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B IRR AN DN OO BEERBFE 2 THRIET D, FFHl==2—1 OFRET, @il

O HCAEBIZAAE D, MREATERAIIZ O, WSk O MR T 7 2R ED 5L « pREE

ZRED Z MG, FBEIEEIEN &I DRk A AR L TR 2 2T D TR & 5.

SRR D — DI REGEDS & V), J8 EEM OGS I T REA, R V72 u > Lo AR U o i D e f b A

LA DI % E O RIER G % 553 5 [Hagberg et al., 2012], ZAUZHIE AT T Ak

# (ASD) A KIMIER & OREREFEOEBERMEREK - ThH Y, ik A LR - \iKIEE

HEOE L7zHiER b A OEEUL, ASD B IERDOUEELZ LT LWV HER LRI NTND

[Singh et al., 2014],

MG I3RRARLIRE R A B 1T D 2 FHERRE TH YV, FEEEE DL  |1EE OMAEE S

PERSBED L ala=r—va VEEOFE -« BIRERES ZFEE 30, #EMRE T

A% b RAFERNC ARG &2 AR A AR T AR 2V E TR Y, TRk IaE TSI D

RO B CEE L ORI E Y, e aTEId o H5E, B8, 73 (CREA D & % Tl

= a— 0 U PRHTITERH E LD [Hodge et al., 2008; Sibbe and Kulik, 2017], ¥ iR [a] o> FH

IS MEONE= = — 1 U DMFE L, BRI IS OB REFRE-C, BB R Ok il L Tk b,

PRREETE~DFBITIS CTOMmELZ R LI2 Y, £ DAL B AR RET AL I B 2 X

T2 EME BTV D [Freund and Buzsaki, 1996; Masiulis et al., 2011], F7=, [REIZIE4A Y =

Ty Frdh A NATERAIR (OPC) 23777E L, OPC 134 L « A Z I CHltid ) I57° 0 Rt o



FER Y, IfE=a—m OB A > T D,

BRI L AEIRID T v MZRWT, RIEHEWE TH % lipopolysaccharides (LPS) BEHE (Z

KDL A N L REED GIEIEMALIE ASD ARTTEN A FE T 52 £ 6, ASDET /L E LTIA

<AEFH &SN TV 5 [Pang et al., 2016; Wu et al., 2021; Yan et al., 2022; Yeh et al., 2014], LPS Bg#%

T VTMRATERECA Y 27 Ka Yo MErERE 2 2 95% [Wischhof et al, 2015; Xie

et al, 2016], SoPEMALDORHHIZ LD Zh b DM R D & DSLEBEER & 72 5 Dy,

TIE, MRREBTAEREEME L A Y FT 0 Ru A FFEREEME L ORICEEDR H 5 D0 E 9 2T

DWTIIARBAZREN L, £ 2T, AR IS EIRENCE B L, LPS BEFEIC X A4 &

AV O B 70 W O SR IR AT &0 AR AR O BEE VRS K ORATEI ~ ORI E

WELCLOME S, WA Y A7 Frt A FOEEFEIC OV T HARAPEOEN 2 /E

CDD0E S BT L, P AR EMECMRATEI RS &4 ) 37 Fu b M AERENL

EDOBIOBHEMICOWTEER LT, £/, LPS ICLAKEEDA I = ALK LTED LD

(CHRIEPCIRAE A b VARSI ST 2 D2 6T 2 BT, IRIEERA S T

HNTF L HRORBACHE T, OB KO AAA AT XA TV T 4 —Z @D D72 DIZH

BENT=7 BT U BAITH D o-glycosyl isoquercitrin (AGIQ) % LPS $¢5-FiiH» Sk AT #%

53232z T, £ DEMMNRZ B LT,

551 B UL, HrAE IR EM (L SEER & U C LPS 2 84E 7 v MIEENE G- L, LPS 54

N5 AGIQ = RENW) & IREW bR EER G- L 7=, AHBFFE Tl LPS (2 & 2 3k R se i

D32 D% OUEFHARHEIZ G 2 DB L, THITKHT D AGIQ DEMIZNR ZHETT 5729



FLYAIY, BIELIE, RSO SRt e 2 ORI S OV - e BT 22 S0 L, LUSH & BfErL i

IZE A b LV A~ — I —DERMITZ FE i L7z, S 512 ASD HITEHEEEIZ DWW TOFAIR

WIRPE AL DR & T ITHT D AGIQ DERZNR Z et 2 7o, th 2, SelEE K, 28

(CBED D MRATENT A boX o T U — A LUV, BB, RIS S LT,

%2 BETIE, MAMGEEMLER E LT LPS 2R T v MIERENE S L, LPS & 551>

5 AGIQ Zz REMWNC, foel) CTIREMICHkEIR AT G- L7, AMFFETIE LPS (2 & 2 e A1 S

TE AL DN 1% ORISR A &L MRATENC 5 2 DB L, TSI 5 AGIQ DERIZN R A

RIS 72, 55 1 T8 & AR O fEHT 2 32k L 72,

3ETIE, BI1ELEE 2EOERTEONMEEMEY 7 V2 HWT, LPS IZ X 5 HiE

i

R &R A C ORI IEHAL S BCREIFNC B T 24 Y 27 Rt A b bickt L TR

TRIBOAER LTI T 5 AGIQ DERIN AR 2 Mat3 5 7260, LTI, BEFLI, B A S )%

MELRRA LRI S O+ JE BUARATT & 920 L 72,



H1E

A VR lipopolysaccharides BREEIZ K 5 SoBeiE AL A RAK 3 g RS #H i A48 I Ui

1TEI~DEE L o-glycosyl isoquercitrin & 512 & HREEH



B
ol

JEAEEINZ B W TRAZIKITIN S DO BEE R BB R CHRET S, IR0 LH AR
HNZ AR R BN THRERTEMEAL T 5 & I e MO T I E L KT L, MEFrI K&
USSR 7o (R I R I 720 50 B % R E 9 T HEME DN R S U T D [Hagberg et al., 2012], HEA
JEARY b T LAfEE (ASD) TSR Na I = =7 — 3 VS ORE, KB THE), F7-138
o7 B Ol PR 2 FE & 3 DR & R O 2 E T d % [Hyman et al., 2020], ASD IZiX 7
AL T —FEMGTERC IR PLIE R R E 72 DN DD X A T3 0, IO FRBEIET S &
Z % BT 5 [Sharma et al., 2018], ASD OJFRIZEY L C, AOFEZIBFEIT IS 1T B4R D
IS DEALRCIRAE D A7 5- L T 5 FIREME SRS & 41TV 5 [Bjorklund et al., 2016],

Lipopolysaccharides (LPS) 1% 7" 7 A& OMIAEE 2 AT 5 EEAR S T, = R ¥ v >
DO—FETH Y, Toll BREZ A (TLR)-4 %71 L T HIRGIE R Z i ICIEE(LT 5, BN TIE
TLR-4ZFEIZI 7 a7 U7, 7 A hadA b, iR e, ARt aisiialc BB L T\
FRCWEBIZIL TLR4 R0 A N A 2R AR BT DM 2 < FET D 72, W I3k
PAE DA% 51729\ [Dominguez-Rivas et al., 2022], F£7-, BR{L A b L A & AR 1T
PRICBE L TR Y, RIELUS & 2 L 7R AR N TIXmRfb A b L R38N L, #hiftABIa st 2 5
X Z 9 RTREMEDY & 5 [Corona, 2020], FEERAY7ZR LPS Mg £ 7 /W IIAPRRIIE I B L 7= ik
BV BIFFE O EE 2TV E L THWLTEY [Batista et al., 2019], Hi4E 7 » b ~0 LPS

W I TEOCR IR D R T 2 X3 2 b ASDET LV E L THE VWL TVND



[Pang et al., 2016],

AR AT L0 BT S EEAE S N = 2 — 8 B O MR B IS H A L, sk (el %

BIETDHZ LM TE D720, BREOZE(IZK L CHEMMIICHRET 5 [Rusznak et al., 2016], fi%

(RERRBT A3 2 I 2 EBZRBNENL & L CHERS SRl O BERLMIEE T 47 (SGZ) 23 b T

%o SGZ Tl type-1 ORI B AL A 1TV, type-2a, type-2b, type-3 Hi Gl MEf R AITHK

MR DI HEGE L, type-3 #REATEGHINL I TR A R 0 R A #& A TRBIRRIANE (RA= 2 —1 )

~EGE - BB L, £ ORERA U7 pVERG (R = = — 1 ) (ZBEAF O REk i

(GCL) DAL 2 HE & S 415 [Hodge et al., 2008; Sibbe and Kulik, 2017], ##5 gk [E] o

FREEHT AEERALIL y-7 X/ Bl (GABA) 1EENE, = U UAREME, R— S U AREME, 7052 v

FRVEENIE D AN 72 ERE & 728t 25217 T D [Freund and Buzsaki,1996; Masiulis et al., 2011],

BERRIEIFTE D GABA PRI E = =— 1 ITRERLHIAG D 534t & 3 1) 72 JERL AR el £E [ D ME 5 2 ]

T2 Z LB ME Z4 TV 5 [Freund and Buzsaki,1996; Masiulis et al., 2011; Sibbe and Kulik,

2017], SGZ ~D = U AEFER N7 v 2 X B FBR AR 0D A | R % 5k 0D 36 1) 72

HE5E & o3 b 2 MEFF T D 72D IZEEE T o 5 [Cameron et al., 1995; Freund and Buzsaki, 1996], ¥#i&

T ORI A X LPS B2 AP RE 12 K - THIHI & 4L [Dominguez-Rivas et al., 2022], (F

SHHE ASD E T L& AW TR IC B T, M A OB 2, GABA M GABA E[H] I 0D

WITE, T T AR I E L L DA =X LW ASD DIFEEICEA G5 Z & BN &

AT % [Fueta et al., 2018; Li et al., 2019; Rhee et al., 2019],

Alpha-glycosyl isoquercitrin (AGIQ) I1ZFEF LB A Y 7 =)L R Y & LTHHEBI, LT



DEERIC LD 7NV av iz Lo TEREND 7 TR /A REFERTH D, Fiz, VF Ui
HHEE, /N, Y NI EORETRICE £ D [Akiyama et al., 2000], AGIQ X7 Lt F L L0 4
BT KM & AW FrR| FRE 2 A L [Makino et al., 2013], SZBRAVICHIEE(L/EM [Kangawa et
al., 2017], JiRJESEH [Kangawa et al., 2017], i i1 H [Gasparotto et al., 2011], H17 L /LF
—{EM [Makino et al., 2013], HLAEEAE [Fujii et al., 2013] 72 & DL FEHER 2 3848+ 5, *
7o, IRPIC RN & 7= AGIQ VX MR BE M - il L CAMIC /A9~ 2 2 & St STkl b
[Valentova et al., 2014], AN THUBRIL/EM 2 34145 Z L 2 ifs S D, 4, gt = T
1%, IE® 7 v MTHAEMD S AGIQ ki 592 Z & €, SUIRMIRUI S T BRI

T AHRMEIEOEEFEH MEE S D Z & 23t L7 [Masubuchi et al., 2020; Okada et al.,
2019], & BIT, FRAEWI B ARZBEALRFIC 2T TO RURIREEEIR T2 L - THA U R AR
FS, BEFLIZ 0 D D AGIQ Dffkfgta) 72 51T L 0 i L, Z AT PR (LEER DR BLO[EIE &

12, GABA MM TE= = — 1 OFBIARED B 57~ 2w AR A R D[RR 3B > TV A 7]
BEMEZ # L Cu % [Tanaka et al., 2019],

L7 oTARETIE, 7 v hOFAERYTO LPS 8512 L 2 B AR A F 55 O FE 724
HPE & ASD BRATEI DB L H 50T 5 & & BIS, MRRRIE L IMNEEIL A R L AR ED X
D IR TR A PR MR TEI R TG L TV D OnE T2 2 LR A L
72 TDT=DIT, AGIQ Z WAL TR OV TRRET L7z, LPS 1344 3 H B 0 R#E
([CBe - LTz, AGIQ ITHEHRH 1 K OMR LI & BEFLIG & CREEhICHike i - L, BiEFL1% 0 28

TIIRUARIN E Tk & L7z, IREMWIIC DWW TIE, 2 2 =7 —3 3 Vigd), it - 78



N tEiE L UTATEY SRR & 3T, R RE, BR(E A b U R, BRI AL D45 = > RaRA > b

(ZBE3 D A HEIE 2 W T SRR 2 O BT I DN B - I BURAT, BRL R b L A~ — A —

O E BT & F2ftE L, B VA LPS ¥ 5-1% DR ORI AFIE & AGIQ IZ & D L2 T B R

R L7,
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R OV 5Tk

TRME RO

7 x ) —LHHIC X 0 B LU 72 KIBE 055:B5 Hi3E LPS (EC No.297-473-0; il %:97%)1%,
Sigma-Aldrich Co. LLC. (St. Louis, MO, USA) A L7z, AGIQ (FifE:> 97%) 1%, =R~
T e T« TAKRASHE (KB, BAR) ot ing, ZKRMEZRG M Sle:SD 7 v b & hTik
1 A CTRAT R Lo —RRASth GRfr, BAR) KVIEA L, EIRT v b & ARTRED 5 50k
% 21 H H £ TIREE 232°C, MR EE 5515%, BBISM: 12 R OBARE o 7 LT, R U A1 —
R p— M — D\ RBR A ANVERIETE L7z, AGIQ #5-FthE TIXIET » MR
FLREEREE (CRF-1; A ) — o ZOVEERE TR U, B, AA) 2 B IS &, EREE L
TAEARZ B HBICEBREE7, A% 21 H B OBEILLAR, BEMWIX 1 77— B 720 3~4 )L T

B L, AGIQ I & 7 13 RN Oy R FLAREREL & AGEK &2 B IS -,

ERT YA v
EER

FEBRCITREEEI L ORI BT 24— 7 v 7 ¢ —)b RikBR, #E00R AR RER,
SCHRA R S AEAT 1 3RBR 24TV, IR TRLYE, BEFLR M ORI C I 1T DM DIE A - LA,
FREEIAE, WIS DR EDELIC OV TR L 72 (Fig. 1-1), HEIRT v & 1/F 15080 4 §F
(RTHBTE, LPS HLIMEE, LPS +0.25% AGIQ £, LPS +0.5% AGIQ Bf) (T HE/E 4128 24 T2, AGIQ

11



FEHRETIE 0.25% (w/iw) £7213 0.5% (wiw) DEIE T AGIQ ZIRA L=y RELHEETE 2 REE)

(CXF L CHEAR 18 H H 2 B G2 B L, /082 21 H B £ THkm IR G LTz, S 6124

% 21 B H (BEALRF) 2"H41% 77 A H E CTOREMICH RIHE TR G LTz, AGIQ D&

I, FTRATSEEE D JEATHIZEIC I T, BRI & BoiA ) & TRk AVICIREE 35 2 & T, Sk

AT BB DR LR DO B FE MEE SN D Z L AR L72 0.5% (w/w) IREF I B D & R

7€ L 7= [Masuuchi et al., 2020 Okada et al., 2019], RFEIMIZEERIAKI T, 3~5 H I & 12K E, E4]

B, KB EZNE Lz, MR EIIRERTORT a1 FRLE s Offi L -UUTR B S

L5728 [Pawluski et al., 2009], 4T OFEMNTICHEREMW) 2 Vo, A% 2 B BIC B8 4 HEE

PTTIR L, S REVMWIC S~8ILOREREMM 28I 4T, £/, BRI dH 7 O Bk % &

A1 8 VEITHI 2 5 72D, KEWR B AN 8 PLITTli 7o 22 WG & ITHEIR B 2510 2 T, A% 3 BRI

LPS Z#& 53 281 xf LT LPS % 1 mg/kg (AE OHIG CTHEENE G- L, xFREHCx L CldAsE

B K EEENKRS L7-, LPS OB EEB LI OHIEICOWTIE, 27 a7 ) 7 OEERIEME

1, Wil OFREHT AMGE, MRATEIERY R 2 X 2 =7 — 3 g UHERERRETE & OB AR E O F

AR LT AT I B3 & P8 L 7= [Pang et al., 2016], KEVRENM OIKEIZ SV T, A% 21

HEETIE3~4HIEITHIEL, £% 21 HBUBENOA% 77 H B £ Tl 1 1], EEE, 8

KEEITAE L7, £ 6 HHIC, MOREMBILERIMIT O T2, 4548 10 ILOREENY

(REEM) 1 ILICD & 1IL) % COo/O ALE T CHERBINRGINTIC X 0 Uil 2228 E S 8, SHEEH 2 &

A ERELL, A X I — Wik T 5 BB EER, 100% =& J —/)LCE#L-, A% 21 HHICH

FERLRA LB MENT D 7= 8, 25 8E 10~ 12 PEDHE B (8 1 PLIZ-D X 1 J8) (220N T, CO2/0;

12



ALE T C 4% (w/v) paraformaldehyde (PFA)/0.1M U > BEFETENR (pH 7.4) & F W CTRODEEN [E &

(3 10mL/min) %, SHZ5H 2 & A BREL L 72, mRNA RBIMET O 72, K1E 6~ 12 PCo I H)

Yy (REE) 1 RIS D & 1 J8) Z COy/Ox ALiE T CRERENIRGIBIIC L U Kl 22858 S, i A £RHL

L, EEHIER A X T — iR % O CTRINE ETEIZHE > TREE L7 [Akane et al., 2013], Ji4

WL A b LA L~ULDRIEDT=0, K1E T~13 ICoRER S (RFE 1 PLic> & 1 L) (25

T, COY/O, ALE T TR BRI IK [0.9% (wiv) Hidb T R U w7 A] & W TRODEEDT (W 10

mL/min) £, Bz U7z, OK B CHERHAME 2 iR, 155 ISR 23812 TR L, Mt £ C-

80°C FCRAT LT-, BHESEN (414 38~45 HH) MUOWUAR (4% 70~77 H B) IZ%HE 10

VEDHEW BN SV THTENRBR 2 i L 72, 7eds, BRI & sl O TENRABR ISR 72 5

W& TS L7e, & 77 H BUSERARI o1 T8N AR 2 J2fi L TV 720 A54E 10 PLoOREN

2D\ T, COY/0, L& T T 4% (w/v) PFA/O.IM U U FRFEENR (pH 7.4) % F U TR U IE T [

B (Wit 35mL/min) 1%, BHZEH 2 & M A BRI L, MR A R OV U 7 IS B3 D SRk L

FRIFEATICBE LT, F 7, sAIICATERRBR 21T - 722 T OB W T, [ABRICRETT I 1%,

Wz tRI L, >0 7 AFIEVEIZ B 2 S s L 2 RO 2 ik L 72, mRNA AT D720,

1% 21 B B ERIEED H1ETERE 6~10 IED R B % 223850 S8, & BREL L 7=,

V774 FER

YT T A FFEBRTIE LPS H5& FH OB A b L ACMREIIE RS, FLIEH O

T RBRIC OV TR L7z (Fig. 1-1), BEERKIE TN LPS & AGIQ O 57 1 |k = /b33 5k

13



EIRERTH O, 1 BE3ICOIEIRT » A L7z, A% 2 A BICKREMW) & SEES IR L, £5
REMWIZ A~6 IEOKEREM 250 9T, F7o, MEREMWZ ) L, BEW & 72 0 o HE K

AFF 10 PBichiz 7=, £E% 6 HEBIZEEA VA L-UVIED -8, %58 7 IEOKEEY %
CO,/O, ALTE T THEFRRENAREIWTIZ K 0 Fifl Z2 3858 S, & H R L7z, R ERRAA 4 4
%, B H ISR RIS THEE L, T £ T-80°C T CRAF L7z, BEA b LA RO JIE X
JRIZ BT % mRNA FEBUEHT O 725, 2 FE 7 VC D 1 R B & RIS 223858 S 1, HiH L 7= M & Al
RO RREE EET A X — R EHWTEE L7, A% 10 B BIZA R 6~10 IO E B

(ZOW Tl R A el 2 S L7,

FEBRLE OV T T4 NEROETOREWY & RRIERSIWIT, zhEn4E% 21 B HIZ
CO/O, ALiE T THIEFBREIIREIWTIZ X 0 i 22 5L S ¥ 7z,

AWFZEIZ BT H AT OB ZESRIT National Institutes of Health guide for the care and use of
laboratory animals (NIH Publications No. 8023, revised 1978) IZHEV SN L, B4 O % e/ MR
(CF 20D RITE DT, ERGIETHOE TR FEYMERE B2 ORRE ST KR

5 EFEBR31-38, T T A FFEER31-64)

FTEIRABR
4 COATEN BRI BN R T =B U 72T SRS TRl L7z, SATERBRICR N T,
FE ORERATR (SRR 70% T & ) — VIR TR e B2 iE i Lo, S OREHE T 1%,

14



B 2 WO E 7 — VIR LEMWEE RICBE) S B2, ERITA T 08:00 205 19:00 DfE

ATV, BRI 2R BREMY ORIUIEF 13 B EAR VT o L8 /2 PIZ K DK B &

INTIBIR L T=,

BE B FRFRR

AR AERABRII Rl a=r—2 g VICEHET 537 A —2 ZFHT 5 72 DI A

10 H H OMEREDIZHOWTERE L7z, BRI Y 1 —Rx— MOBIZE S — 2 (IE 172 mm x

WATX 240 mm x /5 S 129 mm) ZBEFE 50 Lux, VA b/ A X 50 dB (ZHERF L 7= FH5 48 (CL-

4211; /NRERE RGNS AL, SO, AAR) ICRHE LI EBREEAN TEM S M, i o

BRFEIET 5720, 7V 7 T NE~ A 7 vkl (4158 HN; /DNRIERE EKRASHD) &

Bl — O HRiz, EEMO MBS EREMOE FITk D K 912, £i2, HREMPEZIO

FEMmIC RN K D ICERE LT, REMAREr — V0 oBlEr —YIcBL, A ¥ 7 o

— A (USV-1010AF; /NRIERIEEKASH) KL a—F 7Y 7 U7 (URS-9100; /)

JRIEFREERAES) Z W T 5~95kHz OB EIEF %2 1 ILH72 0 5oMieek Lz, BT v

FSRET > R B B S AU AYIZINNT L 72 BRIZ 40 kHz OB E IR F 42T 5 Z &b [Wohr

and Schwarting, 2008], BRI AENT >~ 7 F (UWA-9100; /NEEFpE MR SH) % T 38~42

kHz OEE IR 2 LA NT A= GEFE, FH 2 & O - o RikfhrH) 25 H L

776
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F—=F 7 4 —)V R

A% 38 HE (CRHRREENY) K OVER 70 H B (A (o4 —7 > 7 0 — 1 FRlBR&1T0, B

FEHEE) M ORNLRRATENC BT 537 A —=F ZfHili 9% & & bICE H Ot AAEHRE T

9 2 [AFEBRA B S 72 (Fig. 1-2) . EBRFIL, ELHFRO, REDBEGR Y =L TINT

SNIEAT VAL AL, A ZHDRENBOARY E=LTNLENEAT LA

FOEE (I 172 mm x B4TE 240 mm x & S 129 mm, /N EFREERSH) Ok S, K

M REE IR T 20 Lux (ZHERF SHL7c, BIISEBRBALG D 1~1.5 BRHRTICEM R £ 51

I

BRREICBE) ATEERBREICIEDS Lo, WEBREMWITEERFE ORI BRI EE 2 1A ChCE

B RICERR Y, BOITENIATEIER=EDO KHITHRE LT CCD 1 AT (WAT-

902B; U7 v 7 B4, BB, HA) 2 AV CRRER L, B A BT HE (TimeOFCR1 Y &7

7 =7 NRERE SRR AL 2 O TERORBEIREEN 7« —/L RO PO L O

WO AER ] 2 5edk L7z, 7 BBMENT TIXEBRBEANDO 7 4 —/L N & 25 DIETTE

RISy L, oD 9 fils A O & EFE L, HO eI R 7o I XBENS IR L e 0 FI &

FEH LT,

S HOME B AR R

%39 HE EAK 40 HEH REREE) M OAEK 71 HB &A% 72 B B (BRI 1ITHES1

FHEAERER 24TV, e B a3 258 e ), EE ARl L7z, SBRiTt v a v 1 (&

BIOHHE,ABTIHA) v a 2% 40HE, A% 72 HA) IS0 T L7z, K

16



FREEIX T U — H T 20 Lux (ZHERF L7z, #EBRENIZFEBRBHAED 1~1.5 REpTIC B E

EPDATENEREICBE S HTEIEREBICEO L, BEyiar 1 TL, =70 740—0

REBRCHWZ D LR CERFEOBIZ A v ¥ =2 — 2 (IH 200 mm x BATE 150 mm x & S

300 mm,SI-MBR; /NEEFRIEEKAS) %2, Fradiad ARV IREE CRiE Lz, #BREW)

Ay Y2 =Y OIERKHMOBEZEH 2 [ TERLER, 5 0 W H BICERKE S B, BoiTHE)

EATENVEBRE O RIFITERE L7z CCD I A 7 (WAT-902B; 77 v 7 #i &) 2 v Citdk L,

HE T 4B A7 A (TimeSSI Y 7 b 7 = 7 /NFIERHE SRR AT) & F VTt L7z,

ETABEMENT T A v v 2 =V & MERGER T — VRPN [ — PSR

CREIL, SR EIER AT A =2 (A v ¥ a7 —VELOBEEEE, SRR~ B[R]

B, Ay var—VELORERRM) 2F5H L, Eyiar 2 TE Ay var—YNIcH

AW ARCE L, SEREMW A 3 M A BICIRKESE, By a1 LERROT 21T o7, #

WIHEEREN ) & (3R D — U THERIE STV 2 RFRREEOEW) > B SR 22K D 4 L

O, JEF BRI L,

SCAREREMRSRAGA T FRBR

1% 41~45 H B (FEREEN) M OVER 73~77 B B (R 12, BUigeifh i3k T, Ui

uu

IEel 265

RAT, P ECIB I ETRATHL, #2, #3 DOIEIC 24 BRI T 5 B e L T SUIRBO 2 1

b=}

T RER A S50 L, SUIRAY 725018 - EAE 1251l L 7= (Fig. 1-2), &8I, PiEH (CL-4211;

ANFERE SRS AL PICRRIE L7277 7 U VLD S25RF (B 300 mm x 84T & 370 mm x 5 &
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250 mm, CL-3001; /NREFRIFE RS N TIT- 72, EBRFENIZS50dB DRI A~/ A X,
50 Lux OFEE THERR L7-, B3 FZBREAMED 1~1.5 FERIRTICEIE ) SITE EREICBE) &
HTATHER=ICIEDS Lic, BSITTRIT T, BEfE 7 — U b ERBICE L, IF
SRR E LCTREO 21 KOFFHENL Y 3 v 7 ¥ = R L—H(SGA-2020; /NREFESEK
D)L DAY T T NVETRER LTz, LRGN D 88, 148, 238 R IZ 2 D7 » R
3 w7 (BEE 03 mA, GF3E) 252, k&7 v Fra v 7 b 60 RICE ZBIE T — U
DIV HL, fEr—VICR LTz, LR - CTRITRERIX 5 ol Th o 70, LB O #S
EHERIT TR ENY) 2 B S AT AT L RO URICE L C 7 v g v 7L T 5
SyATEI 2B Ui, AR O RUG S 1 3Bk ©I%, BBl & 3 [B1 B o R E Y =
RATOET L7z 90 132 IS LHSE S/, GCL TS 5 > 7 A APk & o /X 7 22T
FIERRAC T OVIREAT 2 AT\, ATV )T~ % > 7 2 AT o fie K538 [Masubuchi et al,
2020] Z A7z, B OITENIBIEFE DO RHIZEKE LTz CCD 77 2 7 (WAT-902B; V7 v 7tk
Kath) 2 HWCRiEk L, B 7 A BHMENT S (TimeFZ4 Y 7 b U = 75 /NRIEFRHE E/R A1)
DT L, AT S 0D 9 B, T IR 2B ET7 U =V 0 J1T8E & L o> TV RF

MoEIGE27 )=V 7RE LT,

FENERIL R | L R~ —2 — D E BT
JMABERIE A b L AR E R L & V2 FF o fRiE L LT,
Lipid Peroxidation (MDA) Assay Kit (Abcam plc, Cambridge, UK) % H\\ CTHdkHAEH O F 41
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B — VBN GCE OEREAZEL, ~ 1P T T b K (MDA) &4 5 H Uiz, IRk

TV (BEETIC, A% 6 H H ORMPERGERME & 4% 21 B HOWEMER) 2, o7 F1re ’

B ML R GT B CRE D FA X L, TORETF— FEFA LY —

JUER & 95°C T 60 /M &2, FD% MDA-F A /3L Y — VBRI IR Z n-7 % ) —)L

THHEL, ZOREIZODWT~A /0L — ) —F—%2HNT532mm TEH L, 517,

BEHRET R — M DOF X7 R % Bicinchoninic Acid Protein Assay Kit (Thermo Fisher

Scientific, Waltham, MA, USA) % FH VN THIE L, MDA D (nmol/mg tissue protein) % & &Al L

77

HLRE R D 72 F AP AT 4 R (GSSG) K UNE TR 7V 2 F 4 (GSH) 2 1%

GSSG/GSH ‘& & v b (FMZmHF9EaT, REAR, BA) Z HWTHIE LT, kY 7 v (8

TV, A% 6 H B ORBERGEAR & 422 21 H B OMEHERAR) 2 5% 5- A /LARH U FIVERK G

THREVFA XA LT, IR LIZATYR— O BEIZBIT S GSSG/GSH L~ %, fliETo

Ja raiito T4 r7ua7L— ) —F—%ZHW\T 405 nm CEHE L, 7NV ZFF

> (GSH + GSSG) #2 % K 18 GSSG 2% (umol/L) 13#8 GSH K& Y GSSG DA i i 2 W CTHLH

L7ce 202 00MEN S GSHIYE (umol/L) & L7z, € LT GSSG L L GSHIED

teakei-,

FEARAL MR R O 7 R b — ¥ 2RO
A% 6 H EICERIR L T2 A & 70— [EDERIE A H IS O L, 100% =4 ) — /1T
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Wl E L7z, 2% 21 BH &A% 77 B BICEE L 7= B EERIT R B ICEEEN SR L, 4%

PFA fEERIC C—MREE LT, £Ok, A% 6 H BIZERIR L7 A Z I — U EEMITEE R EZ 5

Lo X I IR X DOALE T 4 mm EDORRENH AT A A 4/FR L, A% 21 HE L E% 7T HEIC

BRI L 72 4% PFA FEMETRIEIE E MM I bregma D% 540 2.2 mm OALE T 3 mm & O bR E

ATGARAENEM LT, KFAT A AL 4°C T—BEFERDRBEEW (=% / —/L720 L PFA FEEIR)

THIER, BEHET 1 b 2 UIHE > TNT 7 o E L72AR, 3 pm ROt 2 (R L 72,

SRR L AT I, UL NIRRT —REtEZ W TYT o 72 (Table 1-1) . FERLABAE SR AL O

95, SGZ I/ AT % type-1 FEERAINE (AR Y THIE) L7 A bt A FOEETH S

glial fibrillary acidic protein (GFAP) [Shibutani, 2015], SGZ \Z434fi 9% type-1 i #llE & type-

2a PR RIBRAIAE OFEIE T3 5 SRY-box transcription factor 2 (SOX2) [Shibutani, 2015], SGZ {24y

i35 type-2b FREHTERAIE O FEHE T d 5 T-box brain protein 2 (TBR2) [Shibutani, 2015], SGZ }

" GCL (25311 % type-2b, type-3 Fifk HBEA I & OARASERI A OF51E CTdb 5 doublecortin

(DCX), FIZ SGZ & GCL O NN /349~ % ARBSERIAI I D FEEE T & % tubulin, beta 3 class I11

(TUBB3) [von, 2007], SGZ & GCL (253403 5 AR OSBRI O F5HE T % neuronal

nuclei (NeuN) [Shibutani, 2015]; GABA /M E = = — 12 > DFFEE TH 5 calbindin-D-28K (CALB1),

calbindin-D-29K (CALB2), glutamic acid decarboxylase 67 (GADG67), parvalbumin (PVALB), reelin

(RELN), somatostatin (SST) [Freund and Buzsaki,1996; Gong et al., 2007]; 7'V 7H5HED 9 H, f¥N

27 a7 YT OEEETH D ionized calcium-binding adapter molecule 1 (Ibal) [losif et al., 2006],

MIBELOM2 27 v 27 7IZ@d 546512 Th 5 cluster of differentiation (CD) 68 [Jurga et al.,
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20201, M2 27 a7 ) 7T OFRETH D CDI63 [Jurga et al., 2020]; FFEEESHTEM:DIEECTH 5
proliferating cell nuclear antigen (PCNA); * 77" A A[¥VEIZ B 59 2 I )8 s - BEE & o X
"B C & 5 Fos proto-oncogene, AP-1 transcription factor subunit (FOS), activity-regulated cytoskeleton-
associated protein (ARC), cyclooxygenase-2 (COX2), U V(LI & W IEMEIL L Are <2 Fos DHRE-
PHEICHERE L, > 7 AR YEMEIZ B 59 5 phosphorylated extracellular signal-regulated kinase 1/2
(p-ERK1/2) [Brami-Cherrier et al., 2009; Miyashita et al., 2008; Tzingounis and Nicoll, 2006], %%
FARA LY 121 Avidin-Biotin Complex £ % H\\ e, WRERIMEA~LV A ¥ 2 # —EB DO RIE{RIC
%, 0.3% (vv) SRR KSE K 2 Gt A & ) — LI % FAV SRIRC C 30 43 4LEE L 7=, Table 1-1 12
N LIZS M T —IRFUEDOHUFIRIE L 2170, Bl & —RFUEE 4°C T—iis s ¥, v 7
F VR Vectastain® Elite ABC kit (Vector Laboratories, Burlingame, CA, USA) % f\», 3,3'-
diaminobenzidine/H,0, TH A L, ®FbYlZid~~ XU 2 HWe, 8 1 PLic>& 18]
P& B BUR OSSR FRUMRNTICAE L 72, SGZ & GCL 28613 5 7 A b— ¥ AfHg O
D72, In Situ Apoptosis Detection Kit (# 77 7 /51 4, #5, AAR) Z W, #iEco 7w k=
|24 > C Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay % 32/ L 7=,

%) 1 JCIZ-> % 1Y)/ % TUNEL assay (2t L 7=,

SRR L S Y BRI E & TUNEL B 7 & F— 3 2 0 B BT
A% 6 HEHDOMREY 7z onT, &7 ) THIE (Ibal HilE, CD68 FatEMIL, CD163 itk
A, GFAP BatEfflE) & Ml <o v > b L, Aok o miE CIE#S L L7z (Fig. 1-3) .
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% 21 BH & 77 H B ORI 7 o C, MEB BHREL D SGZ 12545 % IR

SR> GFAP BARE, SOX2 BHERMAN, TBR2 FHEAAE, PCNA Bo P B e A A i X | < A o o

kL, SGZ DE & CIEMME L7= (Fig. 1-3) . SGZ & GCL (Z43Afi ¢ 2 FEhi iR 5 o DCX [5k:

#MiE, TUBB3 [ EfIAE, NeuN B ffa; GCLIZ/0 i3 5 v 7 A [ #MEREHE 0 ARC B FERL

HifE, COX2 HPERERIHING, FOS Bt ERERIMING, p-ERK1/2 BRI XMW T o v > - L,

SGZ O X CTEMI L7=, TUNEL 7 R b — A, SGZ & GCL IZBWTZEnEh

B> RL, SGZ DEXTEH Lz, BEEREMIZOMT 5 GABA M E=2—1 20

HFORE (CALB1 Btfia, CALB2 MyHEAING, GAD67 Mytfliiia, PVALB B tEfifia, RELN Fh 44

fel, SST BAERMIA) (XM T & > b U, HEfS IR O mfd TIEAR(E L7e, € DR, Gk

FIFC 31T A CAFEIK D KM A= o —a NI h 7 B BRALT-, EIREIFIC ST 5

70 7 HINAEE (Ibal BtEREia, CD68 B PEila, CD163 Mytkflia, GFAP Mtk & Rkl v

> b L, EBUE L7, NeuN BtEfifa 2 Bk &, AHUAO VML IE BXS51 BREE (1) > 7S 2k

K&th, HAE, HA) FC, B2 ML LD 7> b L7z, NeuN B EIEIZ STk DP26

Digital Camera System (4 U > /S AR tt) 2 B0 717 72 BXS1 BEMMEE T 100 5 OfERDT ¥

2 VRIS B B A BB L, WinROOF BU{&AFENT V' 7 | (version 5.7, Ak 4t, &, H

AR ZHWNTHEI T b LIz, SGZ OFE & L OMEBR & R o s IL BX51 BHikEE

TT VX IVIAMEE G E & ks L, cellSens (version 1.9 ; A4 U /82K E4) 2 HWCTHIE L

776
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BT R BURAT

£t 6 HH, % 21 HHEH, £1% 77 B B OWEEREIY 7z B I 25 EY L~ L& Y

TIHE A DWHERER Y A —F P& (RT-PCR) & HWTHENT L7z, 4tk 6 HEDA X K

— VEERIZDOWT, A ONE T 2 mm EORREH AT A A2 /ER L, L8 1 mm 04

FosF (RERRAEAL, IR, BA) 2 H Tl sk a2 PR L7z, A% 21 H H AN

1% 77 HB D A Z J1— 2 [EHERIZ DU T, bregma D% 547 3.0 mm OAZE T 2 mm JE O wh iR E

[HATAAEERLL, AN T %2 O CTEIRERERL 2 BB L 7=, & #REY > 7 iz

C, RNeasy® Mini Kit (Qiagen, Hilden, Germany) Z F\\\ CHLE LD 1 k2 /L2 L7223 - T total

RNA ZHiH L7z, RUWNC, 1 pg @ total RNA ¥ SuperScript® 111 Reverse Transcriptase (Thermo

Fisher Scientific) Z H T cDNA Z &Rk L7, U 7 /L4 A L RT-PCR OB T & K Bin T

DT T A~ —fH % Table 1-2 IZ-x L7z, 116 %< BB+ D T T A ~—EHE, Primer

Express™ Software (Version 3.0; Thermo Fisher Scientific) % 7z ¥ Primer-BLAST (NCBI,

https://www.ncbi.nlm.nih.gov/tools/primer-blast/) % N TEEl L7z, 116 D7 F A ~—EFIIEE

WTHEHENTZL DOEBEITHFE Lz [Ghowsi et al, 2018], U 7 /L% A . RT-PCR I

SYBR®Green PCR Master Mix (Thermo Fisher Scientific) 2 O* Step One Plus™ Real-time PCR

System (Thermo Fisher Scientific) # H\WCTHE LD 7' 1 2 /U THiE- THEfE L 7=, FBEn D

WRBEEY L ~)VITEROBETFO CrfEXONREME= > Fr—/LTdH 5 hypoxanthine

phosphoribosyltransferase 1 (Hprt1) 72\ LI glyceraldehyde-3-phosphate dehydrogenase (Gapdh) @

CriE% VT AACTIEIZ X 0 B L 7= [Livak and Schmittgen, 20017,
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KR THHEAT

BAET — 21X FEMEESD TR Uiz, xHEREE LPS HMBEM OA B ZIZLL T O & 9 17
U7z, S0 HEIZ DWW TIE Levene DAREZ M L72, H0BO%A 13 Student D t-test 2 F U
TRl L, REDEDOHETT Aspin-Welch @ r-test & AW TEHME L7=, LPS HAEL LPS +
0.25%AGIQ FEE721Z LPS +0.5% AGIQ Bt & DA EZIZLA T DO L 9 IZ3HIE L=, S5tz
Wi Levene DIREZ A L7z, ZE0ROEATE Dunnett O E 2 VTR L, AR50
DA% Bonferroni fifi IE L 72 Aspin Welch @ t-test 2 IV TRl L 7=, 42 C DT 1% IBM SPSS
Statistics ver. 25 (IBM Corporation, Armonk, NY, USA) % W TITW, TNENDH BEKYEIL P <

0.05 & L7,
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e R

RE D ZBRHIR I K ORI ST A —Z DEAL

A1% 3 H H D LPS Mg#&1%, 20~30%D e B 3% H HHIZFE1C L7z (Table 1-3) , LPS HAMEE

DIFETAR 6 H 204K 40 H H £ CRIHE & Bl L THEICHED L7222y, #ETE & #K

BT A BRI BN - 72 (Table 1-4), LPS+0.5% AGIQ FEDRETA#% 3 HH B A

HBIZHEKROE®R23A B S4AE% 77 A BISHT T LPS BUMEE L il L CTEEICHD LT,

FEEH B2 DWW T, LPS + 0.25% AGIQ B CidA# 23 H HIZ, LPS + 0.5% AGIQ B Tl 23

HH MO 34 B B2, LPS BMEE & il L CTH B Lz, LPS + 0.5% AGIQ FEDHEK

B4R 23 HH, 1% 34 A H, 4% 48 A BIC LPS BMRE L i L THEICHA LTz, 4%

21 H B O OB E 1% LPS BUMEE Cxf IRt & il L CH REIZH L7z (Table 1-5),

TTEIABRRE R

BEBF AR

LPS HUMUHE TI3#e T8 A I, 1 RIDFEFE &7 V) OB RKEREREE], 1 (81D FE R & 72 0 D 15ilkife

I L doc FRAE & Ebile L THEICHID LT, LPS + 0.5% AGIQ B TR F 1%L, 1 [m D3+ &

720 OSEYHEGE R RETIE, LPS + 0.25% AGIQ BETIL 1 [MIDFE R B 7= V) D Fc KAk RFL] 1% LPS B

MREE & LEES U CAEICHEMN L 72 (Fig. 1-4, Table 1-6),
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F—=F 7 4 —)V R

STHRRE & LPS BUMBER, LPS BUMAE & & AGIQ R EREM O W HIZ BT by, FHEI B K

ORI el L7eA— 70 7 4 — b FRBRIZ IR W THEB B N O ZIIEE T 58T A —4

A B2 2T B Ve o 72 (Table 1-7),

AR BRI R

FREFEIICBNT, Ay va =R LIz y a1 TiE LPS B &t i
FEM, LPS BUMEE & & AGIQ B HHEDOWTIUCE N T H KT A —FICH BRI DR D
72 (Table 1-8), — i, A v v ar—VICHarO®EMmE ANy a2 TEA Yy v alr—
PR FEOBENEREA LPS HUMBECXRIIREE & i L CHEICIEA Lz, £/, RANT A—213
LPS +0.5% AGIQ ## TiX LPS BUMAEE & iz U CTHEITHIN L 72 (Fig. 1-4, Table 1-8),

PN 3T, et FRIE L LPS HUMBER, LPS HUMEE & LPS + AGIQ B D Wiz T

HAK/NT A —HICHEIREIL R BV )5 T2 (Table 1-9),

SCARE M St 1 7RISR

FRREFEENC I T, LPS BUMEE Tl RLIEIHERATO LR H O 7 U — 2 0 73735t e
& U CH B LTz (Fig. 1-4, Table 1-10), £ DOMORITIZBIT 57V —2 0 73R i%, &
FRHE & LPS HUMUBEERE], LPS HMEE & 45 AGIQ &R GHEH O VT IIZE W THHERETA LN
AY/IRSoY
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AR BN T, RS AT T 370 7 U — 2 0 R T BREE & LPS BUMEERY, LPS BAphEE
&K AGIQ BEGHE O WTICE W T H A B R ZEIT A DIV d - 7= (Fig. 1-4, Table. 1-10), #2%
MFBESRITO 7 U — U 733, LPS BURBEIZ B W T L [BI H OFAT CxXIHREE & ik L CH

B L, LPS + 0.25% AGIQ BEIZE W T 1B H & 28] H OFRITC LPS BMEE & bk L CTH

i

ElzEEmL 7,

g

Fe AR L 2 ROMRAT
BRI B 7Y THIkEK

A% 6 BRICBWT, Ihal B 7 0 7' 7/~ 27 v 77— O¥kid LPS HMEE CTxffRRE &
e L CAHBICHEI L, & AGIQ 58T LPS HJMBEE & ol L THEICHD L= (Fig. 1-5,
Table 1-11), CD68 tE 7 v 7Y 7/~ 7 v 77— O, LPS HAMEE CxifRE & bl L T
A EITHIIN U 7223, LPS BB & 4% AGIQ & G-HEM TH BRI A b v/e -T2, CD163 itk
Ru VT~ a Ty — YOI REEE LPS BUAMEER, LPS HMEE & & AGIQ £ 5-HERH
THBEREIIA LN -T2, GFAPBEIET A b a ¥ h O3, LPS HEE CxtPREE & bk
LCHEITHEML, % AGIQ #5-7F T LPS HUMAEE &tk L THEICHY LT,

A% 21 HBEIZHBWTC, bal eI 7 a7 ) 7/~ 7 v 77— YO8, LPS HMEE xR
E i U CAHREIZEM L, LPS + 0.25% AGIQ #C LPS HMAEE & il L THEICHD Lz (Fig.
1-5, Table 1-12), CD68 [t 7 a7 7/~ 27 v 77— O¥i%, LPS BIMEE TxiRREE & L
LTHEIZHEIML, & AGIQ ¥ 5-# T LPS HUMEE & i L THEIZHA L7z, CDI163 5
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a7 Uy /~r a7y —yO80E, LPS BHRRE Cxf AL & bk U CHEIZHEIN L7223, LPS K

MR L AGIQ B EBB CHBEREIZALN -T2, GFAP GMET A a1 F DI,

LPS HAMURE T BB & Ll U CAHE IS L, LPS +0.5% AGIQ £ T LPS HiJMEE & bk L CAH

BT LT,

% 7T BRIZBWTC, bal BBt 7 a2/ ) 7 /~7 a7 »—, CDOR [t 7 a7 ) 7/~

rma 77—, CDI3GHEI 7/ ) 7/~r 77— L GFAP Gt 7T A YA h oI,

SHRRE L LPS BAIRAER, LPS HUMAE & 4 AGIQ & EREM O WTNIZB W THL A ERZEITAD

7e o 7= (Fig. 1-5, Table 1-12),

SGZ KO GCL IZ117 % BRI K R 3 Rk

A% 21 A B2 T, NeuN BRI 0%, LPS HLMBE CTRIERE & ek L CTHEICHED L,

LPS +0.5% AGIQ #¥ T LPS HMEE & bl U CHEIZHEN L7z (Fig. 1-6, Table 1-12), GFAP 51

HifE, SOX2 GtAiAa, TBR2 B, DCX FaiiAcd, TUBB3 ot fifa D E Iz DU Trdokt FREE

& LPS HUMEER, LPS BUMEE & & AGIQ H G-REF CW TN b A BRZEITA LN -T2,

A% 77 A B2V T, DCX BRI K& O TUBB3 Bt fia %51 L, LPS BAJMEE Tkt FRRE &k

i L CAEICEA L, TUBB3 Bl D30T, LPS +0.5% AGIQ £ T LPS BUAMEE & ek L TAH

BTN L7z (Fig. 1-5, Table 1-13), GFAP Bh4Aila, SOX2 BEtEHME, TBR2 Bt #lid, NeuN B

PERERE DELZ ST, xFIREE & LPS HAREER, LPS HMEE & & AGIQ & G- oW T iz

WTCHBHEERETREONR - T-,
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SGZ KO GCL (2387 2 M HFEEE R O 7 A b — 3 A gk

£ 21 B BIZE W T, PCNA G AE OOk HREE & LPS BAREER], LPS AL & 4 AGIQ

BHERMONT BT A ERZITABIRD > 72 (Fig. 1-7, Table 1-12), SGZIZH1T 5

TUNEL 57 R b — 3 R OE0E, LPS HIMAE CxF IR & b L CHEICHEM L7223, %

AGIQ # 5-HE Tl LPS HUMEE & il L THERZITA B> 72, GCL IZF1F 5 TUNEL

PR R O E X, XTRRAE & LPS HUMBER], LPS HUMEE & 4 AGIQ £ 5- M oW izl unTh

ARBREZA NIRRT,

A% 77 A B2 T, PCNA BRI %0 %, LPS HMEE CxI R & i L CTHEICEINL

723, % AGIQ #% 5% Tl LPS HUMAE & b U CHBE /R EITA LR - 7= (Fig. 1-7, Table 1-

13), SGZ KO GCL (251} 5 TUNEL Btk 7 AR b— 3 AL O LT HRAE & LPS HUMAER,

LPS HUHHE & 45 AGIQ & GHEF O VT IUZIB N T O A EREITHLNRI T,

EIREIPYIC BT 2ME= 2 — 1 D53

A% 21 A B2V T, GAD67 Rl & PVALB B4 MR 0% %, LPS BAJMEE CXFRRE & k.

L CHBICHD L=, & AGIQ #5-8ETlE LPS BUIMEE & it U CHE R EITH S 720

-7z (Fig. 1-8, Table 1-12), CALBI B5i:#lE, CALB2 B5E#IlE, RELN B M0a, SST Bt Amiy

DOEE, X IREE & LPS HABER, LPS HMEE & & AGIQ B G- O WTHICEB W T L HERE

HONIRINoT,
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A% 77 B BIZBWT, GAD67 BitEftla 0¥ L, LPS BAMAE CxiIRAEE & ik L CHEIZHM
L7273, 45 AGIQ # 5-1F Tl LPS BUMEE & il L THERZITA B /e ) 72 (Fig. 1-8, Table
1-13), CALBI [5IE#IHE, CALB2 B5E#IRE, PVALB 5, RELN BPERMAE, SST B5EHE
B, XPRERE & LPS HUMBER], LPS BUMAE & 45 AGIQ & G HEM OVWT B W T L A E R ZEIX

‘%L Eﬂfcﬁﬁ‘/) 71::0

GCL (281} 5 7 7" 2 m] B B 53 B MM A 4

A% 21 HHIZEBWT, FOS BEtEMIIE & p-ERK1/2 B Ot BREE & LPS BUMAER] T

BRI DI o 7o Dy, LPS +0.5% AGIQ Tl LPS HUAMAE & bl L CHREIZHIM L 7=
(Fig. 1-9, Table 1-12) , ARC BHPEMIfE & COX2 B EAmAE O BTt FERE & LPS BUMALR, LPS H
MR &4 AGIQ GO W T NIZB W T H A BEREITA LN o T,

A% 77 H BIZBWT, ARC B5EAMNE & FOS BEPERINE OB, LPS HUAMURE Toeh HE & b L
THEICHEIM LN, % AGIQ 5Tl LPS HMBE L il L CTHERZEILA LN -T2
(Fig. 1-9, Table 1-13), COX2 [GME#IE & p-ERK1/2 MR OEE, *HFREE L LPS BMAER,

LPS HUIHE & 4 AGIQ & G- HERI O VT IUTIB W T O A BRETH BRI -T2,

YEBEIRENZ 8T 5 B+ RBARNT
KIEROERL R b L A EBIEF
A% 6 BEIZBWT, FIWNVAT 4 =—HF =K OZFOEES 1% a— KT 585D )
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© Illa, I11b, 116, Nfkb1, Tgfb1 K O Tnf DEREFEY) L)L 78 LPS BMEE CRIPREE & i L CTHE
(ZEEAN L7z (Table 1-14), Illa & 1l1b DEREFEY) L)L, % AGIQ #% 5-8%C LPS HUMAE & Lt
L CHRICHED Lc, BBbA b U ABEIRIS D 9 b Keapl XU Nfe2l2 DERFFEY) L~ )L
1%, LPS BUMBE CxfHRE & Lhls U CAHRIZHIM LTz, Nfe2l2 DEREFEY L1, LPS + 0.5%
AGIQ #C LPS HUMAE & bl L CHEICHED Lz,

AB2BBEEAERTTHBICBWC ZIINAT f =4 =R OZDO# ) -5 a— K9
HBIZTD D H Illa DEEEFEY) L ~LIE, LPS HIMEE TR & bl U TR EISHIIN L7223,
% AGIQ # G-HE & LPS BUMBEM CH B2 21X A b iL7e o 7= (Table 1-14), LA N L ABHE
I FIZOWTIE, HIREE L LPS BMAERT, LPS BAMAE & 4 AGIQ ¥ G O Wiz B\ T

LA ERETADN Do T,

PRFEHT A B RS T

A% 21 H BIZBWT, JaRa Rt~ — 7 —iB{5 D 9 H NeuN & L THHEIH4LD Rbfox3
DERGFEY) L ~L1E, LPS BUMUE TR & I L THEIZEA L, 4 AGIQ ¢ 5-#£ T LPS B
PREE & B L CAEICHN L7z (Table 1-15), GABAM M E=2a—nr~—T—@EaFDHH
Pvalb D¥RG-FER) L~ (X, LPS BUMHE TxfIRE & Hele U CTH RIS L, Calbl D¥RGEY) L
LI LPS + 0.5% AGIQ ff T LPS HJIRE & e L CHEICHEM LTz, =2 U AFEME AR E
LT D 5B Chrna7 DEEEFEY L ~UL1E, LPS + 0.5% AGIQ # T LPS BB & it L THEIC
ML 7e, F—= 32 AMAEEEZ BIRER T CTh D Drd2 DEREFEY) L~V 1, LPS +0.5% AGIQ
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FET LPS BUMBE & Wik U CHEICHED LTe, 7V F X VR RIR ROV 5 X Rl R %

a— RT58MLETFD I H Gria2 DEEEFEWY) L~V 1%, LPS BAMEE T REE & bl U CH B

Y UTe, V7 ARERMEEEER T D D b Ptgs2 DERGFEY) L ~)L 1%, LPS BUMAE Cxiant &

el U CHEICEA L, & AGIQ #EG-HET LPS HUMEE & it L CHEITHM Lo, MRk

K -BE & m T D 9 5 Bdnf DERBFEY) L~ LPS + 0.5% AGIQ #£ T LPS HARE & i L

THEEICHENL,

% 77 B BIZEB W, BRG R~ — I —8BIa 7D 9 B Tubb3 DEAEFEY) L~V L, LPS

HUMBE TR & i L CAEICHED L, % AGIQ #5-7£C LPS BB L ik L CHE I

ML 7= (Table 1-16), = U AMEEMESZ BAEEE D 9B Chrna7 OEREFEY) L ~/VL, LPS +

0.25% AGIQ £ C LPS BB L bl L CHEICWA Lz, Z V¥ I VRS R EIGFD I b

Grial, Gria2, Gria3 DEBREM) L ~)UIZ, 4 AGIQ H ERED W )y F 7213 J7 © LPS HAhEE

G U CH B Lie, U 7 ARMEMEEIEE 1D 9 6 Are D¥RBPEY) L~V 1, LPS

BB Ot ERE &t L CHEICEEIN L, 4 AGIQ 57T LPS HUMEE & it L TH BT

D UT, FRCREN BRSO 9 B Cntf DEREREY L ~)L1E, LPS B CxfRREE &

i L CHEIZHN L, Ntrk2 DEREFEY) L ~)L1L LPS + 0.25% AGIQ #£C LPS HMAE & thils L

THEIZHED LT,

MNER{L R b L A~ — 0 —DERMBNT A% 6 HHIZEBWT, KAXO MDA X, LPS Bl

BECRIIRRE & e L CHEICHEIN L 7= (Fig. 1-10, Table 1-17),
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A% 21 H BIZBWT, M O MDA #2E 725 LPS +0.25% AGIQ #f T LPS HUMAE &t L CH

Bl LT,

GSSG/GSH i, A% 6 HH A% 21 HHOMH & &, xFHREE S LPS BEARRER, LPS HAAE

L& AGIQ BEREH OWTHICBW T H A ERET A LN o T,
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E5

ARFECIL, LPS BMEECAER 6 HHIZ bal it 7w 7Y 7/~ 7 v 77— L GFAP Bhik
TA Mt A NREINL, RIEMEY A ST A BAsF (Ua, 11, 116, Tnf) DERGFEY) L ~JL )3
HMU7=, 72, CD68 [GiE 7 e/ Y 7/~ n>7y—t LPS HMEECHIN L7, CDI163
Bt 7 a7y 7/~ u 7y — VORI OFSTIZ EORETHIER IR L, BREM TE
372> 7, CD68 1L M1 BUSIEME R N M2 BIRIEMEI 7 m 7 ) 7/~ v 7 7 — VD
DIEVEL T AV 7 —2IZF 8L L[Bolés et al., 2017], CD163 I M2 Ui RFES 7 7 ) T/~ 7
077 — 3B LTV 5 [Jurga et al., 2020], Interleukin 6 (IL-6) & tumor necrosis factor-a
(TNF-a) IZRIE G2 5 & 29 M1 ~— 4 —"Cd 5 72 [Tang and Le, 2016; Xiong et al., 2016],
BON R RIIHAEIRH O LPSBZEESZ TIIMIMI 7 n s ) 7/~ n 7 7 —INEHE &S
NWTRIESUEDFHFE I ND Z & 2mE LT 5, AERO LPS BB O4% 6 B H T,
N RIERHIRFTHD T AT +— U 7 ECERIKF (TGF)-B [Dobolyi et al., 2012] & =2 —
N3 2% Tgfbl OFRBLAHM LT, UL LPS & HZEH CHRIERISOFERFMBIND Z
EHRELTWD, Flo, 7 A Mud A MIRIEID X DR E IS LT, RIS &
FRRIEE ICE 545 Z & 225 [Colombo and Farina, 2016], GEAP [54%: 7 A k¥~ O#EINIT
FRRRINE L R 3 2 MR O DI O 2 S LT D rIREME S RIR S e, A
RFFED AGIQ % 5-RETIL, A% 6 H HIZHBWT LPS Bl & lbfe L Clbal it 7 v 7 ) 7/
~7 77—V KROGFAP 51T A s ut A SO L, Hla, I11b } O Tnf DG HEY) L
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SOV B B VITIEAME AR L2, 26 OFERIT LPS B AR RIEIC kT 5

AGIQ DIIRIEN R 2" T 5 b D Th Tz,

A 21 H BIZRBWT, LPS HAMEET Ibal ML, CD68 [hthAlfn, CD163 By Rl %)

¥ L, Tefbl DERBFEY) L~ )UIZHIIME DN A DTz, 2D OfERIE, £E% 6 H HO M1 A

MNOBEFLEED M2 HHB~DI 7 a7 )V 7/~ 7 a7 57— ORFBOBITIC L DHRIER )G

DiFBEERETH b DL Bbni, £72, 4% 6 HH2 Lt < GFAP GET A b ¥1 FOff

MBI L PIRIER 2 RIE T 5D EE X bz, —J7, AGIQ #%512X v, LPS #E Lt

i L C CD68 [ Eak i L, CD163 [Pl s in L7z, AT Tgfbl DB REY L

AOLREHETI BTN L7=2 &0, AGIQ IFBEFLIFIC 4 7= LPS 2% 5 HLRIE S i

ZPEERT D A[REMEN R S VT2, £ 72, AGIQ B EGREIZEH VT GFAP 7T A b1 Ok

23 LPS HUEE & Bl L T L7c 2 &b b, LPS OIRETR RIS 2 RIESUSITH T 5

AGIQ DEER RS RE I T, £k 77 HBIZIE, LPS 12X 2 7Y THilaft 0B o2&l L &

SHNAT 4 T—H—BIG T DIREEY L~ )L DAL, Hlla OFFH 72BN Z R & 2 THH

KU, EHNCE D £ TORICHRERAERG S B BINTHKT 5 2 EAVRR S LT,

LPS DN EILZT v FOMDO FTHERBILA MLV A~—H—Toh2 MDA L UL KN

GSSG/GSH L &N S5 Z & VS STV 5 [Tyagi et al., 2010], ASEBR Tl LPS BMEE

TH% 6 A B DM MDA BN L, GSSG/GSH Iz 28 7 S 47 2 & 726, LPS

DFEEH% BRI L A B U ABEENFERIND Z ENRBREINT-, AGIQ &E5IZXkv/E

% 6 H H O MDA #2 £ & GSSG/GSH Ft D HEIME A [FI1E L, LPS (2 L 2 IMANER{L A kL A
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[EEI T 5 AGIQ DIRFEMEHI R SN, £7o, LPS HlE 58 T Keapl KT Nfe2l2

G PEY) L~ LSRN L7z, Keapl I% Kelch-like ECH-associated protein 1 (KEAP1) Z =2 — K L,

LR TG D o —& LT <, Nfe2l2 I% nuclear factor erythroid 2-related factor 2 (NRF2)

&a— R L, BIEA b L AR LRI BT 2 85 7B W 5 5 T T

[Yamamoto et al., 2018], KEAP1 (Z# IFIRAE TIE NRF2 OIEMEZHI L TV D25, fix 7 A b L

IZE B EHDH & NRF2 1L KEAPL #41 L 7280l 2> & g it < v CIETME{L L [Yamamoto et al.,

2018], Bl 2 (X~ v 7 7 — T Dtk E M2 KRBT b SEHIRIEN R A FEHET S [Feng et

al., 2018], L7=23-> C, #HrAERH LPS # 5-1% 511 KEAP1-NRF2 o+ A7 A OIEMALIE, Rk A

F LK DB E OB E &, BELRFIC AN 7 u 7 U T /v a7 7= 0O

RIERBR~OBAT & OGN RE S 7=, 723, LPS 12 L AN MDA L ~L DL KT

GSSG/GSH e D ZEAbiE, BEFLIRFIZ I3 HRE L~ |l LT,

B ARSI AR IC DWW T, A% 21 B H® LPS BMEEIZB W T SGZ & GCL IZBIT 5 A

B o BRI FE BT % NeuN [Sibbe and Kulik, 2017] BERER 230804 L, W5 v fR[EICT D

NeuN % 21— 3% Rbfox3 DEZEFEY L~V LTz, —F5 CRAERGMIZ I T S

TUBBS3 [von, 2017] FEMEMIIE OBUIELE S, REGERGMIE O~ — I — 85+ T D Tubb3 M

X Dpysi3 [Knoth et al., 2013] DERBFEY L~V b 250 L2 h o> 72, TUNEL BitET R b — 2

MY SGZ THEM L7223, GCL TIIZA LN 2o 7= 2 o d, FAEIRHA LPS & 513 BEFLF O

SGZ DARFERAMIL DML ZAFERY & LTT AR b— A 2558 L, iR 8 o 4

HLi-bLimboEEZ BN, —J, F#% 77 B BIZBW T, LPS HIMEE Tl DCX B i
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& TUBB3 B tEHERE OB L, Tubb3 DERGFEWY) L~V D3 L7273, type-2b AHARATHNAH
I FE B9 5 TBR2 [Sibbe and Kulik, 2017] B HEHERE O BUIZEAL A7, KR53 23 A EAE R MR 7>
572 % NeuN BYEMAROLBUTABE L~ L E THEIE Lz, 2o OFERN G, HiE K o LPS
BHAIZR Y, A type-3 FRREATENHIA & ARRFERAIL OB T2 Z LR SN,
F7o, A% 77 B BIZIE SGZIZH1T % PCNA G PEMIAR DN 7 & du, FERLA R aG D FRE

B AR E (IR 2 RER I ROS D3RR S viz, SCRREGIC IS, 8O LPS %512 L 55

E%

A e R 7 D AR A R et 4 2 555 OFERIPEICBI LTI, LPS WE D ¥ A I v 70t 7 ik
DEWVZEY B LTELT, ®#EICL > TELE L TH D [Dominguez-Rivas et al., 2022], =
OEERIMEDTE T, LPS BREEH% O RET A3~ 2 EF MO BSOS & ARMEMED SUS AT LT
F B HE A T3 D B 22 S & SO L, BEREEIIC L D B OE N L 72> TV DD
H LIV, ARFEERTIE LPS ([C XD RIESUG L BRIE A b L ARSITAER 21 B H £ T
R L7, SCHREOICHE = 0 LPS WRERI, Mt 4 T 2 0 Fi a5 2L ¢, %
R BRI ® 2 WIX AT 2 e Bk 2ol g Z T2 R HESNLTVND
[Izvolskaia et al., 2018], L 72735 C LPS O RHARE 513, 1% B8 212 B3 2 il
R OIEFE 2 H 72\, BEFLIRF LR R 4 2 AT IR I PR E 3 2 FIREME DS RIR ST,
ARFEBRTIL, LPS IC L 24% 21 H A & 4% 77 B B O S O pEE £ E 2 AGIQ #5-12
KV [EITE Uiz, REBROFER & FERIZ, LPS W& HHEM LW E Th % N-acetyl-L-cysteine
M A RHAIC R 5975 &, TNF-0, IL-6, IL-10 O pEA 23] S 40, BRI 5 RFTRE
DREZELTE, RIEIC L D2 RMOREL TT 2 2 L RlE STV 5 [Beloosesky et al.,
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2009; Chua et al., 2012], L7223 C, LPS & 5-RilZBAtA L7 AGIQ # 5-7% LPS IZ L 2 41 o

TEIE LA A b L ASOEDIRER T 2 Hb, FLOEMEMIC I VL, £ 0% o4

SMRATIN~DOEL T LI-bD EEZE BT,

REERD AGIQ 52XV, £1#% 21 HHICBWTKIHEE % /X7 ETHD FOS

[Nahm and Noebels, 19981 | B5t: 2 7= 9 BRIl AR & OV W1 & A= 1 O H K1 T & % p-ERK1/2

[Brami-Cherrier et al., 2009] (ZF51E % R~ BRI ONHEIM LTz, WEO=2—a BT

2 AR AR 1 OFEBHEINIL, T T AR L RO ERS 7 R TB W T HEREE &

727 [Guzowski, 2002], F 72, ERKI/2 1 ZAMRIEIICE L CREIZ Y Vb3 5 2 & TiEtE

b, YIMIEBE 7258 L T 7 AR I B 535 [Gao and Ji, 2009], AT

FEEDFATHIFEIC BN T, EFEWICIHRAER D AGIQ ZlkimiiIIZi 59 % & SCIRAYZLH &

TR RER (236 1T 2 ZYRCIR OIH 5 Mgt S, Mg eikle] & WARIRTEER B IZ R\ T, £

LZEI FOS & p-ERKIZ2 Lz v T 7 AREMERERINDG Z L2 MELTND

[Masubuchi et al., 2020; Okada et al., 2019], L7223 > T, KEERIZE T D AGIQ Dk #&% 5-1%

LPS IC LD A5 (X U TR OREE 238 L, > 7 A OREZ 72 b Lz

DEFZZ BN, RER, MRRICBIT D7 TR A Rp & ORKE KGR E O L5

TERNZ, ) 22t LA E NS £ 2 & D721 TiE/e <, Ml S 7 vz & ORI &

D, Meg57e == —n  OFE, BEFO =2 —n VEREEDOSRIE, == — v > O AR, fRHE

DFFEELT ) AREVENRH D Z & N 5TV D [Spencer, 2010; Williams and Spencer, 2012].

A% 77 H HO LPS HALEE, 45 AGIQ HREHEDOWTNUICBNTY, RS2 "7 F
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T& % ARC [Tzingounis and Nicoll, 2006]1Z [ & 7~ 9 BRLHEAE <> FOS Bt Rkl D E )3 1

MUTz, F7=, LPS BMBETIX llla & 111b DERBREY) L~V OFfe ) 72 BN & 72 138 e A)

A5, AGIQ # 5/ETITA% 21 HEH K OER 77 H H OWFHUZIBW T8 LPS HAEE T A

LIV llla & 11b DEEFFEY L~V OEEINZIEIE Lo 7z, IL-la & IL-1B 3R GYEREF

FHCEE SN D RIEMISICRB T D BERY A "I A U051 ThHDH, —I5T, IL-1p 1FEHKIZE

LAULTRILLTWD IL-1 ZRIEICHEET D Z LI Lo T, 7 AP RETR 7223 5

Z RETZ LR EI TV D [Hoshino et al., 2017], IL-1P 1XHEH O > 7 AR LT

T AR R AR, B2 A T D F T A TREYIEIRIC T LTk x T R AR

9% [Hoshino et al., 2017], IL-la I DWW T F 7 RIZB T DHEREARENI IRt &

TRV, AT~ T ZAZB W T IL-1a 12 L 2 BHGEOEEFZEIMEESN D 2

E DA STV S [Takemiyaetal., 2017], L7223 C, @A RKIC LPS (2R S -8 iX

IL-la & IL-1p DFFRERI LI K 0 BRI O o 7 ATV O 5R 2 R4 AT RErE S b 5, A

EBRCIIAE%L 77 H BRSO V7 7 AR EMERE & o X 7 2O CUT A% DR FLIEE 5

AT D 90 431% DEW) TIH~T 728, ARC PERRIAIE & 2\ M FOS B ERRRLHIIE o 11

1%, DLATICHE D3 8 5 K 5 IATENVRIC B L 72 S Th 5 & # 2 B 4172 [Masubuchi et al.,

2020], L22L, AGIQ #5512 K o T2 b ORGEBRAOEUTEAL LR Do 7o 2 LD, 3

AR LPS 55 TIEAAHI TO v 7 7 X a[MEN B ARMIE 2 Z L VR S vz,

ARFEERTIE, A% 21 B B O LPS BMEECHfRIEIF9E > PVALB Btk D GABA /M E= = —

7 2} OV GAD67 B GABA PETE= = — 1 » DI L, WRENC 31T D Pvalb DEEE
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ML~ LTz, GABAMITE= = — v IR E 2 RET 5 Z LG SN Tk Y,

BRENC 31T DA AR OEHEIZ BT D GABAYENE= 2 —a o OF 7GR E L TR A

v NI & BRI N E 2 BT D [Tozuka et al., 2005], HRIREID /N A A o Sl & il

RN D EE 4L ML PVALB MM EF =2 — a2 Th V , PVALB BN EF =2 —a D

T IAREE DAL T I3 A & B3~ 2 ATREME DS & % [Freund and Buzséki,1996], FT@ifF4E=s

TIE, ¥V ADRHRA~D~ > HUgFEIZ LY, Pvalb 7' 1€ — % —fEIR O A FAbIC

PVALB [T E = = — 1 AR O & B U 72 1S OB A IR 2wt L 72 [Wang et al.,

2013], LA EX v, #ERB O LPS #5132 PVALB ZHEf) & L, BESLEF O 4hpeE A & 4

BEMEDNRIR S 72, GADG67 1% GABA FEAE D 90%LL b %48 5 ALl #E Td ¥ [Asada et al.,

1997], GABA £ GABA MENMTE= o —nv v OMIEEEILZ OFEHE %23 B L T\ 5 [Roth and

Draguhn, 2012], AFZER TRLZE S 72 GAD6T G EMTE = = — 1 DR X, B - o LPS

BEDN GABAM N =2 —a U 28 LTWAHZ EE2RBRTAH2HOTHY, 2 PVALB

B DD D —HThH D LFZ BT,

AFEERTIE, S E AGIQ % 51 L 0 A 21 H H OEIRIENZ T D Bdnf DEREFEY) L~ )L

25 LPS BMEE & Lhie U CHIIN L7228, et RRE & LPS BHMEER] TRIIA BRI o T, T2, &

FED AGIQ #5-12 X0 LPS (2L % PVALB G E =2 — o O R EIE Uiz, WS

RIENZ I T, M ke 78 2 % K+ (BDNF) 1%, fk Ak #l i C & & U [Danzer and

McNamara, 2004], PVALB B TE = = — 1 o DR EIGBVEAL O K AT 5 2 & A3l

ENTUW5 [Berghuisetal., 2004], L7=28->7C, #HAEVH LPS #5102 K 0 Jik U 7= s 2R i
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Jaiz %t L, AGIQ 3 BDNF 7 /L ZAUBEHICHE L, Zhic LV PVALB M E T fE= 2 —1 o

B OWD DNEE LTz /Rt B 2 b Tz,

ARFEBROAER 10 H HIZBT 28 E R ER TIE, LPS B CRAHala=r— 3

VEHELNT A= Z DD LT, FATHRE O & [RIERIC [Pang et al., 2016], AEBRIZIHBWT

HHRRIENFEINTCRICAIa=F—va VEEDNFRIND T LRI, ASD

(3, AR O X512, HAVEDORE 2R & U, oS & i IUEIL ASD 0 B2 7k

FToh % [Bjorklund et al., 2017], F > BFH DA EWIE 1L, BIIND> O IKERIZ 372 2 JAV VR R

v hU =27 RE5 L C\Wb Z &5 [Boulanger and Mouly, 2021], 528k 72 LPS BEFRIZ X D

ASD Bia 2 2= — a UREEIL, JRERNGEIRIC I 1 D SRR RIEIC L o TA U S AlHE

PEDRIR S iz, AWFFETIE, AGIQ #55-12 2 0 B A= L) LPS BREE 12 740 D8 #5538 75 DI

DEK L, R OMRRRAE & Il S 7z 2 Lo, HUBRbAI 2T L 7o SR RAEIZ X 2 #hi iR

NI, BN DD IRNWGEIIC DT > TR Z KT T Z L3R Iz,

FREFE B OFE S BAEHRBRIZ IV T, LPS HUMBE CHrar B4 2 BBk DR T &

WRITEN DWWV N B LN, =T 7 40—V RREBOFE R EZ 5O CGEHEOE T IEADL

Nipmol=Z Enb, FAERK LPS 513 FMBEEHHICH ASDE D a I 2 =7 — v g UfEE

Rl EE TSR I N, AGIQ DEHAERGIZLY, LPS & E THALILTZ/XT A —

2 OZAIXEIE 22 LIZREME A 2= LT-, LPS #5-FF /L 25 Te BRI ASD &5 /L Tl

FS OB AT 2 23 2 & 23 E S TH Y [Dominguez-Rivas et al., 2022], AR FEERIZF 1

Th, LPS H51C X0 BEFLIE K& ORI O it g AL 5 23 20 & 4, T BB 13 AGIQ # 5-
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Dk 0BRSS, AT BICIL, WO, BAIR, KM, RHEIR 7R & OB

5.9 % [Blazquezetal.,2019], L7223-> 7T, AGIQ # 512 X %, LPS FHAMRIES NI T D

PUERAL - FURIELEH] & iR E R AN P O MBI IRIZ M S 2 &%, ASD FkD = X =2 =

r—a EEOTIHICEE TH L ARt RE S L,

FHEFE BN OO SCYRA R S AT 1 3BR 12 3 T, LPS HUE CTRYGRLIEESAITO 7 V) —

T TP 2R L, B RIRIHERATOMEIO T U — D TN L, T

AV O LPS # G- N FHERE B IR RL RO Z B WL LE T 5 Z L 2R L TWD, i

FEHCREN IR R OB R I EE R R 2 H - TR Y, R OREST A L v 7

SCHRA M S AT T OFLBEE SRR A L E T2 2 & 23 HE ST % [Huckleberry et al.,

2018], AWFFETIE, LPS HAEE CTHEFLIHIC 31T 2 sREAGERGI I RE DI AN B L7z Z & b, 1K

ERYICTEME(L LT 2 Bk a2 DD & 2 i e (RS R E & O IRIRBIMR DS RIR S vz,

AGIQ D HES G 13, RAERIAIIAR DR ICA R TH - 727y, RMiRLIB SRS 2 1] 5 )

I ET D LI TE o=, LaL, AGIQ B EREICE T 22U itIBIE EEEToH 7 ) —

U THROMEEIL, FMEHETHAONTZ LD LHEEETH Y, AGIQ 12X » BiitBIH EFEEEN

DEFIIREI RN EPRR ST, BB OER, &4, MR, HEIIE, W R E LISk

(AR RTEERTE-C Rk B 5 L T\ D Z & 925 [Maren et al., 2013], LPS (2 X 2 ZLfiFtiE D

FEEEICHNT D AGIQ OIERMEFIZIE, 2 Db OANGEEM COBEMEFHEAE S L Tnd

AIREMEDNE 2 BT,

PRARIH D SCARE R S AT 0 kiR T, BN & [FIAK, LPS HUMEE TRWA LIS ST
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D7) =V TRNEAD L, BWidBEERITO 1 BIBO7 ) = RPN FD LT, 20

HERIT TOLEMIT, BB OBFEROIME Z KB L TWEHETH L LEZ LN,

F72, LPS BUMETIL, LR od I35 (I 0 ifie 5 iR [E1 0D type-3 #hit AN & AR 2GR

e 2 AR & D PR AR PR E N S AL TR Y, R A R 2N i RL i O AR IR E ISR 5 L

f

TWDZ L ARBENT, AGIQ B 13k I 0 B B M AR 5 & Y B 4o A s o

£l

T3 & RS UGE LTS, ZAUE, FLE - FUAIETERIC X0 AGIQ 78 LPS #5144 S D ffikk

RIEZMHI L2 Z LD bDTHD EER BN,
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/N

ARETIE, 7 v bOFAERE LPS #5102 X DS R HT AR E OFEAI AL & ASD AR1T

FA~DELZRGIT D L &I, #HRRIAE &ML A N LA ED X5 ICpea AR E e

MRATENR T ICBS LTV L 0% AGIQ Z HWTHEI L7z, TORIR, FrAaRMoZ v b

~O LPS #51%, #5% BTN OERL A b L 2O 9 ArEDOMERIER L& 5| %

L, ZhPFERERVILRBOa I 2= —v a VIEEFEZHIE L, BELRHZIIMRER

JET 07 7 A JTTIRIEVEIZ AT L7228, HEkS TIEARs E D% L BRS 2 Rrg & L&

HNH DAL, FBREFEENICIE, MR AR E ICBE 5 LB 2 5D AR tEoREE &R

FEEEZFHE L, RIS RIS ITTER LIZA, 5 ORI L BRE 2 FEr &

Lottt e & AWiRe iR 2 B R E TR L T b, IERRE ) & 2 O BNk

y
4

iy

L TAGIQ ## 59 2% &, LPS & 5 R MO TIERIE & (b A b LV ARSIl S vz, &

72, TDROEMAI E TR SR RS & MRITEIREOIZE A LD AGIQ ICL VEEES

nic,

LLEo X5z, FrERM o LPS & 513, BPE> @O RIESIG 2 51 S 2 L, Figen7e

S ORI AR E & ASD B TEN 2 83 D5 R0 n STz, AGIQ Ok #% 5-1%, LPS |2

K 5 BHEDIRERAE G & FEPIERIE A b L AFEE 2 MESRICHIH 25 2 & T, M TEOfhie

BN ST T HEITIED AL Z RN T 5 Z E N TE D AR /RSN, 2D &

5, R 2l S APRHT BB & ASD BRATEN O FETLICIT, LPS H G- H2 RN FE % S 2 RE
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POSHEBERERNTHD LEZ BT,
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%0

RHA lipopolysaccharides BREEIC X 5 I A= #50 BE TE ML 23 B VRS #RRET £ R O T B~

DEE L o-glycosyl isoquercitrin ¥ 5-12 & 2 R#1EH
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B
ol

B 1 BT, LPSIRERIC L 5 T v MHERBIGEEIHILE T A0, BHEDO—E IO

JEZ 5 S 2 L, SUIRMIBMAGREIE O 28 BEE 20 5 ASD BRATE) & Y5 ARt A2 12 1 % ks

Ul

S
E%
=2

WAL R D% BERE A AR & L7 i AR A A TIEICAE LS 2 L 26T L
Too FETo, MR D AGIQ &Mkt 5375 Z & C, LPS # 54 R O K IECER L A |
L A BG4, & D% D ASD RRITEH A LU R BT AP A WIS TR 5 2 &
RO LTz, T D OFRERIE, HEMICHIT D LPSIZ L D RIECEL A N L ARG, £
D% DI ERE A 2 T EHENRER TH 5 i EZ "2 T 50D Th D,

TEAR T DJRGeE F 72 IR O RHA S 1R L (MIA) 1, 7 I IV AT 4 = — S — %5
Y52 LIk, BIROHARE R O G & FERBIZ 2 OMEEDZE b Z 725 L, ASD
A FVE DIERIKF- & 3TV 5 [Estes and McAllister, 2016], MIA IZRFEMEY A A

N K DRINY T I RERE R E AN L BN ER, H5WEI s e 7 ) T E0
PEREZ MHRANICTRET 2 2 LIS RV, IEFW RO T 1 7T I U 7 & EL L, iR g i A 1l
T 50 FEEICEE 2 5 2, RIS 2 WA SRS REE 2o S 23 &E 26
T 5 [Smolders et al., 2018], KIEM NEE{L A N U AFFEME CTH D LPS DILIRT v F~D
B513, WEWIC MIA ICHERE L 72 TEN RS 235389 2 2 L6, ASD 0Ht & RiHE D
FLE LTHWSHTWS [Wuetal., 2021; Yan et al., 2022; Yeh et al., 2014], SCARAYGEIEICRE

T HEFEIT ASD O A KFEBE I ILE T HIER & L TRk STV 5 75 [Banker et al.,
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2021; Guo et al., 2019], LPS #%& MIA £ 7 VI I 1T D SUIRIIGLIEIZ ik~ D528 % it L 7= ity
X720, FE 72, FEIOT o B EEA~D LPS BRI TS O R A EE T 28, 13 AL

ZEITIESS SR B O PR AR DOTEPESCENRBICE A TH DA TH 0, £E1) & 7 DM
& FEEDORAHMED A M DUV TOMFSEIXSA £ 720 [Cui et al., 2009; Dominguez-Rivas et al.,
2022; Pang et al., 2016],

L7235 TARETIL, LPS % MIA £ 7 /L% F\W T, MIA L2 X 2 S e AL B 5 O FERY
PSS MIA 23 UIRAFEIR DT RIZ 5 2 % 5%, S BIZITIREWIZ R T Do fTE = RaR
AL MZOWTIHE L7z, £/, MIA IZ X D HRERIE & BR{E A b L AN IpFE (2 122 70 4% &
BRI TZEERIET 72012, MIA IZxT 5 AGIQ DB FIZ DV TRRET L 7=, LPS I
EARTPHIORET » MTES- L, AGIQ 1 LPS & G-I DIEARWI ) O = FLIHE T % Tk L T
REEIIC G LTz, 72, LPS #% MIA 2O EWIN & 5 WIT R AT 2 B RE 2 L 2 5] & ik
T2, BEFLIFLARE DN & AR £ CTIREMIC bk G- LT, tha M ERET), P phik
RAE L AL A b L A DORFERE, W ORI A2 03030 5 B FatE, Ao ) 7 2]
MBI L C, HEMW O IR AR TEMEAIC K D58 & AGIQ Mkt 512 K D1 TR

(2B U TR IR RIS RS L7z,
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R OV 5Tk

HREWE R OB
7 = ) — U L 0 R L 72 KGR O11:B4 H3E LPS (EC No.297-473-0; #iE: 97%)%
Sigma-Aldrich Co. LLC. (St. Louis, MO, USA) 7 HIE A L7z, AGIQ (FlfE: > 97%) 1T =S4 —
T e 7 T A KRS ORI, BAR) ik I iz, REMERFE AME Sle:SD T v b A IR
1 BH CTHARZ R Vo —RA St (i), BAR) KOVBA LT, EIRT > F & AR 55
4% 21 B H £ CIREE 2322°C, fHXHEE 55115%, RIS 12 RE OBRFY A 27 LT, R
A —Rp— MU — DICHER B R AR, RIS Lz, AGIQ GBI E TR T » |k
(R R IEREREL (CRF-1; A U = 0 ZOVEERE T3ERRSH, OR BR) 2 3 IS, B
Z U C/KEAKZ B BICERS -, HA% 21 HEHOBEILUEE, WML 17— b= 2

~3PETHIE L, AGIQ IR E 72 (TN DRy AR IEMEE LR & KB KA B HICERS E T,

ERT YA v

RELE AMEZ > b2, 1 RE 16~17 PR 3 #E (R FERE, LPS HUMEE, LPS + AGIQ Bf) I /212
EY 1172 (Fig. 2-1) . LPS#%& MIA E5 /LT v b D JATHFSE [Cui et al., 2009] 1235 &, LPS
ZATHR 15 B H R OUENRE 16 H B OREMIC 100 ng/kg R/, BN 535 T 525k % Skt
L7co MR 1E & A EDOREM) CTHENTER ST, LIz > TARZFEERTIE, LPS 241k 15 A
H R OMER 16 H B OREMIC 50 ng/kg /0], EIENIG Lo, 2 OG-8, FREEEH
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DOREFENMIC ASD BRATEN SR BL L 72 S THFE [Foley et al., 2015] IZHED 3 E L7z, AGIQ #

HREIZIE AGIQ 0.5% (wiw) ZiRA LT R ELEEE 24008 10 H B o8& 5 L, 0tk 21 B &

THEGEAIICIRA G- LTz, S OI24% 21 HH (LR 264K 77 HH ETOREMICHF

MR TIRAREG Lz, AGIQ O MEIINIE « fa 217~ & s AR & T oo ER 12 & 0 A e

LPS $5-#% RV O TEN R E K OV # T PR B 10T D2 PR AR LI 1 &

DEFRFERN LD ESPRIE LTz, MR BRGSO RT o1 RA/LE 2 OIFER L ~ULIC

WA XN D72 [Pawluski et al., 2009], AFEER TII L TOMATICHEIREM 2 =, £% 4 H

HIZ IR & & AR5 ZIRIK U, S REMIC 2~8 ILOMEIREMW 281 0 4 T, E7NEWH Tz

D DOILEWIE 2 B RT 8 IEITHI A D 720, HEVEENELAN 8 VBT 72 72 WG B I ME VR B 225 D) 24

Tl HEREMICHONWT, A% 2 HEETIE3~S BZ S ICKRELZRIE L, A% 77 HE £ T

W 1 el R, A, FUKE A E Lz, B8 6 H HITHHE 23~30 ILOE R EIY) 2 CO»/0, AL

& CREREARGIENIC L0 U2 S, BEA N VA L-LHIED T, KHE 7~9 L

OREREW) (REEMW) 1 ILICS& 1) 2 DAMZ BRI L 7o, R B 2 i 1%, 15 HISHE IR

T THRE L, AT £ T-80°C T CRAF LT, SRR L 2RIMEMT D720, 451 10~13 JED

HEVEEN) (REED) 1 PLIZD & 1I0) IZoWTC, BT C & MEZ R L7, S DITIZ A 21—

VIRWE T S R EE R, 100%™ ¥ / — /L CE#L L7, mRNA BEMATO7-D, &8 6~8 )LD

HERENY) (BRI 1 PRIZS X 1 J8) IZHOWTMATRE L, EEHIER A # U — e D T4a

Jibd & 2 hE - CTEE L7z [Akane et al., 2013], ZE%% 21 H BIZ, INERIE A B L A L~UL D]

TEDT=, 8 7T~ IEOREVR B (FEEI 1 IEIZ-D> X 1 L) (22T, CO/O L& F KM A
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FRAHEK [0.9% (w/v) Ak T B U o L] 2 BV CRODEERT (E 10mL/min) £, M2 L7=,
K ECHERGMRR Z i L, B BRI THAS L, fiffT £ T-80°C T CRAF L7z, i
MR O T2 8, 258 10~ 12 ICOHEVENY (REEh) 1 IRIZ-D = 1 L) (22T, CO/0, AL
& T C 4% (w/v) paraformaldehyde (PFA)/0.1M U > FEiETEIK (pH 7.4) % F W CROLERE B E (7t
B 10mL/min) &, BEZSHE = L M A BREL L 72, mRNA RIBENT D728, 28 6~9 VDO KB
(REEV 1 IEIZD X 1I8) % CO/O, AL T THERBINREIENIC K 0 Bl 224558 S, A BEE L,
HENER A X T — ik O TRIMEEEICIE > TEE Lz, FEIEEH (4% 38—~45 A
H) X ORARH (4% 70~77 B B) 12, 7 10 lEOHEREMWIC SV CTITERB 2 Ff L7, 72
B, BB & A TR AR 28 E AV CITEIRBR 21T 72, 4% 77 B B, KK O
1TERRBR 2 320 L TV 2R WERE 10~12 IEOHEREMIZ OV T CO/0, ALE T T 4% (wiv)
PFA/0.IM U > FEREETR (pH 7.4) % I CRODEFR E & (JitiE 35mL/min) 1%, SAZEH = & & £
e U, gL e OV U 7 M B3 2 s sk L e e o it U 72, 72, iR TR
BR2AT - To 2T OEMITHOWT, [AERICHETREER, AR L, v 7 A a3IEICB T 5%
PEARRRAL FHOMRT I L 72, mRNA BT D72, 1% 21 H B L RO 1L TEHE 7~10
VE DI BN % 2 A8 S WM A BRI L 72,

AR BT DA T OEMWFERIT National Institutes of Health guide for the care and use of
laboratory animals (NIH Publications No. 8023, revised 1978) {ZHEV 3 L, B i % fc/NR
ZF D7D DFHRICE Iz, FEBRTIETIR R TR FEY EREZE D OEKR LB kR
1 EFEBR RO2-61, T 56k 31-76) .
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78RR

2T OATEV BRI BN R T RIS BRE U 72T BRI Tl L7z, SATERBRICHE VT,

HE ORBRAIER (R 70%T & ) — VIR CRifTas B2 THR Lo, S8 OBl T1%,

W) 2 e B 7 — VIR LB ERICBE S ¥ 7, EBRIT4T08:00 /5 19:00 DFH

WZATW, BB T 2R BRE ORINNEFF I B PER Ve OEEB 2 EIC L5 7K

&R LT,

BEBF AR

BN AERBRIIN a2 =7 —2 a VIZEET 517 A—F 25T 2 72 DI E%

10 A H OREREMIZ OWTER L7z, HBRITARY I —ARx— MUOBLZE T — 2 (IF 172 mm x

BAT X 240 mm x 15 & 129 mm) & BEE 50 Lux, 387 A b /A X 50 dBIZHERF L 72B5%46 (CL-

4211; /MR ERE R AR AL, O, AAR) (CRRE L 72 2B E N TR S iz, $UREM O

BWRFEIET 5720, 7V 7 T NE~ A 7 vkl (4158 HN; /NRIEREER S &

B — RIS, BEEOSLImA PRI OE IR D X 912, £, REM DL ST O

FIRITAN RN E D ICRE LTz, SREM AT — N ol —YIictBL, A v 4 7 =

— A (USV-1010AF; /NREEREEKEASH) KRN a—F 7Y 7 hU <7 (URS-9100; /)

JEIE R PE SRR ) 2 T 5~95kHz DB HIE I FE 4 1 ILH7- 0 5oL, BT v

N3RET > BB Ay B S AL AT NN U 72 BRIC 40 kHz OB EWIEF 2§25 2 L b [Wohr
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and Schwarting, 2008], BRI AENT >~ 7 & (UWA-9100; /NEE R pE MRS 1) & T 38~42

kHz OREWIFEF 2 LS T A =2 GEFE, 375 T L O - HIOkRERH]) 2R H L

76

F—=F v 7 4 —)L R

A% 38 HH (RHEFREENY) K OVER 70 H B (A (o4 =77 0 — 1 FRlBR&Z1TV, B

FEHEE) N ORNLRRATENC BT 237 A —=F 2fHili 9% & & I28 H OB A EHRER T

T 2 RFEBRFAICBIME S ¥ 72 (Fig. 1-2) . EBRFIL, ELHFRO, REDEER Y E=/LTINT

SNTAT VRN LA L, PUAZHORENEAR =L TN TLENTZAT LA

FOBE (I 172 mm x B4TE 240 mm x & S 129 mm, /NEEFREERSH) Bk S, K

PRSI X T 20 Lux (CHERF S 47z, BT ERRBALE D 1~1.5 FFRIATICEMMEA T E ) H1T

BRREICBE LITEIRBR=EICIE D L7z, SEREMWIIEBRIEOMIC, BERICEE 2 M1 ChCE

%, 10 2 M B HICERR S W7, B TENIATEIFZER=E O KIFITRE L 72 CCD 7 A 7 (WAT-

902B; U 7 v 7 BRI th, #Bl, BA) Z W TS L, B 7 A EEAFTIEE (TimeOFCR1 V7

D =T NRERPEEKRAS ) 2 W TEW OB EIRRE L V7 ¢ —/L RO FuLaaiE e O

JERD B O WAE R 2 RLEk Lo, B 7 BBV TIXEBREN DO 7 4 — K& 25 OIEGF

RISy L, oo 9 fElsk A Ok & EFE L, HO AR E 7o I XRENS IR L ke 0 FIE

PR LT,
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AR B R RBR

A% 39 HE LAEK 40 B H CRIEREI) K OVER 71 HE &% 72 B B (BRIEH]) ICtE20)
FEAEAEHER 21TV, Frar okt 3 238 Fn6e /), th2 A3 Hn L 7=, 3Rzt vy a v 1 (E
%IOHHE, A% TIHB) vy a2 %40 HEB, A% T2 HB) IZTTEmM L, Kl
MREEIET U —J 1T 20 Lux (ZHERF L7, #BRENITIEERBALG D 1~1.5 BeIRTICE e H
ENOLITEEREICBE ST EREITEL Lz, By var 1 T A—7 70—
RRBCTHWE=bH O LR UERBOMIZA v ¥ 27— (1§ 200 mm x BITX 150 mm x & S
300 mm, SI-MBR; /INEEFEEMKASHL) %, Frar@hina AN W IRIECRRE L7z, #BREMY
T AT ar— VORI OREZIRZ [T CRER, 5 /0 B HIZIRRE S, 8o TH)
EATENVEBRE O RIFITEHRE L7z CCD I A 7 (WAT-902B; 77 v 7 #i it & v Citdk L,
H 87 A8 27 A (TimeSSI Y 7 b ¥ = 7 /NRIEFRFEE ER A1) 2 D Tigtr L7,
ET ABEMENT Tl A v v 2 — VR & A [ — RN [ — U AN
ZEIL, W AR T A =% (A v alr— VR OB B ERE, H2AhFEI~ 0 B[]
B, Avyar—VRENOKERR) 25 H L7, Byiar 2 TR Ay var—YRNICH
HEW A BLE L, RE A 3 S ERICERSE, By va v | RO 21T o7, B
TEIIPEREY) & 13X B — U TCRTE STV DR REE OB ) DRI IR R E D 4 U

IO, A I Al BRICBE A L7,

SCAREREMRSRAGA T FRBR
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% 4A1~45 B B (BB KOV 73~77 B B () 12, ZUiS A5 T, ZYUiGe

AT, ZUREC B 25 TH#L, #2, #3 DAL 24 RSG5 H MEsE L C SOURAS R S

FHT R A2 3350 L, SCIRAYZ0F0ME - 888 ) 231 L 7= (Fig. 1-2), &BRIL, BiEH (CL-4211;

ANFERESERR S D) PICRERIE L 727 27 U VRO S28RAE (B 300 mm x BAT & 370 mm x 5 &

250 mm, CL-3001; /NREERPEERASH) NWTITo 72, EBRFENIZS0dB ORI A /A X,

50 Lux OBEREE CTHERF L7z, BT EBRBALAED 1~1.5 RefIRTICEM) =) HATEN R E TR E) S

HTITEER=ICHES L7z, BUSRMATRIT T, B atE r— U0 ERFEICE L, JE

SRR L UC R D 21 ROBENDS v 3 v 7 VxR L—H (SGA-2020; /INRERRE 3

S I DRI T T NVETAE T LT, EERBMGD 88, 148, 238 MZIZ 2 MM DT v F v

a v/ (BE03mA, 3 252, &7 v bva v 7D 60 BRICEMW 2L r—

LIV H L, EFr— VIR LTe, LR - TRITIIL 5 2 Th o7, BistEO#ES

& HERT TIIPEREN Y 2 B R AT L RIAR DO RICE L T7 v hira v 7 HEL T 5

SITATEN ZBIER L7z, BRI o024 S A 3R T3, S dBrREM 2 3 18] B O R RLIETH &

AATHHET L7z 90 73 RICLHIE S, GCLIZHIT 5 v 7 A v MBI # o /X 7 B IZDW T

TR RN 21T\, ATEVRIBRIC ) 5 o ) 7 2 W D i K53 [Masubuchi et al.,

2020] Z A7, B OITENIPIEH ORIFICHE L7 CCD B AT (WAT-902B; VT v 7 f&%

Rth) 2 W Citdk L, B 7 A BHMENTIEE (TimeFZ4 Y 7 + v = 7 /NREFR E ¥R S )

ZWTHRNT LTz, BATHRERIS 0D 96, 7w bR 2L ET7 V=D 7 TE & L - TV

MoEIGE27 ) =Y 7RE LT,

55



ENERIL R F L RA~—H—DEEREMN

ML A b L R ISNREEIRIL & TV 2 F A iR L L,

Lipid Peroxidation (MDA) Assay Kit (Abcam plc, Cambridge, UK) % F\ Ttk o F 4 v

Y — VRN E OSEMELAZHIEL, ~ a2 U7 VT B K (MDA) &5 Lz, Atk

P TV (BRETIL, A% 6 B HOXRBCFERGRL & A% 21 B HOWREMR) 2, o7 F e |

B T G DREIFREIR CARE YT A X LT, ZOREVR— b aF A ey —

JUER & 95°C T 60 M &=, FD% MDA-F A /3L EY — VBRI IR Z n-7 % ) —)L

THIHL, ZOREIZONW A 707 L — ) =X —%2H\T532mm THE L, I6I1Z

KEHRET R — MO F X7 R % Bicinchoninic Acid Protein Assay Kit (Thermo Fisher

Scientific, Waltham, MA, USA) % HVNTHIE L, MDA D3 (nmol/mg tissue protein) Z & &1k L

776

HRE R D 72 F A D AT 4 R (GSSG) M UNE TR 7V 2 F 4 (GSH) #EE 1%

GSSG/GSH ‘& & v b (FMZmF9EaT, REAR, BA) Z HWTHIE Lo, MRk 7 v (8

TVC, A% 6 H B ORBFERER & 4212 21 H H OVEHEIRR) 2 5% 5- 2L H U FIUVERK I

THREVFIFA AL, HIRLTEAET R — O EIFIZEIT S GSSG/GSH L~L %, fli&Eco

7a haniiptoC~vAf 77— ) =X —%H\\T 405nmm THRH L, 7 LVE2FF

>~ (GSH + GSSG) #2 % K U8 GSSG 2 (umol/L) 1Z#8 GSH K& Y GSSG DA% i i 2 i W CTHLH

L7ce 20 200MED S GSHIYE (umol/L) ZFH L7z, € LT GSSG L L GSHIED
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ez skediz,

TR L ERIRIT R O T R b — 3 2R DR

A6 HEHICERILIZ A X 1 — 2 BEEMTEHICEENOMEL, 100% T4 /) —/ I T—

WelEE L7z, 2% 21 BB &A% 77 B BICEE L 72 B E ERMIT R BICEEZE N DR L, 4%

PFA RERENRIC T—BEEE L7, D%, A% 6 H BIZERIR L7c A & U — » [EE I3 S R 25

X D NTHRXDOALE T 4 mm [EORIKREImM AT A AZ/ER L, A% 21 BH &A% 77 HBIZ

B L 7= 4% PFA #REEHEDT [E E MM X bregma D74 54 2.2 mm OALE T 3 mm JEO wbikE

ATGA AR LTz, BAT A AL 4°C T—BRFRIERDEERK (=4 / —/L 720> L PFA FETEHX)

THEER, FET T b 3> TNT 7 ¢ E L724%, 3 pum E OGO A 2 (R L7,

SRR IR XL N IR —IRPUE & FHVWTYT o 72 (Table 2-1) , BRLMIRERRE D 9

B, SGZ 23 AT 5 type-1 fuR e MG (il 77V 7HifE) & 7 A b A FOFEETH 5 glial

fibrillary acidic protein (GFAP) [Shibutani, 2015], SGZ (2434145 type-1 ##E#MIE & type-2a ##

TR HTHSHAE O FEHE C & 5 SRY-box transcription factor 2 (SOX2) [Shibutani, 2015], SGZ 243473

% type-2b FHEEHTEEANIN D FEHE T 5 T-box brain protein 2 (TBR2) [Shibutani, 2015], SGZ & T

GCL (27349 % type-2b, type-3 % Al B o OV RABERL M IR O FE4E T d % doublecortin

(DCX), F1Z SGZ & GCL OWNMNZ /5419 D ARPFRRIZ O FEHE Cd 5 tubulin, beta 3 class 111

(TUBB3) [von, 2007], SGZ & GCL (255403 2 REA K O BRI O FR1E Td % neuronal

nuclei (NeuN) [Shibutani, 2015]; GABAPESE= = — 12 > OFFIE T 5 calbindin-D-28K (CALB1),
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calbindin-D-29K (CALB2), glutamic acid decarboxylase 67 (GAD67), parvalbumin (PVALB), reelin

(RELN), somatostatin (SST) [Freund and Buzsaki,1996; Gong et al., 2007]; 7" U 75HED 5 &, N

27 vl YT OEETH D ionized calcium-binding adapter molecule 1 (Ibal) [losif et al., 2006],

MIBLUOM2 27 a7l 7@ d 5461 CTh 5 cluster of differentiation (CD) 68 [Jurga et al.,

20201, M2 27 a7 ) 7T OFRETH D CDI63 [Jurga et al., 2020]; FFLIESHTEM: DIEECTH 5

proliferating cell nuclear antigen (PCNA); * 77" A A[¥AVEIZ B 59~ 2 I )8 s - BEE & o /X

'8 C & 5 Fos proto-oncogene, AP-1 transcription factor subunit (FOS), activity-regulated cytoskeleton-

associated protein (ARC), cyclooxygenase-2 (COX2), U UBR{LIZ & 0 IEMAL L Are X° Fos DHRE:

PHEIZHERE L, v 7 ARMYEMEIZ B 5975 phosphorylated extracellular signal-regulated kinase 1/2

(p-ERK1/2) [Brami-Cherrier et al., 2009; Miyashita et al., 2008; Tzingounis and Nicoll, 2006], 2}

FERRAL SR Y412 1F Avidin-Biotin Complex 5% V72, WNERIME~LV A% 0 X —FB OARTERIC

1%, 0.3% (V/v) IBER LK TR K E ETe A & ) — VIR A O ERIRIZ T 30 43408 L 7=, Table2-1(Z

LTS C—RIUBROHUFIRIG L 21TV, Bl & — kIR % 4°C TS SHE7e, v 7

F VR Vectastain® Elite ABC kit (Vector Laboratories, Burlingame, CA, USA) % f\», 3,3'-

diaminobenzidine/H,0, TH A L, Xttbieta|lid~~ ¥ U U2 HW=, @ 1 Cizc>& 14)

F 2 B HUR OSSRk R fRAT I L7=, SGZ & GCL IZBIFT 5T AR b—3 2Dk H

D72, In Situ Apoptosis Detection Kit (# 71 7 /34 7, #5, AA) 2, f&Eco 7w han

|Z9€ > T Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay % &t L 7=,

%) 1 JCIZ-> % 1Y)/ % TUNEL assay (2t L 7=,
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SRR L R Y R MERRG & TUNEL B 7 28 F— 3 2 D B BREHT

A% 6 B B OFERY > 7 oW T, &7 ) Tl (Ibal MifiE, CD68 Fai:fifd, CD163 Btk

AHAE, GFAP Bt 2/l ch v > b L, iRARO2Ek o mig CIEFL L7z (Fig. 1-3) ,

i 21 B H &A% 77 B B OMERY > 7 AN, WEB HRREID SGZ (243 % Bk

it GFAP B, SOX2 BEflfa, TBR2 B ilifa, PCNA Bt HEsE e i X i <A v o

kL, SGZ D & CTIERMYE LT (Fig. 1-3), SGZ & GCL (2454 2 FERiAE R mE D DCX Bk

AlAE, TUBB3 B, NeuN BEtEMERE; GCL 2043 % o) 7" A [ HEMEERE > ARC BotE kL

Mife, COX2 [ PERRIMAL, FOS B ERRRIAIAY, p-ERK1/2 BEPERERRIAIN I XMl Th v > b L,

SGZ O & TIEH L L7=, TUNEL 17 AR b —3 2 filal, SGZ & GCL IZBW T

B> hL, SGZ DE X TER Lz, BEEREIMICOMT 5 GABA M E=2—1 0

FMREE (CALBI BN, CALB2 B E#liE, GAD67 BthfiAY, PVALB 54 #l A, RELN 5L

fel, SST BEERIA) (X< &7 > b U, #EfS IR O mfd TIEARME L7e, € OBR, HG ik

BIFZ 31T % CA3 B D KSR = = —w NI U > MBS LT, BREIFIZ AT 5

70 7 HARE (Tbal FEERARN, CD68 FMERINN, CD163 Bh:#lie, GFAP BEtEfila) & [RIEEIC &

> L, IEHAE L7z, NeuN BN 2 kR &, SHUAO ML BXS1 BAMSEE (4 U o 7R ARk

Aath, B, BA) ¢, LBLtE2 5L L 7> b L7z, NeuN GIEMIAZIZ DV Tl DP26

Digital Camera System (4 U > 7N A1) 2 HUD 113 72 BXS1 BESEE T 100 (5 DEROT ¥

X VRIS B E & i L, WinROOF BH{EFRNT Y 7 | (version 5.7; A pd -S4k, &I, A
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A) ZRWTHBITH 7> b Lz, SGZ DR S L OVER (K L iR [E P O mifgI: BXS1 BB
TT VX VIAMEBLI G E &2 i L, cellSens (version 1.9 ; AU 32kt 2 HWTHIE L

76

BT R BART

A6 BH, A% 21 HH, A% 77 B H OB HCRE > 7B ST EY L~ & Y
TINHE A DWERER Y A —Z BEEE G (RT-PCR) 2 HAWTHNT Lz, 4% 6 HED A XD
— VEEMIZ DN T, X ONE T 2 mm EOREREIE A 7 A 2 Z2AFH L, fL££ 1 mm O
o F (HERUEAL, IR, BA) 2 A0 CRE RIS Z SRR Lo, A% 21 B LW
%77 HB DA X B — 2 EEMKIZ DU T, bregma D% 5% 3.0 mm ONLE T 2 mm JE O R E
AT AAZMER L, B F 2 O THARERER 2 2R L 72, & siRIE Yo 7z Hn
T, RNeasy® Mini Kit (Qiagen, Hilden, Germany) & W CHLUETLO 7'\ k2 /L2 L72H3 5 T total
RNA ZfiH L7z, RUNTC, 1 pg @ total RNA ¥ SuperScript® 111 Reverse Transcriptase (Thermo
Fisher Scientific) Z A\ T ¢cDNA Z&hk L7z, U 7 /L ¥ A L RT-PCR DIERES T & £ EIs T
DT T A = —WfS % Table 2-2 \Z/" LTz, 16 ZfR<BIn T+ D7 T A ~—FEHNE, Primer
Express™ Software (Version 3.0; Thermo Fisher Scientific) % 7z ¥ Primer-BLAST (NCBI,
https://www.ncbi.nlm.nih.gov/tools/primer-blast/) Z Tkl L7z, 116 D7 T A ~—RlFIIEE
WMCTHEHINTEL DO EBEITFHE L7- [Ghowsi et al., 2018], U 7 /L% A . RT-PCR I
SYBR®Green PCR Master Mix (Thermo Fisher Scientific) 2 O® Step One Plus™ Real-time PCR
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System (Thermo Fisher Scientific) Z H W\ CHEE LD 7 1 k2 /W ZHt> TEM L7z, FBE O

B G PEY L~V H ORI O CrEM OCARKRME = b —/LTéH D hypoxanthine

phosphoribosyltransferase 1 (HprtI) 72\ LI glyceraldehyde-3-phosphate dehydrogenase (Gapdh) @

Crfiti % FIV T AACHEIZ £ 0 B L 7= [Livak and Schmittgen, 2001],

BB

BT — 2 13 ESD Cor Lz, RFHRREE LPS HMAER, LPS HUMAE & LPS + AGIQ

[ D LbHE Cld Levene DRREIT & 0 Z Btk 2581 U7, 0 D413 Student D r-test %,

REEL D YA 1T Aspin-Welch O t-test & A=, 4T OfEMT X IBM SPSS Statistics ver. 25

(IBM Corporation, Armonk, NY, USA) Z W\ TITW, ZNZENDOH BE/KAEILZ P<0.05 & LT,
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e R

BB T A —F DEAL

xf FRAE, LPS HUMEE X OV LPS + AGIQ BEIZ W CTENZEI | T DO RAEENM) D3 sl S a7z 7=
D ZIVH OB A HERAN LT, —RRIREE OB TIIBTOITENCIZ R 1T  Hivs
MmoTo, BT A—RIZOWT, ERIEE, K, BN OMERELL (o0 RE & LPS HUMEE
[, LPS HAEE & LPS + AGIQ £ CH B2 22134 b v7e - 7= (Table 2-3), AEARMIM H K Y
AL T OREN DR & AEKEIE, xIREE & LPS UML), LPS B & LPS + AGIQ ##
M CHERZIZA LN D> T (Table 2-4), EEFEIZ-DOVT, LPS BB TR 16 H B AT
17 HE (1 BIH LPS & 50 1 B &2 H%) IS IREE & el U CHEIZHE L7223, LPS B

MEE L LPS+ AGIQ BRI CHE R ZEITA LI o T2,

REMY DO EBRBAM I L OFHIR T 2 —% OEAL

SERMAR h, 1R E) O IR, B AR, FEK B, RTRRRE & LPS BUMMBER, LPS HMAE & LPS +
AGIQ B OWT TN T H A ERZEILHA HILR D> T2 (Table 2-5),

At e HE,E%21 A B, A% 77 B B OFIRRFOAE, I & (300 FREE & LPS HMEERH, LPS

BAEE & LPS + AGIQ BRI O W T HUCIB W T A B 21T A L AL hro 72 (Table 2-6),

TTENRABRG R
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BE R R R
ISR, 1 EIOFEF 7= D O H KRR, 1 [BIOFEFE &7 0 O NEIREGERER 13, T PR
& LPS HMBER], LPS BHHAE & LPS + AGIQ BEE DO W T IUCEB W T L A BERAITA LI

7= (Table 2-7),

F—F7 4 — REBR
FREFEIINC W T, BB M ORZIEES 23T A —Z ITRHHE L LPS HREER], LPS

BAMHEE & LPS + AGIQ #EF DO W T NI W T b A ERAEITA b/ d - 72 (Fig. 2-2, Table 2-8),
FRARINC 3N C, B BYEREE, M B, ABENREE, | M7z OBEERE 1 [MH7- 0’
BRI 1, LPS BAMMBE TxIREE & bl U CTAEIZD L7z, LPS+ AGIQ B Tl Bl EEE,
B, IR, 1 (818 72 0 BBEIERIAY LPS HMAE & bl L CAHEICEMNL, 1 Bl &7z
D OBENEREILZEN o T, BEIZR W LI R C OMEREH, F 8 C oM ERIZ O
T, AHIREE L LPS BUMEER], LPS HUMEE & LPS + AGIQ ROV T IICB W T H A E R =T A

LR T,

MR EEFRBR

BRI, BAHICEB N T, By var 1y va 200 ThoRT A —2 TRt
& LPS BUAMBER], LPS BMHE & LPS + AGIQ BEI O W HUICIB W T S A BER AT A B LR -
7= (Table 2-9),
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SCAREA R SR A 1 3R

BRI BWT, £fTo 7 ) —Y 0 78R L AU s

BRITO 7 ) —Y v 7RIt
T2 RUGRLIEE BRI TOMS 7 U — U0 7 RIIx AL L LPS HMEER], LPS HUAE & LPS +
AGIQ FEF DWW IUTI N T b AR RAEILA B2 )N - (Fig. 2-2, Table 2-10),

FRARHHIC W T, BURLIEESRITO 7 U — 2 73T LPS BB xR & ek L TF

BIHED L, ZUFREEERIT 1 (RO 7 ) — U0 FRITHEBICEM Uiz, F7-, ZYfitE
BARITO 7 ) =Y 7RIET 52 TORMRLIEHERITOMY 7 U — 7R3, LPS
HMEE Coxf FREE & LRl U CAHEICHEM L7, LPS + AGIQ A TIIAUfiiLiEEARITo 7 U —
DU TR LPS BUMBE & bl L CARBICHEIIN Lz, e, RREEARITo 7 ) - S

I DR TORMREEERITOM 7 U — 0 7 5RE, LPS HMBE L i L CHEIC

B L,

ENERIL A h L A= ——DERMNT 4% 6 HAOKME AR 21 A HOWERICBITS

MDA £ & GSSG/GSH ki, *FHE#E L LPS BUMAER], LPS HUMAEE & LPS + AGIQ #EH DWW

IZBWTHABERZEITA DAL D> 72 (Table 2-11),

SRR L2 HORRAT
WRBTRITH7Y 7RIk
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Ao BRIZBWC bal (GlE 7 a7 ) 7 /~sn 77— CDRGME /a7 ) 7 i~7
07y —,CDI63 GEI 7 a7 U 7/~ a7 7 —, GFAP BBtET A b a4 b o, xt
FRAE & LPS HUMPER, LPS BUAMEE & LPS + AGIQ BEI O W HUICB W T H HE R EIT A b7
7o 1= (Fig. 2-3, Table 2-12),

A% 21 HEROA R 77 BRIZEBWT, bal it 7w 7V 7/~7 v 77— & GFAP 5
PE7 2 b a A OB, s REE S LPS HRHER], LPS HUMHE & LPS + AGIQ #EH DWWl

BWTHLHEEREITAON 2> T-,

SGZ K U GCL (Z33\F % BEhrii R R 7% DA g

A% 21 H BIZER\WC, TBR2 (IO %51E LPS HMEE TxFREE & bl L CHEICHA L,
LPS + AGIQ T LPS BUlEE & bz U CTHEISHI L 72 (Fig. 2-4, Table 2-13), GFAP [,
SOX2 MM, DCX BatEAflid, TUBB3 [ Eflfia, NeuN BEMIEDOEAZ ST, <hHEE &
LPS BUMBER], LPS AL & LPS + AGIQ B OWTHUZIB W T H A EREITA DI T,

A% 77 H BIZE\W T, GFAP BlEHIE & SOX2 BEtEHIfE DB, LPS BAMRE Cxt FREE & ik
L THEIZHEA L, LPS + AGIQ B T SOX2 [GPEARNE 0% AY LPS BUAMUEE & Feile U T BN
L 7= (Fig. 2-4, Table 2-14), TBR2 BPEAIE, DCX BG4 #0iE, TUBB3 BitEAiiE, NeuN B Mmoo
BUZHWTIEL, RHIREE L LPS HUMAER, LPS AL & LPS + AGIQ B oW iz W T LA

BREIA NIRRT,
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SGZ KO GCL (2387 2 M HFEEE R O 7 A b — 3 A gk

A% 21 B HIZEBUWT, PCNA Bl o %3 LPS HAREE T B & il L CHEICHED L

7= (Fig. 2-5, Table 2-13), SGZ K& U GCL (Z331F % TUNEL FMifa o %kiE, xHRE7E L LPS Hm

FERE], LPS AL & LPS + AGIQ B O WT B W T H B BEREITA LR -T2,

4% 77 HBIZEBWT, SGZ 128175 PCNA BME#IlE & TUNEL BHPEMin o5 X, st ifae &

LPS HMBER], LPS BAAE & LPS + AGIQ BE O W HICB W T L A BRZETA LN o7z

(Fig. 2-5, Table 2-14), GCL |Z331F % TUNEL FGtifd i3t Sz o7z,

WREIFIZIR T DI E= 2 — v D4FR

21 H BITEBWT, GAD67 Bt fila %1 LPS HAMBE Cxf FREE & ol L CTA RIS L

7273, LPS + AGIQ R Tl LPS HUAMAE & bk L CH E 22134 b2 o 7= (Fig. 2-6, Table. 2-

13), CALBI BEEfIE, CALB2 B5:#ME, PVALB B0, RELN BaEfAE, SST BEfnim %%k

VL, RTPRFE S LPS HUMBER], LPS HMAE L LPS + AGIQ BFEIOWFHICB W T b A B R IT

Lo Tz,

£ 77 HHIZBWT, GAD67 tEHin ot LPS HAMEE Cxt BBEE & thlt L CH E I

L, LPS + AGIQ #£ T LPS HUMEE &t U CHEIZHEI L7z (Fig. 2-6, Table. 2-14), CALBI [

PR, CALB2 [ Effiie, PVALB [E#fie, RELN BotEflfa, SST BoMEmifa oo%ix, it &

LPS BUMEER], LPS BMEE & LPS + AGIQ BRI OWTIICEB W T A ERZEITA LI o T,
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GCL (28T 3 ) 7 A R[N B 4y 1 Bh A M e 2

A% 21 A BIZEBWT, FOS BRI O%0T LPS BB CRIERE L et L CHEICHEAD L,

LPS + AGIQ B T LPS BUMBEE & Folss L CAH BTN L 7= (Fig. 2-7, Table. 2-13), ARC BEffa,

COX2 G EAmAE, p-ERK1/2 Al O ER i3, kFHREE & LPS HMAER, LPS HUMAL & LPS + AGIQ FEFR]

DVFTIUIBW T AR ZITA L) > T,

A% 77 H HIZEBW T, ARC HPEMIE, FOS E5E#ld, COX2 B ERINN, p-ERK1/2 B5 g o

Bk, crHRE L LPS HUMBER], LPS HIMAEE & LPS + AGIQ B O W HICB W T HL AR R

Fr BV T2 (Table. 2-14),

S EREIC BT 5 8InF BT

RIEKR OB{L AR bV Z2EERILF

6 HBIZBWTC, ZFIWNAT 4 ==X —KkOFOEHESy % 2— K95 [lla,1l11b, 116,

1118, Nfkb1, Tgfbl, Tnf DERFFEY) L ~L L, xFREEE L LPS BUMEER, LPS BUMEE & LPS + AGIQ

R OWTNIZB W T LA EREITA B2 - 7= (Table 2-15), B{LA + L ABEE(R T O

95 Gpxl DERGPEY) L~ L%, LPS HUMBE CxtIRRE & bk L CTHEICHEZ L7z, LPS +AGIQ

FEIZRB W T, Mt DRRBREY) L~V 13 LPS BRE & b L CHEISHED L, Sodl DEREREY v

~ULIE LPS BB & Hle U CHEICHIIN LTz, Car & Keapl OHRGHEY) L ~)L I3k HEHE &

LPS BUMEER], LPS BAHAE & LPS + AGIQ BRI O W T NICEB W T A EREITA LN -T2

A% 21 BIZEBWT, Sodl DERBFEY) L ~)L 1% LPS HMBE T HREE & il L THEICHD L
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72 (Table 2-15), ZDMMD T I HNVAT 4 =—F — L Z OS2 32— N 8B FIEONT

ffb A b U AR EAS 112 oW TIE, RFIREE & LPS BMAER, LPS BMEE & 4 AGIQ & 5-REH

DWVFTIUCBW T A RERZITA L)1,

PR A B A T

21 HBIZBWT, BRI RIE~— b —8I5 D 9 B Nes DEREFEY) L)L L LPS B

PREECXRERE & bbie U CHBEIZEN L, Eomes DHRGPEWY) L ~)UIIH B2 L7z (Table 2-

15), Sox2, Dcx, Dpysi3, Tubb3, Rbfox3 D¥RGFEY) L~ )T DU TILRH ERE & LPS HAHRAER], LPS

BB &4 AGIQ B GHEMOWTNIZEB W T O A ERETAON Lo T, MIaEiE~ —0

—#8{z T Td D Pena DEZFFEY) LU, LPS HIMEE CXIIREE & ik L CTHEICHED Lz,

R IR B R 7D 9 B Chekl DEZBFEY) L~ 1%, LPS ML CXRFRRE & el L THEIC

BN U 7=, o #m IS B B S AR - (Cdkl, Cdk2) DERBFEY L ~LiX, <HBEE & LPS HhEE

[, LPS B & 2 AGIQ B G HEM O WT U B W T L A B REITA LN > 72, GABAE

NE=2—n r~—Hh—&5 ¥ (Calbl, Calb2, Pvalb, Reln) , = U MNEENWES BAKE ST (Chrm,

Chrna7) , R— 32 UMEBIWESZ BIREIL T (Drd2) , 7V H 2 VRS RIA R O V2 2 Bkl

K% a2 — NI 538151 (Grial, Gria2, Grin2a) DEREFEWY) L ~)U1L, %FFREE & LPS HMAER, LPS

HMEE & 4 AGIQ B HHE OWVWT B W T HABREIZA LN D> T2, GABA I E=

2w — N —BETD Sst DEGFEY L ~U TP IREE L LPS BB CAZ /2213 D

N7y o 7275, LPS + AGIQ ¥ C LPS HMBE & g L CHEICHM LTz, ) 7 A m[ ik RE
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Bin D95 Fos DEEBPEY) L~ L%, LPS BHEE CxfIRRE & el L CTHEIZD LTz, Are,

Mapkl, Mapk3 DEEG-FEY) L~ U 1E, XFHEEE & LPS HMEER], LPS HUMALE & 4 AGIQ #% 5-HEM

WTIUZBWT O A EREIIA DN > Tz, MR K BB {s 1 (Bdnf, Nirk2) DS

FEM) L ~UUIE, RFRREE & LPS HMAER, LPS AL & & AGIQ &G oW B W TH A

BRETA NS,

1% 77 B BIZBWT, FERLMIaRRE~ — I —i81s5 1D 9 6 Nes, Sox2, Dpysl3 D¥RBREY) L

~JUE, LPS BB Cxb IR & i L CTH B2 L 7o (Table 2-17), Eomes, Dex, Tubb3,

Rbfox3 DG FEW) L ~)L1E, xHEHE & LPS BUMRBER], LPS BUMEE & & AGIQ & G5-HEM O W11

WICBWTHLEEBEREITLALNR ) >T-, GABA iz —nr~—h"—@EIr D95 Sst

DEREFEY) L~V L, LPS BMEE CxI AL & bk L CHEIZA L=, Calbl, Calb2, Pvalb,

Reln DERBFEY) L ~)U L, XTHREE & LPS HRAER], LPS HAAE & 4 AGIQ & G5-HER DO W3 41ic

BOWTHOAERETADN R oTe, 2V AMAEEWES BRKER T (Chrml, Chrna7) & R —733

NEENE S RAKEBAR T (Drd2)DEEEFEEY) L~ VI3, *HREEE L LPS HUMAER], LPS HUMAE & £

AGIQ BEHHEEIOWNTNICEB W T L HEEREIIL LN -T2, TIVH I Uz FIKEE S

D 9 Y Grin2a O Grin2b OERE-FEY) L ~)L1%, LPS HLEE CXRIFREE L Ll L CHEICHD L

7223, Grial D¥EBPEY) L)V EIX A ORI o Tz, 7 7 AR R 7D 5 5 Fos,

Mapkl, Mapk3 OERE-FER) L~V 1E, LPS BUMBE TR RREE &t U CTHEISHED L7223, Are &

Ptgs2 DERGREY) L ~JUIZH BRZET A LN o7z, MR 1 BEEE(R 0 9 B Bdnf

& Ntrk2 OERBFEY) L~V X, LPS HMEE CTxFEREE & ol L CTHEICHD L7z, LPS + AGIQ
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FEIZHBWTC, fBRLlaReE~— I —8BIa D 9 H Nes & Sox2 DERGFEY) L~ L) LPS BT

CHE L TCAREICEM U, v T AR REEER D 9 B Fos DERGFEY) L~ L3 LPS

B & e L THEISHEIN L., T OMOBRFIZ-OW T LPS BUMBE & I L THEZR

FEITHR BN T,
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E5

AREEROUNRHFH] (50 pg/kg, 2 [B]) O LPS #5012 L 0, A% 6 H BIZIIT DS O RIENE S
U7 Ok (Ibal, CD68, CD163 [ 7 v 7 U 7/~ a7 77— R TN GFAP Btk 7T A h r
T A B KOV B REIO RIEBIRIES A N A VBl F OEEGEY L~ VICEIEA B
o te, Fi,E% 21 HEROAE#Z 77T HEHOWT B W TS, bal I 707 ) 7/~
777 —Y KONGFAP [GHET A A h OIS EAITA BRI o T, —#KIZ, LPS I
Mg « AEREMT A dm i3, REBLHR O LPS (ZIRCIBIRICAT L2 2 &, W ONS, fEgRF o
LPS IR I I RHAD G R A IE ML S & 5 2 & C, RHME L IR O 7 CRIEMIRIET A NI A
VOB EEESE D Z ENM LN TV S [Firmal etal., 2021], £ 72, RHEH kD IL-6 135
S QMRS DR O R BT 528 % KAF 9 RTREME D3RI 4TV % [Mouihate, 2016], 3Tk I, g
AN S IE A 2 2 T T R R B I 1 DTEMH 7 v 77 ) 7 OFFEICE L CTIIF &
L7eT7 =2 P E I TEY, ZIUXLPS OG5 HE - FHECHER G EOEWVICER L T\ D
EEBEZ NS, BlAIX, mHE LPS OKERE G (500 ngkg 4Lk 14 H B B4R 20 H H £
THaH T4BIE TR LY, REMWOMmRICENT, A% 60 HENPLA% 9T HEE TR
HICE -T2 7 a7 U 7 OEMAL) G E S 172 [Graciarena et al., 2010], —J7, & & LPS @
HA$25- (100 pg/kg 2 4B 15 H BIZIEREN S G CTUE, WS OMRSs E T sl S vz, A%
70 H B OWRE ORI NT, 787 U 7 OB PIBREIZZLITA Lo T
[Mouihate, 2016], Z4L 5 DD VEEMW OFRRIIE RS OFEEE K OSBRI T MIA O
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RSN RIE L CW D A[REME N H U, REBRTH W= LPS #% 512 L 5 MIA 1%, E#% 0 REW o

R MR IIER S EFE L RN 2 EDVRS Tz, AERRD AGIQ &K GITXREWICKIT %

RIE/NT A =R BLE R E oz, HB1IETHLMNI LI X DI, LPSEGHING D

AGIQ # 513 LPS IC X A MR IE A RN BN E L2 2 &b, KERICK T H AGIQ D#

54, MIA OMfICAZ TH -T2 LB A BILD,

AREBROE% 21 H H OWEH I\ T, LPS BIMEE T SGZ @ TBR2 BE14EAAE (type-2b %I

EGHI) & PCNA MM HasE MR ORI L7223, fih o BERLAIIA 2~ — 7 — Bt D %k

WCEITA BN o T, T, WEHIREITIX TBR2 2 =— R 95 Eomes ) N Pcna D¥RE-FE

WL~V Uie, LTes o C, I AR e im PRI, AR ATk e o0 He T 1 2 7 L

type-2b FHFRRTBHIN OB 2 b S5 2 LIS X0, Vg ERRL IR A 2 31T 2 v T RiTSIEGH

ZRER & LT A E N E LT b DB b, —75, % 77 A HIZRB W T, LPS #

JREET SGZ D type 1 #REEAHIAY (iR 7Y 7R ~— 4 — T 5 GFAP OFGVERAN, K Y

type-1 #P#%EEFIAE, type-2a, type-2b MR RTERMIIL D~ — 1 — T 5 SOX2 D Ro AR £ A3 I

U7, WS BIRENZ 31T 58 AR FIBUFAT OFE R, type-1 FHRERAIAE & type-2a P8 AT BIKHE A

IZ38 8175 Nes [Kronenberg et al., 2003] & Sox2 DHREFEY) L~ L3 Lz, Z OFFRTIX

BEFLEE & Hoi U CHIEIE M IRV S DO D, SGZ D PCNA [ Al ARARAE 61 23 7 D 4077

TBR2 Bl DELS° Eomes DERBFEY) L~ )V ZZEALD A BN Lo b, AARHHIZ 1308

FRERRIAR D B C AL & BFE AN S 2, type-1 FERERHIIN & type-2a #E FIT B A AL D Ze A3 Ji

15 Z LIS EY, TR R R DI L B AR & L7 AR E N E LT b0 L5
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X BTz, MA CTHERHIREICIL, Ak 2% O RBIERIHIIL ~ — 51— T 5 Dpysi3 (Tucd)

DEEGREW L LI L, 17 U < RBBRRHIIA~ — 0 —Cdb B Tubb3 DEETHERI L ~L b

LPS HMEE TR/ 2 7s L=, —J7, TUBB3 B DS I ZE NI B2 Do T2 2 &b,

A% 77 B H LA ISR RGERLHIAE DO E AN 2 ATREMEDS R S 4172,

£ 21 A B OUFEEHIRENZ BT, LPS HLHEE T Chek] DERGREY) LU DSEIN L 7=,

Chekl 13tV > « AL A =2FF—ETh D check point kinase 1 (CHK1) Z =— K L, CHKI

TBEFEEA b VA ROMIE T = v 7 WA b EHIET 5 2 LT, #814 DNA 2 F 4 2

FaNFRDHA~BATT H 2 & & E, DNAEE %3 5 [McNeely et al., 2013], L7235 T

i 2B B 5 2 T A L B L R D pehie RTBIH A 0  JE B 4 1k 2 5 | &l 3 RTREME D B Y, T

[ LA e HEAE D 4N 22 AT L7 type-2b AR ETERHRE DI B L T2 ATREME D R S

776

A% 21 AR &A% 77 B HOWEEIREIFIZIB T, LPS EAEE T GAD67 Bt M i = = —

B DDA LT, BRI 1 2 ZEE 2R MGV EY E T 5 GABA I, FRipEAITER

AURR DA, PRRRATESHIIL OB B & b, B = o —a O T T RRE 7 E R R AR D

S K EAREEPEA I D EEARE A 5 TV [Geetal, 2006, ZOZ & kY, LPSIC L

% GAD6OT BtENE = 2 — 1 > OE DD & AR AR E L ORI N /RIB X 7=, GAD67 5

NHE=2—1 IOV T, AGIQ H5-RETIZAER% 21 H BIZIZ LPS #f & bl L CEITA L

Nehol=b oo, A% 77 H B TIX LPS IZ X 5 GAD67 BN = = — 1 o/ M ElE

L, RITPREEL~ULLL BIZBIN L=, 2D Z &1, AGIQ DR £ TofkEr 72 5-23, bk,
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TER &\ 9 X0 13RI IR L, GAD67 2 L 7=t B E O HRIEA 2 1E9 5 = &
ZRIE LTV D,

A% 21 B H OBCREIFIC I8N T, LPS HUMHEE T SST Bt M E= = — 1 LR DM 1) 73 2
bz, —J7, AGIQ #5012 X 0 HIR[ENZ BT 5 Sst DERGPEY L~V L, SST Btk
fE= 2 —u CROEIEMEM A vz, SST it rfE = = — 1 213 GCL ORI AR 2 54T
L [Groisman etal.,2020], 7 RYU REHED /) v 7T U HDHWNE /) v 7 A4~ ATEHEIR
FC31F 2 SSTHMEMTE= 2 — 1 L OE & L < 584 L2 BERa O BUC EOMBEN H 5 Z
EMHE STV [Lietal., 2009], L7=H - T, REBRIZK T2 LPS (2 XL 5 SST BtEI1E
= a2 — 1 VORI A OMBHNICEE LTV D B2 B, AGIQ #5125 0 SST B
EIAE= = — 1 OEMDHERF SRR, LPS 12 X AR A0 Mf s bRE I b O
EEZ L, A% 77 B HOWIRIENZIU T, LPS BUMEE T Sst OERGEEY) L~V 3 L,
Bdnf & Ntrk2 /0 L7z, BdnflZBDNF =2 — N L, ZOXEEREBIEFTHD Nork2 13 k=
NIF TV X —E B(TrkB) # =2 — R LTW5, WS EIRENZ IV T BDNF [T
FERIHERE CA B S 4, TrkB 2 AR EOIEMAL Z I L TR M E= 2 — 1 VORI AL 5 2
T, SGZ OAREFTEEAMIL D531k & A 2R3 % [Waterhouse et al., 2012], F 72, SST DIEHL
I% BDNF-TtkB o 7' Uik & — #4252 & 23 5TV 5 [Murueta-Goyena et al., 2020],
L723> T, A% 77 A BIZE T % LPS I K DA ERETE & Sse DFE B 1213 BDNF-TrkB

TNV REE LTt DEEZ LT, AGIQ $5-1% LPS IZ X 2R DO A e
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Z i dE L7228, Sst, Bdnf o ON Ntrk2 DERBFEY) L~UL1% LPS BUMBE &l L CHERZEIT A D
T, 2D ORI AR E ORI 1T F 5 LR W AT REMED VRIZ S L7,

A1 21 H B O ERENZ I T, LPS HUMEE T FOS B BERIHINE O Es s L, thtkla]
D Fos DYRFREW) L~V b8 LTz, FOS TS BRI D o 7 2 FTMEIC B 5 5 e )
HIBIE 1 Th D Z & 25 [Guzowski, 2002], i3 A S TEEA I ZBEFLRF IR RS PRI 0 =5
TR AT 2 b D EEZ DT, A% 77 B B OWRE#EIRENZ VT, LPS BT
Fos, ERK2 % 21— N9 % Mapkl, ERK1 % 22— 9% Mapk3 DEREFEY) L~V 3D L7223,
FOS [5G REhnf e & OF p-ERK 1/2 B RRRHINE OEUZ AT 22 Do 7o, T D Ol R I T HEkL
HRLE 7= Y @D FOS, ERK1, ERK2 DFEH L ~LBME T LTWA Z & 2RI LT\ 5, ERKI1/2
IZRAMERIPRI IR L TRz Y U Iefb L IR b S 4v, Fos DHRE Z{Ei#7" % [Thiel and
Roéssler, 2018], L7=M3-> T, 4% 77 H BIZEBT D Fos, Mapk3, Mapkl OERBFEY) L~V D
DI, A% 21 B B2 SR L CHEERIAIIRD > 7 ARSI STV A Z L 2R LT
Wb, B2, A% 77 H B OHIRETTIE LPS BAREE T Grin2a O Grin2b DERG-FEW) L
JLNEA LTz, Grin2a IE N-methyl-D-aspartate (NMDA) Z & AY 7 2=y h2A 23— F
L. Grin2b I NMDA ZHFAEY 7 2= h2B%Z 23— FLTW\5, NMDA ZZEERITIKD T
T AEHBICEEE TH D, NMDA SRR Z I Lic v 7 Atk Ca? O EF I3 MR D /1, v
T T AWK, > F 7 ARV O R WIR) 72 K, sRERE O FIZEES- L TV % [Lau et al.,
2009], L7235 C, AN I 1T B #RIEIC o o F 7 A ml M B E B AR 1 O BUK T IX
NMDA % F AR 1 ORBUK T & BE LTV 2 ATREME VR S vz, AGIQ #5112 LV A%
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21 H HIZHBWT LPSIZ & - THA U7z FOS [BtERERI s o IckZzE L, A% 77 H BIZE

WT S ERIREI D Fos DFEBUE T 23118 L, Mapk3 DI N7 2 ATV (2 BEE4 5 e #)

HERTTh D Adre DFREBUZ DWW T HEIER W LITEIMEM A A BTz, 2105 Of5RITAE

WRFEZ > b~ LPS BEEERTH O AGIQ Z kit 592 Z & T, > F 7 A m¥EME DIl 23 B

HMETICHEEINDZ LETRTHDOTHoIZ,

FRABHID A —7 0 7 ¢ —)L REBRIZISW T, LPS HUMBE TR EhEERE, B BN, %

AL, 1 [ OB EIEREE, 1 [ OBBIRERH 258D L7223, o0 T ORS00 Ak oo i

FERIIEET, ZORERD SRR AR IECIE, BRI RN ZEATED & HE D 72 B

AHET LI ENRIRINT, O OIRITEE 2BV < OO INEBICE Y 52, )T

A FEIPEDIALDS 5 DIFDIIE « HERICEE BRI 2RI 2 L BAHE STV D [Blugeot

etal, 2011], K9 DIFET /MITH B D MM 2 TENZE L [Ménard et al., 2016] IZHR D L

BOED E 17 EIEEZRVOD, AR T H BT E B MG G A e TP L 23 B A 2

D OMATEN Z R ATREME 2 RIR T 5 b O TH U, BN TR AR TE & 0 A A

PEDONH] & DBEN /R STz, £72, AGIQ & HZ LV | LPSIZ L 2HMFATEN ST A —& D

PAIT S E 7 LB 278 L7228, U3 LPS I & AR EahE A fEE & > 7 2 af ¥

PEINHI 22 B DIEE 2 KR LI R TH D LB R b,

B D SCHRAD R S T 3R 12 38\ T, LPS HhE TR LRSIt 7 U —o v

TERNED L, BRREEERITO IRBO T ) =V FRPEIN LT, £z, iR 0%

N
o

b=}

GIT CTRER S LN, HERITICOWT, EERITO 7 U — 2 0 VR TIEHUL LT
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K7V =V TREFBH LI ZA, LPS BETII A TORMRLIEHERITTHY 7 U —o v

TP LTz, ZORRIE, A GEE AL BRSNS R RE iR O SRR R | PR 2 i

I

L UBOHEFEHRRIZOGEEL G2 L E2R LTV D, EIIRENIFLREOERS &

HEICEE 22 AE 4 $.7= 973 [Baldi and Bucherelli, 2015], FERIAIE DRESCT A Lo v v 7T

SCARIRYG ST OFRBE SRR 2 HE T 5 2 & A 41TV 5 [Huckleberry et al.,

2018], £ 7=, #FFE D NMDA 3 254K} O BDNF/TtkB 3 7" L O &2 Grde s F 7 A D

AREN X SCARBYZL LB DRI 4Z8 T & 5 [Andero et al., 2012; Gao et al., 2010], L7=723-> T

AREBRIZI T D Ha A R S PEALIC & 2 R AR O SCIRAZLIG R ISR - TH IR DREE L,

i 5 O A 252 BDNF/TrkB < 7 F /L O], NMDA 2 SR DR 2 5 o F 7 2 7]

VEDINH & DRIRBIFRA TR STz, AGIQ #5513, LPS (2 L % ZUfi it B 51T & i &

ITICHA DN B LA UGE L7223, 20X LPS 12 K 2 B e AR R & o 7" X AT s P 4l

MHDOEEENMLIEERTHD EEZONT,
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/N

ARFETIE, LPS 3538 MIA 7 /L& W C, BB AR & 2 MRS A i A= e 55 DR Y

PER O SCARFLIRIE RIS G- 2 5 50 L O TE = > RARA > b~DBIC SV THE LT,

72, PFFITT 5 MIAIC X DHRRERIE & BR(EA b L A D8 %Z, AGIQ & W THES L7z,

fRHT ORGSR, oA S0 T MEA VI TR AN 23 AT MR LS v S5 AR R A= P & i A JEOR L

RIS % T 7 A AT EEVE O W 2 58 U 7o, ARl A e s | 3o A i o o S TR A

RER)E LT, MRS AERE b o A R[N O R B, MIA IZ X0 IBAES O

E 7R ENLEINTZZ EICERT A LD EEZEZ BN, ZD A=A L L LT GABA 1

HHWI T INVE I FREEME DR EWE S 7 L OE & BDNF/TrkB S 27 ) /L D #i|

DGR EEDIVIZ, £, BAMGEE AT R SOIRR 2 e i O 1R & T Rl fE O

PRty L IEENMGI 25582 2 LA HNT e o 7o, ARATENIEE (IS B[R] O R R AR K

OHiE=a2—n Oy F 7T AMBEERMH SN Z ERERTHD L E b,

AGIQ ¥ 52 &V LPS FREMEDO MR R E-CHRATEI~ O BITIT & A ENSEE S NI,

U, AGIQ HUERAL. « HIARIEMERIZ X » MIA Z40# L, A5 O I ERE E 2k 5 T 1%

BERE LD ThHDEEZ BN, £7-, LPS I XV Bl b vz GAD67 M 1E

=2 — 0 DA DN T, AGIQ DA TOZEMELL EDO¥NZ R LT Z &b, AGIQ

ISHLIIEMEI 720 TIE 72 <, BRI E TOMKRERY 22 MR EE 1 & 0 RS ORAEZN IR 22 S84 L 72 W REME

WD &R S T,

78



HIE

R B2 L3 A R EEMES b e O SR EIREIDA Y 7 Fa ¥4 b kit

T AEEDE L a-glycosyl isoquercitrin (2 X 2 EREEH
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B
ol

ZFV A7 FaHA k (OL) &, MOk 126 U CREFIER 2 5 5 st L 72/l T b
%o MAMICHRESRDRE Th 5 S OIERINER O A Y 27 Fe ¥ Sk
(OPC) NFEAET 5, AR, 250D OPCIIMND FVE & K FVEFEIKIC A /94 L, AEJEZE U
T H CHHHRE ) 21+ % [Bergles and Richardson, 2015], OPC i, H CEH#4 % OPC £ [H 72
TR, ma—m v, SEE I, IR SR & b EME TR Ry P =7 2L TR,
Fli 2 DIRHE, FRICRIECIRE A b U AEE OB EHERFER & 720 15 5 [Akay et al., 2021],
OPC D Jfaggii% ASD SCHE G RAIE 7 & ORISR E DFIRED LRICHORNRY, 2 b D

Rl E T A ERE % B & 35 [Galvez-Contreras et al., 2020; Kolomeets, 2017],

+EF%

51 T HIRAT2 K5 ISR OBREICITAR HH L= 2 — 1 kSR AR S
Z ZTCHEDH SN A= 2 — v VIFEEFOMRREIK IR A S, FE L RUE, FETE AW
2B TEIZ 4 5 [Cope and Gould, 2019],  BIRIEIOFREET A2 = » 13, #fH L OFRE O 7=
DI HIRIBIPIER F 72135 & DOFf 2 DIRARZEWE DA 52T %, B, #REl DM
IR D 5346 & MERF 2 B U9~ 5 GABA YT 7E = = — 1 U 23F4E L [Song et
al., 2012], GABA MEST{E= = — 1 T ABERRBRMEZ ST L T 7T nEETT 9, LIhio

T MEBICH 1 B OPC DA LBEE B ORERTE R TR L | A 52 5 TTREMEDS B0,

W52 31T DAt & 580 - FRIEREDE & OBE ) A 41TV 5 [Dutta et al., 2013],
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REAR R OV A R D S e TEMEAL I T APRER O IEH 72 38 s 2 8L S8, iR £ TRICH

720 8B ] L, ASD oM & JFRIE 72 & ORISR E A 4 U S+ % [Bokobza et al., 2019;

Han et al., 2021; Scott et al., 2021], F7=,7 v MK 2R TO LPS BRERIL, BN O EiE

PEALICEER U THEMITERL & fE L, OPC DRREN « 3Ll 23 Z OBEMTERE S O — K TH %

Z E DA STV A [Wischhof et al, 2015; Xie et al, 2016],

1 RO 2 T T, LPS I & 28 E R S i vk & ip A se ieid PR 78, il LT3

ARAGZ R O BARMRE A FEE 5 2 L 2 W LT L, — 75, Mo TEIRE S & S eheT

FEREFICOWTIIRRLEELGR 52 LEPLMNI LT, T7200, #fATEIREFIZE L

T, A E R E R, PR R ORI B VW Tala = —v g VIEF 2 E

U, B E AL IR IS B W TR ZEATE 2 R D 2 WIS 2 558 LTz, £7, i

FErhRe s AR PR B Ui, A e s e YA L R i e SR il D 1% HH B Pl 22 EATAER & L,

i A2 300 S v A RN SR i D Hh T RITBMIE 22 EITARRY & LT b T THE O fhiee T

AREEEZHE L, PTRAFEE TIRLEL ISR TH 57 7Y v a2 T v MO EgR

B9 oL, R OMmHBMEHT ENEEIND T L2 RHLTEY, 2k, 77U Y o hs

PR E = F OFENETD 2 AEWE N 2 il E 9 2 ARt 2 & LI RAE T

HOEEEL TS [Abeetal, 2016], TS DFER NS, 1 EEH 2EREIZBIT D, #HAERY

& MR A D FLIR AT K 2 S AhiR o A B AR A TBI PR T 1 O 2 B 70 D 50T, A5 ey

W LPS &#% /S OPC/OL D/ b-Cili#h, BE¥ETE I 2 2 B A KT+ Z L 2B LT\ 5

ATREMED D D
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L7273 5 TARFETIL, OPC/OL D43 b & BT ESAZ Y T T, B 1 mEF 2 HDOERY 7
W FWT, FZEM O 5 LPSEFE DX A I 2 7 TORBOE N Z it U, M A
RATENEG LA ) I Fad 4 Mk ENE - oM oBEMEIC O TER L, £72, LPS
WREE I K D APIRARIE & FR{L A N LA MY, OPC/OL D4 b & sl B & E & RTe 30 L 9

IZOWTH, JL bW E Th 5 AGIQ I L D BRI R A H D Z & THRET LT,
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R OV 5Tk

KRBT DM BN OTIEITHE | EEH 2 RICHEST D, 77005 2 >OEWEER, #itl

W E T L R (38R 1) & aE e L 528k (38R 2) & 32t L 72 (Fig. 3-1),

WEBRME KR VB

7z ) — U X 0L U2 KGR 055:B5 (38R 1), O11:B4 (8 2) H3kD LPS (EC

No0.297-473-0; #liE£: 97%) 1% Sigma-Aldrich Co. LLC. (St. Louis, MO, USA) S HEA L7=, AGIQ

(FEEE: > 97%) 1T =R 7 « =7 « TARASHE (KR, BA) bRt shni, ZRMERG

F M Sle:SD 7 v b &R 1 HH CHATZ AT Lo —RSHE: (R, BA) KVIEA L, 4T

W7 > N & ANRfRED &34 21 B B £ T, IR 23£2°C, FARHREE 554 15%, BRI S 12 RFfH]

DRSS A 7 VT, R U B —Rxp— bl — D RS 2 A, EBIEE L=, AGIQ #&5-

Bits £ TITAEIR 7 v MO RIERERTEE (CRF-1; A4 U = o 2 VEERE T34, MO, BHA) %

HHICEIR S, A U CKEKE B HRICER S,

EBRT VA

S|

FB1EOERT VA IZHEL B,

THEBR I, EIE 10 H HOEIRT ~ b %, 1 #1580 4 B (FFREE, LPS ERAE, LPS + 0.25%
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AGIQ #¥, LPS + 0.5% AGIQ #f) IZHEAEZAIZHEI 0 Y4 Tre, 7ods, REBRCIX, xFHREE, LPS HAMHEE

(N-LPS HAHEE) , LPS + 0.5% AGIQ #f (N-LPS + AGIQ ) (2> CHMMT 2 2k L 7=, N-LPS +

AGIQ FEIZIE AGIQ 0.5% (w/w) ZIRA LICHARIREEHEREL 2 000k 18 H Bk G- L, 43

21 H H % THERRIIC REENM IR G- LTz, S OI24% 21 B H BEALR) 22b4% 77 HH %

TOREIZ G [FHETRAR S Lz, AGIQ O HEIZBAIAN G K E T 0.5% (wiw) D

B CHERERYICIRER 95 2 & TR ST T RBR OB RLIR O EFAE MetE S D 2 & 2R

L 7= FT Bk 9E 8 D JeA TR ST I 6D & P € L 7= [Masuuchi et al., 2020; Okada et al., 2019], 1% 2

FHZ R B 2 AR 24 TIRIK L, S R 5~8 IR IEIREM A2 EI 0 4Tz, £, EWdH

D WREW S Z 8 VLIZHi 2 5 7o, HEW BNV RS & 51 8 BT 7 72 W B 1 R B 21 D

M Tlz, 1% 3 HHIZ LPS & 5HITIE LPS % 1 mg/kg (AHE CHEMENE G- L, xFREFIZIT AR

BHOKZ RN G- Uiz, LPS ORGHIEIXI 7 v 7 U 7 Om 22 iEMEAL, HEES O &

HE, MRATEN M2 =2 X 2 =7 — 3 g URERERR T M OB RE R D FF %8 2R L 72 JetThlt

[ZEDERIE LT [Pang et al, 2016], HEREMWIOERELZAE% 21 HEETIX3~4 HI EIZ

HIE L, 5% 21 A BRI OA% 77 B B £ T30 118, (KH, BifE, fkexllE L, &

% 6 H B b 2RO O 72 b, 25 HE 10 PEOTEVE BN (REEh 1ILIC S & 11IE) 2 CO»/0,

RLiE T CREREIAREIETIC K 0 LB S8, BHEF T EMA BRI L7c, S HICAZI—

AR 5 BEEEEH, 100% =& /) —/LCE# LT-, 4% 21 B BICGEEER2A T o 72

W, KB 10~12 VEORER B (RFEW) 1 TEICH>X 1 L) 1290 T, CO/0, LB T T 4% (wiv)

paraformaldehyde (PFA)/0.1M VU > BEFEREE (pH 7.4) % A\ CREDEDEE & (F3# 10mL/min) %,

&4



AT T EMABIL LT, F£72, mRNA RBUENT O 72 O & 8E 6~ 12 ICOKE B (R8N 1 L

2D & 118) % CO/O, AE T CERENIREINTIC & 0 i 222858 S, iz PRl L, HE&HEH

A B T1— iR O CERME ETECHE > CTHEE L7 [Akane et al., 2013], A% 77 B HIZ, k{k

W OITERER 2 320 L TV R WAARE 10 TEOREREIIZ DWW T, CO/0, LE T T 4% (W/v)

PFA/0.1M U FRRRFETHK (pH 7.4) % AV CREDEE E (JiE 35mL/min) 1%, SH25H 2 & A £

L, et b2 (IS L7z, mRNA I D720, A% 21 H B & FEROITIETH

6~ 10 VLD HEVLENY) 22 22 H85E S, & BRIR L 72,

P74 NERTIE, B O LPS & AGIQ 0571 ha VI EEREFEKETHY, 1

BE3VCOMIRT v b2 L7c, At% 2 B BIC IR 2 BEAE2 (K L, S REEMIC 4~6 T

DIEREW ZEIY 4Tz, £/, MEEWEZ L L, BEWMH T O REWME L ERE 10 LI

Wiz 7o, A% 6 H HIC OL F/EICEET 2 mRNA FEHMT D72, K1 7 IEOREE % CO2/0,

L& T CHEERREIIRGIET I 0 Mo 22 5856 S &, i L 7ol 2 B O SRS ETE T A X 71—

R A T CEE LT,

FEBEL YT T A4 NERE I TOREMW) & RAMEREMMITA% 21 H BIZ COJ/0, 4L

BT CIEHREARGIETIC & 0 222858 S H 7z,

F2HEOERT VA YL B,

FHEBRTIIREE AT ~ N %, 1 RE 16~17 PEd 3 B (RHFREE, B-LPS HAEE, E-LPS + AGIQ
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) ICHEVEL 2B £H) 72, LPS#5%E MIA £5 /L7 » R OYATHFSE [Cui et al., 2009] (2 3L X,

LPS Z 4R 15 H H X OMER 16 H B OREMIZ 100 pg/kg AR/, IEIEN& 534 5 Tl 5 &

Il L7zn e, 13 & A EDOREM TIRED RS STz, L7y o T, FEIEEN O/t R EmIZ

ASD KEATENIANIE BL L 72 Je4THIFE [Foley et al., 2015] 12553 &, AREBRCIX LPS #4H4R 15 H A &

TR 16 B H OREMIC 50 pg/kg RE/E], IERENE L Lo, AGIQ 521X AGIQ 0.5%

(Wiw) &G LT AR B R 2 0E0R 10 B BB 85 L, itk 21 B £ CREGRRIIC REEMIC

REG G- Uc, S HI24% 21 B E FERLR) 22641% 77 A H £ TOREMIZ G R & TR

BE5 L7z, AGIQ OH &M - BRI O pAI £ Comkingaz 2 L 0 FAE R LPS % 5.5

FEPEFRENIRT T DALFE PRI R Z2on L7258 | mORBRICESESRIE LT, Atk 4 H HIZLH)

Wy BEAVRZ (ZHIK L, A5 RV 2~ 8 IR D REIRENM) 251V 25 Tz, 7, BEMH 20 OH)

Wik A 8 VLI 2 % 123D, TE IR BN & 5t 8 IR 72 72 WG & ISR B 251 0 24 T, Tk

WEMWICHOWNWT, E% 21 BFEETIZ3I~5S AZEICRELHEL, A% 77 AR £ T3l 1 =,

RE, BEIE, BAEAZIE Lz, 4% 6 A BICHmEMEMIL I D=, KEE 10~13 )LD

KEWVREM (RFE 1 IECDE 1 IE) IZOWT, BHER ZEMER L, SHITAZT—

T 5 BRI EER, 100% =% /) — /)L CiEH# L7-, mRNA BT D=, K8 6~8 ILD R

W (REE) 1 ILICD & 1 I8 [IZOW T ASRIR L, BEEHIER A Z I — i 2 I T2

TEEIZHE- CTHEE LTz, 4% 21 H HICHREMEB LT O 7=, & RE 10~ 12 FEO 1 #hi

(EFEI) 1 PLIZ-D & 1IL) (22U T, CO/O2MLE T T 4% (w/v) paraformaldehyde (PFA)/0.1M U >

FetR i (pH 7.4) & AW CRODFEDR E & (Jitd 10 mL/min) 1%, BHZET Z & WA BB L 72,
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mRNA FEEBUEHT D72 D, K HE 6~9 ILOREVREY) (REEIM) 1 PLIZ-D X 1 L) & CO/0, 84L& T THE

RENRGIETIC &0 Bl 225858 S, A ERE L, EERER A 2 B — e AV TRlE EE

\ZHE> CHEE LTz, At 77 B B, BRI 0178 ER 2 Fhi L TV WAEE 10~12 PEDHENR

2T COYO, ALiE F T 4% (w/v) PEFA/O.IM U BERETERR (pH 7.4) % FVN TR E [

JE (& 35 mL/min) %, SHZEHE = & I 2 BRI LS e i L 22RO MEpT I 1 L7z, mRNA FEHR AT

DT, £1% 21 H H & REED T 1ETHEEE 7~10 IEOHER B 2 22355 S M A BRI L 72,

AW 1T 52T OEMFEERIT National Institutes of Health guide for the care and use of

laboratory animals (NIH Publications No. 8023, revised 1978) {ZHEV I fi X 4, B O % /)N

RICTD120ICH B HE R mEnTz, FRGIETHRE R TR ZRE B2 O/KR

B7-, KRB ZAZLLTIRT, FEBR 1O\, EFEER 3138, 5 71 hEER 31-64, EBR2

[ZOWTC, 56k R02-61, i 38k 31-76

FER 1 L ER 2 B DR EFRIRIT R 0T R b — U MR ORH

At 6 HBICERIR LTz A Z 70— EEMITIE FICEHFR ORI L, 100% =%/ —/L Tt

EE L7T-, A%21 HE &AE#%77 8 BICERIL 72 B EEMITE B ICIEE D D L, 4% PFA

TR C—WEE L7z, & HIZ, % 6 A BICHRI LTS AR Z ST L O ITHARX DAL

ECA4mm EORRENHA T A ZAZ2/ER LU, A% 21 HH 4% 77 H BIZERE L 724413 bregma

DI 2.2 mm ONFE T 3 mm EOFEREE A T A ZAZ{ERL LTz, % AT A AL 4CT Bt
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[FEE DO EEWE CHEER, BT 1 s a Ui -> TR 7 ¢ E L, 3 um RO EFY) 2 /ER
L7,

TR L AT I XA T IR T — IR BUE &2 VW TYiT o 72 (Table 3-1), 3725, OL Ralk
DFEEETdH 5 NG2 chondroitin sulfate proteoglycan (NG2), oligodendrocyte lineage transcription
factor 2 (OLIG2), 2',3'-cyclic nucleotide 3'-phosphodiesterase (CNPase) [Gravel et al. 1996; Sakry and
Trotter 2016; Sock and Wegner 20217; Al HEFHTE M D F51%E T d> 5 proliferating cell nuclear antigen
(PCNA); OPC D431k & pl i 5] 2 J: 724 KLOTHO [Chen et al. 2013], SafgiRik b FrYeta
IZ1% Avidin-Biotin Complex 5% HV 7z, WNEMEALAF U & —E DORIEIZIE 0.3% (v/v) i
FRL KK E Gde A 2 ) — VIR A FAVVERIRIC C 30 /0 /B L 7=, Table 3-112/R L7254 C—
REUEDHUFTITE L 24TV, O & —RPUiE A2 4°C T—BERIC S ¥, ¥ 7 Fmitix
Vectastain® Elite ABC kit (Vector Laboratories, Burlingame, CA, USA) % A \, 3,3"-
diaminobenzidine/H,O, TH o L, kbl iZ~~ XU U2 HW=, # 1 Lic>x 18]

% B HUR DR LR AT ISt L7z,

G KRR b G 5 BB oD TE BT

% 6 H B OMIEY > 7 oW T, FHURO B 2 Wl T v > L, WSRO 45
WO EFE CIER{E L7 (Fig. 1-2), A% 21 H B &4£E% 77 B B O 7 iz o0 G H
WRIEIFRI 5347 2 B FUR O BRI X T v > b U, W geR[E P o i fE T ER L L7z
(Fig. 1-2), B HURDBBYERIIRO I 7 > R BXS1HEBEE (4 V v S 2RS4, B0, BA) F
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TS 2 Bl b LTI L7e, MBI & tiRmIM o mff 3 BX51 BMEE T 7 & 2 VB

G H 245 L cellSens (version 1.9 ; AU > /32 kA 4h) 2 HWCTHIE L7,

BT R BART

A6 BH, A% 21 HH, A% 77 B H OB HCRE > 7B ST EY L~ & Y
TINHE A DERER Y A —Z BEEE G (RT-PCR) 2 HAWTHNT Lz, 4% 6 HED XA XD
— VEEMIZ DN T, AR ONE T 2 mm EOREREIE A T A 2 Z2AFH L, fL££ 1 mm O
oS F (HEREAL, IR, BA) 2 A0 GBI ZRIR Lo, A% 21 B EEW
%77 HB DA X B — 2 EEMIZ DU T, bregma D% 5 H 3.0 mm ONALE T 2 mm JE O R E
AT AAZMER L, BN F 2 TR ERERR 2 2R L 72, A BRiRIE Yo 7z Hn
T, RNeasy® Mini Kit (Qiagen, Hilden, Germany) & W\ CHLUETLO 7'\ h 2/LIZ L7235 T total
RNA ZHiH L7z, RUNT, 1 pg @ total RNA ¥ SuperScript® 111 Reverse Transcriptase (Thermo
Fisher Scientific) Z A\ T ¢cDNA Z&hk L7z, U 7 /L H A L RT-PCR DIERES T & £ EIs T
D7 T A ~—Hhs % Table 3-2 (TR LTz, RTOMBEIZTF DT T A ~—ESFE Primer
Express™ Software (Version 3.0; Thermo Fisher Scientific) % 7z ¥ Primer-BLAST (NCBI,
https://www.ncbi.nlm.nih.gov/tools/primer-blast/) Z H W TakEl L7z, Y 7 /% A A RT-PCR %
SYBR®Green PCR Master Mix (Thermo Fisher Scientific) 2 O* Step One Plus™ Real-time PCR
System (Thermo Fisher Scientific) Z W CHLEE LD 7 v h a/Liiig-> CTEE L7z, FEBETO
WRBEEY L ~)VITEROBETFO CrfEAXONREME= > Fr—/LTdH 5 hypoxanthine
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phosphoribosyltransferase 1 (HprtI) 72\ LI glyceraldehyde-3-phosphate dehydrogenase (Gapdh) ®

Crfiti % FIV T AACHEIZ £ 0 B L 7= [Livak and Schmittgen, 2001],

KR THHEAT

BfE 7 — 2 1T FHMEESD TR LT, FEBR 1 THRONIZT U 7V EIT D xHREE S N-LPS
HUMAER], N-LPS HMEE & N-LPS + AGIQ #EH D Lbig, Bk 2 TH O BT b %t
FRRE & B-LPS HUMBER, E-LPS HiMEE & E-LPS + AGIQ B[]0 it Tl Levene ORREIZ L Y
OB AT L7, OB O%E 1T Student D t-test &, R OY A 1L Aspin-Welch D ¢-
test & 2, 2 TOMENTIZ IBM SPSS Statistics ver. 25 (IBM Corporation, Armonk, NY, USA) %

HOTITW, 2N oA BEKEEIT P<0.05 & LT,
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e R

FEBR 112817 5 SRk L P AT
B E BRI REIMICR T 5 OL RitMiak % b

A% 6 B HIZEW T, OLIG2 Bt fiia %%, N-LPS BUAMEE CxIFRRE &tk L CHEICRD
L, N-LPS+AGIQ #fC E-LPS BMBEIZ il L CTHEIZHEI L 7= (Table 3-3), NG2 [ :Hfm o
X, R & N-LPS HUMEER], N-LPS HUHEE & N-LPS + AGIQ #H O W FhIZB W T H AR
TRFEN TR D o T2, CNPase [EMEMRIX, & ORF Tl SN o 72,

A% 21 H BIZHBW T, NG2 BEHERD & CNPase B/ D #5013, N-LPS BUMEE Txf R &
% L CH RIS Lz (Table 3-3), OLIG2 BAMEMAL & CNPase MEEMRD ORI, s FRHES N-
LPS BUMAER], N-LPS HHEE & N-LPS + AGIQ BEfl O W T HIZHB W T H A B R ZEILA L ALRD
27,

A% 77 B BIZRWT, CNPase #IEIE, N-LPS HARRE TXRRE & bl L CH B L 72
(Table3-3) , NG2 BPERMINE & OLIG2 BitEfiim %L, *FFRRE & N-LPS HARFER], N-LPS Hjl#E

& N-LPS + AGIQ #EHIOWTNICBW T H A ER AL BRI o7,

YRR E 7~ 13 B R EIPIIC 31T 5 KLOTHO Btk OL RibHIatk & 7V 7 /iAo iasEsE
EHEDOEA
A% 6 B BIZHEWT, KLOTHO FEEMA I S v7e v~ 72, PCNA B PERE5iHIIE O 450X
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S FRFE & N-LPS HUMBERT, N-LPS BUEE & N-LPS+ AGIQ M O W I B W T H A E R AT

F B VTR 7o 7= (Table3-3),

% 21 H BIZBWT, KLOTHO BEfin o %E, N-LPS Bl CxfRaRE & b L CTH B

b L, N-LPS + AGIQ ##C N-LPS HUH#E & bhiiz L CA BN L 72 (Fig. 3-2, Table 3-3), PCNA

Bo P B BRI A D E X, kFFRAE & N-LPS BUMAE, N-LPS HAMEE & N-LPS + AGIQ #EH DOV T4

ICBWTHOABERETALINRNS T,

£ 77 B BIZER W T, KLOTHO [HMEMIIE O%0E, N-LPS HUMEE CxfiRAE & b L THEIZ

HEN L 7= (Table 3-3), PCNA G AEAmARERIL, XFHRAE & N-LPS HUMAER], N-LPS HUMAE & N-

LPS + AGIQ B DWW NICB W T L A EREITA LN o T,

EBR 11281 58I T RBMFT

YR EIRENC IS8T 5 OL R E L FDREALE)

1% 6 H BIZIRWT, Cspgd & Pdgfra DEEGHEY) L~V 1, s REEE & N-LPS BUMEER, N-LPS

BMAEE & N-LPS + AGIQ B O WT IR W T H A B2 21X A b2 ho 7= (Table 3-4),

£ 21 HBITBWT, KI OEREHEY L~L1E, N-LPS HMEE Cxf BEE & et L TR BT

D L, N-LPS + AGIQ £ C N-LPS B, & bt U CHEIZEEN L 7= (Table 3-4), Cspg4 & Pdgfia

DG EEY) L~V L, <P HREE & N-LPS HHAER], N-LPS HAEE & N-LPS + AGIQ BEffi D W37

ICBWTHOABERETALNRPS T,

Atk 77 H BIZEWT, Cspgd, Pdgfira, KI DERBFEY) L ~)VIXXFHREE & N-LPS HMEER], N-
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LPS BUMAE & N-LPS + AGIQ FE O W NI B W T H A E 72 21T 4 B2 h - 7= (Table 3-4),

WRBHIRENC T 2 ¥ 7 PR EEERE T ORBES
A% 6 H HIZBNT, Bmpd DEREREW) L ~UL1E, N-LPS HARE TRIMRRE & Hhifs L CH B2

JNL 7= (Table 3-4), Hes5 D#nG-pEY) L~ X N-LPS BARE CxiRAE & bl L CHE A L,

Tef4 DERGPEY) L~V X N-LPS + AGIQ £ ¢ N-LPS HARE & b U CAHEICHIN L7=, Hdacl,
Hdac2, Notchl, Shh, Yyl DERFPEY) L~ LIk HREE & N-LPS HMFER], N-LPS HBUMEE & N-LPS
+ AGIQ B OWTIICB W T HABREZA LN T,

A1% 21 B BIZEWT, Bmpd, Tef4, Yyl OEEGHEY) L~V 13 N-LPS BUMBEE CTXfRREE & i L
THEIZHEA L, Notchl DERGPEY L ~11E N-LPS + AGIQ Ff T N-LPS BMEE & il L CTH
B L7z (Table 3-4), Hdacl, Hdac2, Hes5, Shh DEREPEY) L~ LIk BEE & N-LPS Bl
FEM, N-LPS BUMEE & N-LPS + AGIQ IO W T HIZEB W T b A EREIIA DR o T,

A% 77 H BIZEB\WNT, Bmp4, Hdacl, Hdac2, Hes5, Notchl, Shh, Tef4, Yyl OEREFEY) L~

S FRFE & N-LPS HMBERT, N-LPS BUEE & N-LPS+ AGIQ B O W I B W T H A E R

F 537273 72 (Table 3-4),

EEIIRENCRIT 5 I ) VIEREEEBG T ORRLE)
A% 21 HE EE% 77 HEIZEBWT, Cnp, Klk6, Mag, Mbp, Plpl, Rtnd, Ugt8 K (X Cnp D¥RE.
PEM) L ~L I3 R EE & N-LPS FUMEER, N-LPS Hl#E & N-LPS + AGIQ #EI DWW iz BT
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HH B IREILH B AL DN T2 (Table 3-4),

KB 2 12B T DR LRI

VEEARE 72 13 EEIREIFIC 1T 5 OL Rt/ 024,

A% 6 B BIZHBWT, NG2 Bl o%0, E-LPS BMEE TxI AL L il L THEICHD L,

E-LPS + AGIQ B T E-LPS HUMEE & thi U CHEICHEIN L 7= (Fig. 3-4, Table 3-5), OLIG2 51

RO E, SHREREE & E-LPS HAMEER, E-LPS HUMEE L E-LPS + AGIQ Bl DO W iz BT

bABRETIA NIRRT,

A% 21 B EIZBWT, NG2 B HEMI%0T E-LPS BB CXRERE L it L CHEICHAD L,

E-LPS + AGIQ B T E-LPS HUMEE & thig U CHEISHEIN L 72 (Fig. 3-4, Table 3-5), OLIG2 51

FHRE DAL B-LPS BMEE CTxIRAE & bhile L CHEIZHEI L, E-LPS + AGIQ #% T E-LPS HHAE

L U CTAH B L7z, CNPase BRIl 0L, X FREE & E-LPS HUMAER], E-LPS HLMAE

& E-LPS + AGIQ #HEHIOWTNIZTB W T A ERZET A DR Tz,

1% 77 H BIZEWT, NG2 BEMERIE, OLIG2 BM:fila, CNPase B EMila O£ X, < HREE & E-

LPS EMBER], E-LPS EAE & E-LPS + AGIQ BEREIO W T IICEB W T LA EREITA LN )N

272,

MR E 721X B R EIFRI1C 3617 2 KLOTHO [tk OL RakMifasi & 77V 7 Ml D ik 5E

EEDOZEAR
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1% 6 HHIZEWT, KLOTHO BEMfa i If H S v7e v > 7o, PCNA G HEFE AR O i X

SFPRFE & E-LPS HUMAER, E-LPS HUMAE & E-LPS + AGIQ Bl O W I B W T H AR R

F 5727 7= (Fig. 3-5, Table3-5) .

At 21 BH &A% 77 A BIZEBW T, KLOTHO Bfila & PCNA Boy B S A0 i o> % 1 35 R

T L N-LPS HUMAER], N-LPS HUMEE & N-LPS+AGIQ B O W HICB W T H A RERZEILA D

727> 7= (Table 3-5),

B 2 2B 5B In TR

B HEIRENZRBIT 5 OL RLEEREFDOEH)

1% 6 HBIZEWT, Cspgd & Pdgfra DERFFEY) L~)LIE, E-LPS BUMBE TxfRAE & i L

THEIZHEA L, Cspgd DERGEY L ~L1E, E-LPS + AGIQ £ C E-LPS HMEE L L L CAE

(ZHEAN L 7= (Table 3-6),

A% 21 B H &A% 77 B BIZBW T, Cspgd, Pdgfra, KI DEREPEY) L ~)L1E, X HEEE & E-LPS

BASREERS, E-LPS HUMAE & E-LPS + AGIQ A OV T I B W T H A B RAEIIA LN o Tz

(Table 3-6) ,

VEEBRENCIIT B ¥ 7 F AR ZEEBE T ORBREE

A% 6 HBIZHWT, Hesd & Tefd DEREHEY) L ~UL1E, E-LPS HUMBE CxIIREE & i L CF

EITHIIN L, HesS DESGREW L ~ULE, E-LPS + AGIQ #£ T E-LPS BB & Feils U CTHEITH
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b L7z (Table 3-6), Notchl DEREFEY) L)L, E-LPS + AGIQ £ C E-LPS HUMAE & il LT

AEIZEAD LT,

A% 21 HH &A% 77 HHIZEBWTC, Bmp4, Hdacl, Hdac2, HesS5, Notchl, Shh, Tef4, Yyl D#RE.

FEW) LU, REFREE & E-LPS HUMBER], E-LPS HMAE & E-LPS + AGIQ #ERI O Wiz

THHAEREITAR BRI (Table 3-6),

EERERENZBIT S I Y U IBREEREFORELS)

A% 21 HE EE% 77 HBIZEBWT, Cnp, KIk6, Mag, Mbp, Plpl, Rtn4, Ugt8 F: (X Cnp DERE.

FEM) LU, REIRFE & E-LPS HUMBER, E-LPS HMAE & E-LPS + AGIQ FERI O Wiz

THHEREILARBIIR) > T2 (Table 3-6),
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E5

HARY LPS BREIC L AE(L

1% 6 H B OWEEERIREIF I BT, N-LPS HlAE T OLIG2 (et fiin oo L=, OL

DGR Th 5 OLIG2 IX, 22T D OL FKilf, 372405 OPC, #if OL, AL OL, A OL 125

B4°% [Kuhn et al., 2019], NG2 51 OPC DEUZZALIT A B 7R o722 &b, FrAERB O

LPS # 54 BHIIZ, OPC D OL ~D /bR PLE S 7= TREMERN/RIZ S L7, 88 1 O EBR TR

AR LPS BRER Y, A% 6 H HOWRRICBWTT A ha¥A ~O¥EINE & TR RIEA 5

L, 7AYo bOBEINIA% 21 BB TR T 228, A% 77 B BICIIRIESSAHEE

THZEEHFHALMNT LIz, —#%IZ, NG2 Bt OPC X RIERFIC UG ET A b ¥4 Mo b4

HZEDHBILTEY, Bmpd |22 — REIND OPCHOB o SNAH B S > 737 & 4 (BMP4)

23, OPC @ OL ~DopfbaMfil L, 7 A ¥ A b~ baRET D Z LNmbNTND

[Akay et al., 2021; Xu et al., 2020], AZEBERIZIT, N-LPS EIEE DA% 6 H H OIS T Bmp4

DERBEFEW) LU L, A% 21 HEH OB TR Lz Z &b, FrARY LPS IRERIZ X

HARRIEIZ L 0, IREES BRI BMP4 2 L C OPC D7 A ha A s ~DSEIMERE S U

ToAIREMEDS R ST,

1% 21 H B OWFEE SR EIFT 350 C, N-LPS HMEE C NG2 g O Fons i Uiz, 528

REAET Y PO LPSIEFRICE Y I 707 U 7K D IL-1p O MM E U, Z s M= )4

FHEREIZHIT D NG2 Gtk OPC i S8 % L s STV 5 [Xie et al., 2016], 25 1 FEDHE

97



BRIZEBWTC, AR O LPS BRFRIC L W A% 6 H B OUEFE T 111b DERE-FEY) L ~ L2384

HZERRHLTEY, LPS #5654 B0 IL-1p O A £E ) #RAAENE% 21 H H D NG2

B51tE OPC DD 2 #5385 L 72 rIREMED R S Tz,

N-LPS HUSHHE DS K EIM T3 CNPase (M ORI LT, Bt OL IZFEH T 5

CNPase I FLEOFRMRERICK O ELGFET DX XV EDO—DTH Y, B RIC EHE

TH % [Myllykoski et al., 2016], = D A1, A= VLI O Ga ik AL DS FEFLIRF ISR A OL 72>

SRV OL ~DOM b Z2IHI+A Z L 2R L TW\W5, A% 21 H HOERFEIMIZIBVT N-LPS

HUHAE T KLOTHO BAPERI O3 kb L, #iRkAl o> KT K OY Yyl ORRGREY) L~V 33D L

77o BiEALEZ /%7 TH 5D KLOTHO 1% OPC & OL O A{EET 5 Z L b THY,

KLOTHO / v 7 7 v b~ AlX OL O LV, RO L FESE 2 779 [Chen et al.,

X

2013], Yyl 23=— K9 % Yin Yang 1 (YY) (% OPC O3k Hili7 2 EE ARG R - TH Y,

YY1 ORI 57EH% D OL Oz RE L, Bk EE 2 72 59 [He et al., 2007], L7272

-, KLOTHO X' YY1 OFEELAZ L 0 BEFLEF O R OL 7> 5 Al OL ~D 4 b 23 #Hil] <

nizeEZEx b0z, —J7, #ikEIFICE1T 5 CNPase Gt #lfn & KLOTHO Bytfila o %ii A=

#% 77 A BIZEEIML TR Y, flE#h OL ~D/3{bFEE X KLOTHO O R B4/ L T B AR D[RE %

TTEEZLN,

MBS TEMEALIC K DAL

£ 6 H B O s IR [FIFTIZ 3T, NG2 Bt OPC D4 & OPC D~ —J1—53FT&H 5 NG2
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% a— K95 Cspgd & Pdgfra DEEEPEY) L~V )3 LTz, —7J7, OLIG2 FatEfasic 21k

1% 547, CNPase Bl 2 OFF U ClIMH S iu7e o 72, CNPase IZBEFEZ AL 2 1 9 ik

B OL 23 BT 25 Z &6 [Myllykoski et al., 2016], ABFZEDIE AR LIZ AR 6 HBIZ

A~ OL 3N 5 Z & DR Efz, OPC 226 OL ~D4r{kITAEFITH Z ¥ [Barateiro

and Fernandes, 2014], A5 Ci3/E% 6 H B2 T E-LPS BUREE T2/ U 7 Ml O HEFETE MEDS

BACL Lo 1o 2 L B fET 5 &, MAEMREEM LT AR O OPC 43k & (et 4~ % mTREM:

DIERITX %, % 21 B BITIE, NG2 Btk OPC 203 1385t L, OLIG2 B EHr ek s 850

Uiz 77U 7l O FEIG I & CNPase B EMIEEUZ L2 e 2 &2 b, BEFLEFICIR W T

£, OPC Z3 b DIRAED HKGE L, Al OREA OL DA FHFE I N b D LB X bz, A% 77

H HIZHRWT OL ReE D2 bITATIHER L, lRAEBGETERME(IZ LD OL ~D 83—t T

b2 LDIREE NI, LPSIZ XKD MIA (T, IO IER 7Rz & £ 4 JE4 2 Bt 2

EEL, B H 2 WIEAR W72 2 & 2 Z 9 [Izvolskaia et al., 2018], FEF DT v M T

X PDGFRo % 3388195 NG2 B OPC 13 ARl 15 B H USRI e ia s B RAET 5 2 &

o [Trotter et al., 2009], AKEEROIGAM (R 15 B B, Jais 16 H B) ORHMEA LPS BRFZIZ X

MIA 73 OPC D IE 7 7238 it % 8 b S, A% D OL ki 2% KA L 7= Al REME D /RIE X

7=, OL A BICER T 5 o 7 FIREIZHOW T, A% 6 B B OUWFE IR EIZ IV T E-LPS H

MMBET Tefd DERGFEM L LRI LT-, b FRIEFAARRE ) 553 L7248 OPC 1%

transcription factor 4 (TCF4) Z 381 L, OPC 2> b4k E 5 OL Rl D /3L B FEIZ 35T TCF4 D%

WO 5 Z & AN & TV 5D [Lirbke et al., 2012], L7223-> T, AFEBRTHLNTZIGA
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Wiga IR MEAIC K B A% B O OPC @ OL ~D /3 LAIREIZ X TCF4 DR BB 2755 % 7]

REPEAN IR S 4172,

B3 LPS BBHHICER L2 EFhd OPC/OL D53t « RAEEIZXTT 5 AGIQ 5

DEE

75 1 B CIIEIRE N & AGIQ Zflkketk 579 % Z & T, B IR i ki X ok X b

LVADEINE, RIEVET Y TORIENEY A b U A > DFFED B 72 D e im AL 2 e S 12 4m

L, £ DRICHN LA TE RS-SRS 2 T TE 5 2 L &M oI L, %

72, 2 B CITEIREET » b ~D LPSBRFERIIC AGIQ 4% 575 Z & T, BICMIA [Z X 5 EH

IR DG E 2P 2 &IT &LV, AR O TEIE E RS thR R AL R E 25 TR T

XHZEEALMNTILTZ, 2B DORRIT, AGIQ BHIRIE K iRk A b L A{Ef 2384 L

T, FRATEN N NS APREET EDREEZ PRI L TS Z 2R LT g, AKETIE, #HirER

TR AL FEBR & IR AE WS IR LSRR O W I W T, FREOGREIEHLIZ L 5

£tk 6 HH KO 21 H B OEIRIEIFESIZIS 1T 5 OPC/OL D434l « D Z(kix AGIQ #5-

IZE D RWREICIEIE Lz, L7edio> T, KR LIZ X % OPC/OL D43k « pIC

5.2 55203, LPS S % B O IR LICER T2 DO TH L EEZ LT,

B2 B LPS IREAS OPC/OL IC RIFT B EDER

BrAE R TE M LIZ A 6 H HIZ OPC D7 A hu A h~D oy bt L, /il OR#
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OL ZJED XH7-, X OIZBEFLFFIZIE OPC & B OL 2380 L, OPC/OL D/ b 23 S b

DRI, — I, IRAEISREEMEGITAER 6 B B L BEFLRF O T OPC 2384 L, Bt

FLERICIIRT R R OL NI L 72 Z & 26, OPC D EIMEE S NS Z LR ST, =

D4 LPS BREERFHIC KD OPC/OL ~D RO, JaA 1 & 38 A= R D S0 TP AVER Y

T D OLRRENELDZ L HRB LTS, EIRD X 512 OPCITBAEMICHE AL, OL ~D

S bIZ A% (2Bt 5 [Barateiro and Fernandes, 2014; Trotter et al., 2009], & 7=, AAFEIZI0

T, A% 6 H HFRF R Tld CNPase [5PERGEA OL 13 S g o7z, L7edy o T AR e is

PEAGIT ARG & OPC AR & 2 ATRENEN & U, B A VL S0 iE MEAL I 3AT - R3A OL &

RS D REMEN D D Z &6, MAAEMIREIE ML X0 b A W i v b 2s &V JLHI PR

O OL S%ilk & Z OFEHEN B e 52 5 L B2 b, TOEW DR &g R T o5

TEMEARIT X 2 W SRR A PR A TEIRE 5 0D /N 7 — 2 DIEVMT Rk S 4T 5 ATREME D3 7RI

Shiz, L L, OL RiE~OZEIIHAY £ TIZaTHARMICIEIE 2R —77, #hfiTaEkE

FROMR SRR AL PR F IR & CTHEAT 42 2 & 28, BRI & R A s Im b A R

(BT DR TH T,
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/N

RETIL, B72 D RFERNCIIT 5 LPS BEEEN T v NS O OPC/OL iz KT 3 58 %

FAEL, ZDOHERX T =X LZHOWNT, RIECELA N L ADE%, AGIQ = VW THEF L

oo JERHTORESR, B R OB IEMELIT AR 6 B BICHRRIELZFHE L, MRIUEITIRE L

72OPC 7 A bt A "~ UREEZ K L7-b D EEZHD, OPC )25 OL ~D4y

(bFEEAFHE LIz, M T, MEILECIIAR 6 B HER S TAH LN HIb O¥INZERT 5 b

DEFEZHILD OPCE DA &, OL DI bARER 1 TédH 5 KLOTHO & YY1 O BIHHIIC

R D LHE X ON DM OL B ORD MR ST, — 75, A OREIEEIE, 4% 6

H B2 OPC 7ML DIEMEALIR 1 CToh 5 Tef4 DERBARME % > T OPC 23 L, Z v idBEsL

R Cifltfr L7-, 4% 6 H BIZI1Z OLIG2 BEMEfIaZ i 2 ki 7 <, BEFLIRFIC X OLIG2 F5ft: 5

R DHLHENN L, plih OL DEUT AT A S22 T2 2 &6, A D 55 PEL T OPC

Db aAedE L, A% RIS OPC DD & il URE OL DY #5859 % TREME DS R

ST, AREDOHRERIE, M AR ML K0 &R RG22y L0 JLHEPH o OL &

DA & & Do LTAEEAE C 2B 2 5 2 D TRtk 2 me 5 b D ThH o7, il LPS MRFZ

A2 Ry L, AR E TIZ OL Rk Hila~DOR BT A ARIE L7e, £72, AGIQ 5138k

IRHI72 N U IR AE 5B TG PRI IZ & D OPC/OL At ~D BB 2 1 ZIFRIE KB 7- 2 L b,

LPS |Z & = Ti¥E S A MRRARAEDS, FEAWFRITI T D OPC/OL /b & fEE 7~ 2 F B 2 3K

TdH 5 AIREMEDVRIR ST,
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waEE

AW TR HCIRIENCE B L, RIEFEWE CTH D LPS BEFERIZ L 284N &R El o
F72 DR O PEIEMEAVIZ K D, ARCHT A 5 16T 2 FEAE 72 FERL AR AR R 5~ DRI ME & 1
FRATEN~ D22 N OL 3 BFEF T4 5% 72 OPC/OL SRalh~DIERIME 2 it L7z, &
7=, PUEAL - FLIEWE Tdh D AGIQ % LPS £ a1 HAkIC & 595 Z & T, KFEED 2
B = RN L ED X D ITRIERIL A N L AKIGRE ST 50, OB EERE LT,

B 1 ETTIE, AR O LPS #5203, MESARRET AT BE L C, BERLIRF O RBFERLMIR D 7 AR
b= RN R~ 2 iSRRI O & iR D type-3 FHRR AN & A ZAEURL AR
RO~ 5 72 %, g RS FERLHE AR 35 D 7% 11 /7L BERE [Hodge et al., 2008; Sibbe and Kulik, 2017]
ZAERI & LT TR ORI AR T 235595 2 & &2 WL Uc, T ok tk (5] oo+ il e 1 2
GABA 1, =2 U AEEhE:, R— X3 AFEME, 72 I URIEEMED A7 EEk A ek 5%
JTEBEY, 2SO AT LY MRET AT S 4TV 5 [Freund and Buzsaki,1996; Masiulis et
al., 2011], BEFLEFOWRE HRIREIFT IV T GAD67 72\ LI PVALB BN fE= = — 1 D
DRI LIV LD, FRRHTAEREEIZIZ IS PVALB IZ & % GABA PEA SOl 2388 5- L 7= 7]
REMEDNRIR ST, 55 3 B CIE, Bl LPS & 523, BEFLIFIC o iR [FIFT O sl OL % b &
LW BN LIz, BElEE v FOWEICRT 2L GABAM T E=a—1
DR T B, A GABA PEME= 2 — 1 3T L A EN PVALB N E=2— 10 0 Th
52 EDNHE SN TV D [Micheva et al., 2016; Stedehouder et al., 2017], L7=25> T, BEFLEFD
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BRI 51T 2 Bl OL D8 73 PVALB [t GABA PRI E= = — w1 o ORE¥ETZ AL & il
L, MR E O — R & 72 o T AIREMEDS RIB ST,

52 FECIE, MRS EIEMEAIT 0 BEFLI O TS PEMIHI TR 92 type-2b FHER ATHRAH
R DIV 3 Fr & 4L, AR O wiRip i o B O R & BRI ER T2 type-1 #H#RE A
& type-2a MERATEGHAL DD A3 B ATz, M2 T, BAREALARE O AR BRI I Wb % 7R
9% Dpysi3 DEREFEY L~V ORI L AL T, 2D OFERN S, BAEMGEEMALIT R
FEHH OOV G PRI A R RGO E A B P A4 & L7 THE OB AR s 2 8T 5 2 &
MH BN 72570, MR AEREOJRIK & LT, MRk aisisim L o #i i & 1 1k & O GAD67 72
VN LI SST Bt GABA MM = = — 1 > D8iZb, BDNF-TrkB + 27 - /L DI DB 5 D3 R &
oo 853 3O, AW IEME L, BEFLIRFIZ 9 IR[EIF9 O OPC 2B S5 Z & 2 50y
IZ L7z, OPCIE GABAENTE= 2 —a b DT 7 AN ZEREI L, OPC OIEMEALIX
NE=2—n1 D GAD67 &% % /- L T GABA it 229 % [Zhang et al., 2021], L7273~
T, BEILEF D OPC DY 73 GAD67 B GABA PESME= = — 1 v DB IC %5 L, ks
PEED—K & 7R o T ATREME DS RIR ST, ARBFFEDRE R D B, IR A 1 5o 1E ML A3 87 A= e 3
FIFIEIEAL & Hei U C & 0 IR PH O BRI R RS A AR & L ORISR AP A 358 T 5
AREPEAVRIR SIT2S, ZAUCIE MIA BRAEMIN B IR E 5 EF it sgmE L ZhaHli+ 5
TR E 5 2 O ARICEMNG 2 W II AW R MEA b s A LSS D L
[Smolders et al., 2018] 2352 L TV 5 D2h LILARYY,

FERATENR RIS O\ T, 5 1 IO HTA VI LPS %5 CIT M B & ik, 2 B0k
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AT AL IR, ORI FLIR O FE B ENFE I N, £70, Bl
ARREICI A, WEIZB T 5 v 7 AR O M 0364 0 2 TE AL CIIBEFLEE & B A
IZENENH LN, WHITFREOESG L HEICEERERZRITHE THY, VT 7 X
ALY O T SORA RGO M TH D 2 & #E T 5 & [Andero et al., 2012;
Baldi and Bucherelli, 2015; Gao et al., 2010], V5 O F LR & o) 7" 2 AT O i 2358
fEE DORBUI R E < F5 LI TRV RME S v7c,  SUIRAZMRLIE 528 LIS O TE ~ D
WL LT, R OHAE R G E LTI 22 0 LIS RSB o2l a = —v 3
CIEEZFEE L, BB GEEECIIARAR OERIME 2 FE Lz, T ETO LPS Rt
TV E RN TEBFFEIZ 3T, LPS ALE D X A X 2 7 SOfFMT S5 E DT X0 A TEI R O
7'u 7 7 A I —E LT 72V [Dominguez-Rivas et al., 2022], £ 72, tha e B R IEE O FHHI
(VRIS Ofth, BREIK, KINEE, Rk & ONBEAEMEICE ST Z & RmbhTnd
[Blazquez et al., 2019; Blugeot et al., 2011], AMFZEIZIVTHA R 220 UG AE W T Mkl
Ko THEU LM AERE & T 7 ABEOIRN, ThEthala=r—ra VEES
EENGENCE G L2 ATEtEI L d 2 b O 0, 3Ef 72 A J1 = X LDV TR LIS OISR
DWNWTORIEFRAERL Y T 7T A BHARIE 2 BT S O R DHENLETH DL LEZ DI,

OL RFE~DFEEIZOWT, FrARW O LPS 503 4% F W12, OPC d OL ~D4r{bfEE &

>

PR OL Db 28 s ¥ 5 2 L2 A LTc, —75, lAEHOREEIEEIL OPC Dorfbzfie

H L, %R OPC D & BiTHA N OUREN OL OMINZ 58 L - AfREtE R S -, =

D ORERIT, T ARG ML & 0 & A RIS im0 0 IRHEPH O OL SRk DAlfa &
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Z DLAEIAE B e 5 2 DA A TRIR T 5 b D Th o7, — T, B X5 IS

SERLHIIERAE ~ DR, I AW S0 AL AN BT A2 W S e T AL & bRl LT, X0 JRHEH O

FEORIATAE R AL 2 ARA0 & U CHERS BT E S 2 589 5 etk d mR S iz, 2 DORMLD

LPS BREE 7 A o R CHRHTE & OL HHE~DORERIMERCZ OFFAN B HHE R L o - D%

ZNZEND LPS W& R Tz 1T D isHila & OL O3 AR /i AR OF W D MEI 2

Z ] IAFE LTV 5 A REME N & 5 [Barateiro and Fernandes, 2014; Dominguez-Rivas et al., 2022;

Oschwald, 2020; Trotter et al., 2009], F 7=, K ETIEMELIZ K D OL RiE~DE IR £ T

ICARTHARMEIZEIE L7-, ZHiCiZ KLOTHO OZEHBMMNEEH L TS A REMEDN RIS

7o FEEM OGEETEMEIL, S 2BV TIE OL Rab~ DB L 0 b AL O A 2RV 2

% MAE I RIREME D R ST,

AR ORI BT, LPS # 5/ 5 B 0 AGIQ Okt % 5-1 2 HEFLI 12 BDNF o 7

FL L I T AAMEDOTUHE D B D MR R (E T 2 JE S 5 & & b, LPS IS L D atER

E A WESETHNHI % Z & TR ESS OL #r/EREE K OMTEIES 2 0 - to& L7, A

PGB T, AGIQ IR A D fEih i b 2 P < 2 & TAER D LPS IZ L D EE 2 T

T 5 &I, IR IE GAD67 24t Lo iR ER 2 RE L b D B2 bz, Zihb

Dif K> B, LPS BREE R B O EEMAL N £ DR%RITHE Z 2 EREEO ER TH D 2 &5

50 < TRIR STz, FTBATZESE TIE, IEH 22 EE K O ZERE T IC BT 5 AGIQ Dt

VER & e iE S DR R R4 R H L Cv 5 2% [Masubuchi et al., 2020; Okada et al., 2019;

Tanaka et al., 2019], AHFZE T LPS |2 X 2 i AL IS 2R 5 7 Tkt 5, BLRIEMEAIC
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X5 AGIQ OFEZ R LTZZ &1, AGIQ OFERY ASD 72 E Db b OFEREE(CK L CTH

BT LHARENZRET DD THY, SHLROIMENEEND,
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e B 720 LI3R AR IR I O S iE MEAI T2 D% D ASD OB JFIE &\ o 72 IdF8 2 e

ZAEC S D, AWIETIE, WEHEIREICE B L, RIEFEWE TH 5 LPS 28 AW L st

W 570 WRER RTINS P 5 L7 BR o0, Aot AR R & OL B /E R IS8T 2 45 /0 (L Be P~ D%

HOME & MRATEN~ DB Z G L=, F7o, ik - MRIEWE TH 5D AGIQ % LPS 571

MO G55 2 & T, ZEED A= XLIZH L ED X ) ITRIECERL A F L A K

JEHIBG-T % 7, & DIEMRIR AT LT,

HAEVRMOZ v b~ LPS BREEIZ LY, S22 REER T O RED->— @ rE O fhit

SO EAEA b LARUSARIN S 7z, SRS JUERISICRINT 5 b0 L E2 b b i

FHa I 2=r—va VEENFIRE S, BEILRHICIE, RS R R R S 0O R FVERL IR

DT R N — ABEANTHL R T 5 Rk BRI O3 & S sk [EI P o GAD67 }2 ) PVALB /5

PE GABA N E= = — 1 O A3 S 41, 12 PVALB 12 X %5 GABA YA O A3 B

B4 20 EEENE LD 2 ERH LN E o7z, WIREITO OL RFE~DEEIZ SN T

13, A% R D OPC @D OL ~D LIS & il OL Db 23 i S iz, OPC Dy LEE X

OPC D7 A FaH A b~DpfbfRtE Sz 2 L RFRRKR & E X b, Y OL DA 1T

PVALB (57t GABA PEAME = = — 1 > OREFET R 2 ILE L7 ATREMED & 1, Fhi T AL FE A~ D

BEG- 2N R STz, BRI I3 S BRI I R RE O type-3 AkE AR & AR BRI IE O 8

DR S e, HTAENR LPS 5338 =N I T 2 B e R R o> 14 1 A Be bl 2 A &
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Table 1-1.

X%

Primary antibodies used for immunohistochemistry

Antigen Abbreviate Host Clonality Clone  Dilution Antigen Manufacturer (City,
d name species name retrieval State, Country)
Activity-regulated ARC Rabbit  Polyclonal IgG n.a. 1:2000 Microwavin Synaptic Systems
cytoskeleton-associated g? GmbH (Goettingen,
protein Germany)
Calbindin-D-28K CALBI  Mouse Monoclonal IgGi1 CB-955 1:500  Microwavin Sigma-Aldrich Corp.
g? (Saint Louis, MO,
USA)
Calbindin-D-29K CALB2 Rabbit Monoclonal IgG EP1798 1:600  Microwavin Abcam plc
g? (Cambridge, UK)
Cluster of differentiation 68 CD68 Mouse Monoclonal IgG1 ED1 1:500  Autoclaving BMA Biomedicals
b (Augst, Switzerland)
Cluster of differentiation CD163 Mouse Monoclonal IgG1 ED2 1:500  Protein Bio-rad Laboratories,
163 digesting®  Inc. (Hercules, CA,
USA)
Cyclooxygenase-2 COX2 Mouse Monoclonal IgG133/Cox-2 1:200  Microwavin BD Biosciences, Inc.
gt (San Jose, CA, USA)
Doublecortin DCX Rabbit  Polyclonal IgG n.a. 1:1000  Autoclaving Abcam plc
b
Fos proto-oncogene, AP-1  FOS Mouse Monoclonal IgG12H2 1:1000 Microwavin Abcam plc
transcription factor subunit gd
Glutamic acid decarboxylase GAD67  Mouse Monoclonal 1G10.2 1:200  Autoclaving Sigma-Aldrich Corp.
67 1gG2a b
Glial fibrillary acidic GFAP Mouse Monoclonal IgG1 GAS 1:200 None MilliporeSigma
protein (Burlington, MA,
USA)
Ionized calcium-binding Ibal Rabbit  Polyclonal IgG n.a. 1:300  None Fujifilm Wako Pure
adaptor molecule 1 Chemical Corporation
(Osaka, Japan)
Neuronal nuclei NeuN Mouse Monoclonal IgG1 A60 1:100 None MilliporeSigma
Parvalbumin PVALB  Mouse Monoclonal IgGi PARV-19 1:1000 Microwavin MilliporeSigma
g a
phosphorylated Extracellular p-ERK1/2 Rabbit Monoclonal IgG 137F5  1:100  Microwavin Cell Signaling
signal-regulated kinase 1/2 g Technology, Inc.
(p44/p42 MAP kinase) (Danvers, MA, USA)
Proliferating cell nuclear PCNA Mouse Monoclonal PC10 1:200  None Agilent Technologies
antigen 1gG2a (Santa Clara, CA,
USA)
Reelin RELN Mouse Monoclonal G10 1:1000 None Novus Biologicals
IgG1 Kappa (Littleton, CO, USA)
SRY-box transcription factor SOX2 Mouse Monoclonal IgG; 9-9-3 1:4000 None Abcam plc
2
Somatostatin SST Rabbit  Polyclonal IgG n.a. 1:200  Microwavin Abcam plc
g a
T-box brain protein 2 TBR2 Rabbit  Polyclonal I[gG n.a. 1:500  Autoclaving Abcam plc
b
Tubulin, beta 3 class I1I TUBB3  Mouse Monoclonal IgGi TU-20  1:500  Autoclaving Abcam plc

b

Abbreviation: n.a, not applicable.

290°C for 10 min in 10 mM citrate buffer (pH 6.0).
®121°C for 10 min in 10 mM citrate buffer (pH 6.0).
¢ Proteinase K treatment (40 pg/mL) at room temperature for 15 min.

490°C for 10 min in Target Retrieval Solution (pH 9.0; Agilent Technologies).
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Table 1-2

Sequence of primers used for real-time reverse transcription-PCR

Gene Accession no. Forward primer (5' — 3") Reverse primer (5' — 3')

Apexl NM_024148.1 GAATGTGGAT GGGCTTCGA AAGATGTCTG GTGCTTCTTC CTTT
Arc NM _019361.1 AGTGTCTGAA AGGCAATGAA AAGTAG CCTTCGGCCA TCTCTGATTC

Bakl NM_053812.1 CTGCTAACCC TGAGATGGAC AAC ACCCACCTGA CCCAAGACACT
Bax NM_017059.2 AGGACGCATC CACCAAGAAG CCAGTTCATC GCCAATTCG

Bcl2 NM _016993.1 GGATGCCTTT GTGGAACTAT ATGG CAGAGACAGC CAGGAGAAAT CAA
Bdnf NM 001270630  CACTTTTGAG CACGTGATCG A TCCGCGTCCT TATGGTTTTC

Bripl XM _008768158.1 GGGACACGAA CACACAAGCA GACCCCTGAG TAAGCTGTTT TACG
Calbl NM_031984.2 AGGCTGGATT GGAGCTATCA C GTTGCTGGCA TCGAAAGAGC

Calb2 NM_053988 AGCTCCAGGA GTACACCCAAAC CCCAATTTGC CGTCTCCAT

Caspl NM_012762.2 CCTGCCCAGA GCACAAGACT CCTGGAGACC ATGAGACATG AA
Casp3 NM_012922.2 ACAAGCTGGA ATTCATGCAC AT CAAATTCCGT GGCCACCTT

Casp6 NM 001271984.1 GCACGGTAGT TCCCTGGAGT T GCGCTGAGAG ACCTTCCTGT T
Casp8 NM 022277.1 TGGCTGGAAA ACCCAAAATC GGCACCGCTT TCTGGAAGT

Casp9 NM 031632.1 CATGGTGGAG GTGAAGAACG A TGCGCCATCT CCATCAAAG

Caspl2 NM_130422.1 TCCTCCGACA GCACATTCCT CACCCCACAG ATTCCTTCCA

Cat NM_012520.2 ATTGCCGTCC GATTCTCC CCAGTTACCA TCTTCAGTGT AG
Cendl NM 171992 GCGTTCGGAA CCAGATTCAC CAAAATAAAA CTGACCCTCC AATAGC
Cend2 NM_022267 CCTGCCAGGA GCAAATCG GCTCTTGACG GAACTGCTGA A
Cdkl NM_019296.1 CGCGTCCCAC GTCAAGA CCAGCATTTT CGAGAGCAAGT
Cdk2 NM_199501.1 TTGGCCAGGA GTTACTTCTA TGC TCCTGCCGAG CCCACTT

Chekl NM_080400.1 TGGCAAAGGA CTGCTTGTTG AGTTGAACTT CTCCATAGGC G
Chrna7 NM_012832 CGTTCGCTGG TTCCCTTTT GGACCAGGAC CCAAACTTCA
Chrnb2 NM_009602.4 TGTGGACGGT GTACGCTTCA CCTCACACTC TGGTCATCAT CTTC
Chrml NM _080773.1 CCATCCTCTT CTGGCAATAC CT GGGAGAGGAA CTGGATGTAG CA
Chrm2 NM 031016.1 CCCAGTTAAG CGGACCACAA CCCAGAGGAT GAAGGAAAGG A
Cntf NM 013166 GAGGAGTTAA TGGTGCTTCT GGAA  TGGCAGGCAT CCCATCA

Dcx NM 053379.3 GGATTGTGTA CGCTGTTTCT TCTG TCAGGTCAGC CAGCAATGC

Dpysl3 NM 012934.1 CATGTGGTAC CTGAACCTGA GTCTA  GCCCACTCAC GCCACTTTT

Drd2 NM_012547.1 CTTTGCAGAC CACCACCAACT TGTGGCCACC AGAAGATCAG
Eomes XM _017596193.1 GCCGGACTAC CATGGACATC TTTCTCCTTG GCAAGCTGAT C
Erccl NM_001106228.1 TGGCGTTGTA TCGCCTCTAT T GCTCTTTCCC GATCCCTAGA A

Fos NM_022197 CAACGAGCCC TCCTCTGACT TGCCTTCTCT GACTGCTCAC A
Gapdh NM_017008 GGCCGAGGGC CCACTA TGTTGAAGTC ACAGGAGACA ACCT
Gpxl NM_030826.4 GCTGCTCATT GAGAATGTCG GAATCTCTTC ATTCTTGCCATT
Gpx2 NM_183403.2 GTGTGATGTC AATGGGCAGA AT AGGGCAGCTT GTCTTTCAGG TA
Gpx4 NM 001039849.3 TGCATCCCGC GATGATT TCCTTGGCTG CGAATTCG

Grial NM 031608 GTGAGCGTCG TCCTCTTCCT TCTTCGCTGT GCCATTCGTA

Gria2 NM 001083811.1 CATCACACCT AGCTTCCCAA CA CTTTGAGGTC AGGTCGCATC T
Gria3 NM 032990 GAAACATAAA GGACGTCCAG GAA TTCCTGCCTT CTGTCCATTT CT
Grinla NM 012573 GGCTGTCAGC ACTGAATCCA GGTTTAGAGA ATCCTGGCGT AGAG
Grin2b NM 012574 TCGTCAAGAC ACAAGATTAAAACCA GGAGGATAAA GGAACGGAAG AAA
Grin2d NM_022797 TCGTGCTCAC ACCCAAGGA GGTCACTGCC ACAAAGGATG T
Hmox1 NM_ 012580.2 GCTCTATCGT GCTCGCATGA TCTTCTGTCA CCCTGTGCTT GA
Hprtl NM 012583 GCCGACCGGT TCTGTCAT TCATAACCTG GTTCATCATC ACTAATC
14 NM_201270.1 CAGACCGCTG ACACCTCTAC A AACAAGGAAC ACCACGGAGA

16 NM_012589.2 GACTTCCAGC CAGTTGCCTT CTTG TGGTCTGTTG TGGGTGGTAT CCTC
118 NM _019165.1 ACACAGGCGG GTTTCTTTTG CAACCGCAGT AATACGGAGC ATA
Illa NM_017019.1 GAGGCCATAG CCCATGATTT AG TGGAAGCTGT GAGGTGCTGA T
1l1b NM 031512 TGACAGACCC CAAAAGATTA AGG CTCATCTGGA CAGCCCAAGTC

Jun NM_021835.3 GCCCTCAACG CCTCGTT GCCAGGTTCA AGGTCAATGC T
Keapl NM 057152 CAGAACAAGC CATGCCTTCTT TCTGGTCTTC CACAAGGTCC TT
Mapkl NM 053842.2 AAAATAAGGT GCCGTGGAAC AG ATCCAGTAAA TCCAGAGCTT TGGA
Mapk3 NM 017347.3 GCCCTCCAAT CTGCTTATCA AC GCAAGGCCAA AATCACAGAT C

Mt NM_ 138826.4 GCTGTGCCTG AAGTGACGAA TCTGAGTTGG TCCGGAAATT ATTT
Mt2a NM _001137564.1 GCGTCCTCAC AATGGTGTAA ATAA GAACCGGTCA GGGTTGTACA A

Nes NM _001308239.1 TTGGCTTTCT GGACCCCAAG CAGGAAGGCT GTCACAGGAG
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Nfkb1

NM_001276711.1

CACTAAATCC AACACAGGCATCAC

GGCACAATCT CTAGGCTCGT TT

Nfe2l2 NM_031789.2 TGCCCCTGGA AGTGTCAAA GGCTGTACTG TATCCCCAGA AGA
Ngol NM_017000.3 TCTGCGTGGG CCAATACA GATCCGCCCC CAACTTCT

Ntrkl NM_021589.1 GCCGCCCTCT TCCTTTCT ATTTGCTCCT CTGTCCACAT TTG
Ntrk2 NM_001163168.2 GGCTTATGCT TGCTGGTCTT G TCCTAGTGGT GCTGCATTTG C
Oggl NM_030870.1 GACCCCACTG AGTGCCTTTT C CGTTCCACCA TGCCAGTAAT G
Pcna NM_022381.3 CTCACGTCTC CTTAGTGCAG CTT CGATCGCAGC GGTATGTGT

Ptgs2 NM_011198 CTCAGCCAGG CAGCAAATC ACATTCCCCA CGGTTTTGAC

Pvalb NM_022499 TCGCCACAAA AAGTTCTTCC A TCTTCACATC ATCCGCACTC TT
Rbfox3 NM_001134498.2 TCTCTTGTCC GTTTGCTTCC A CCTCCATAAA TCTCAGCACC ATAA
Reln NM_080394 GCCAGCTTTC GACTACCCTATTAAC  CGTAGTGGCA CAGAAGCTAT CG
Slcl7a7 NM_053859.2 TTGTGGCTAC CTCCACCCTA A CGAAGATGAC ACAGCCATAG TGA
Sodl NM_017050.1 CATTCCATCA TTGGCCGTAC TA TTTCCACCTT TGCCCAAGTC

Sod2 NM_017051.2 CTCCCTGACC TGCCTTACGA CTGCATGATC TGCGCGTTA

Sox2 NM_001109181 GCGGCAACCA GAAGAACAG CCCGCTCGCC ATGCT

Sst NM_012659.1 ACCCCGGGAA CGCAAA CCACACCATG AAGGCATTCA
Tgfbl NM_021578 ATCGACATGG AGCTGGTGAA A CGAGCCTTAG TTTGGACAGG AT
Tnf NM_012675.3 GCCCGAGGCA ACACATCT CCAGTTCCAC ATCTCGGATC A
Tp53 NM_030989 CCCTTCACTG CCTTTTTTTA CCT GCCAGGAACC AGTTTGCATA G
Tubb3 NM_139254.2 AACGTCAAGG TAGCGGTGTG T CGTGCTGTTG CCGATGAAG

Txnl NM_053800.3 GTGGATGACT GCCAGGATGT T GGAAGGTCGG CATGCATT

Abbreviations: Apex!, apurinic/apyrimidinic endodeoxyribonuclease 1; Arc, activity-regulated cytoskeleton-
associated protein; Bakl, BCL2-antagonist/killer 1; Bax, BCL2 associated X, apoptosis regulator; Bc/2, BCL2,
apoptosis regulator; Bdnf, brain-derived neurotrophic factor; Brip/, BRCAI interacting protein C-terminal

helicase 1; Calbl, calbindin 1 (also known as calbindin-D-28K); Calb2, calbindin 2 (also known as calbindin-D-
29K and calretinin); Caspl, caspase 1; Casp3, caspase 3; Casp6, caspase 6; Casp8, caspase 8; Casp9, caspase 9;
Caspl2, caspase 12; Cat, catalase; Ccndl, cyclin D1; Cend?2, cyclin D2; Cdkl, cyclin-dependent kinase 1; Cdk2,
cyclin-dependent kinase 2; Chekl, checkpoint kinase 1; Chrna7, cholinergic receptor nicotinic alpha 7 subunit;
Chrnb2, cholinergic receptor nicotinic beta 2 subunit; Chrm 1, cholinergic receptor, muscarinic 1; Chrm2,
cholinergic receptor, muscarinic 2; Cntf, ciliary neurotrophic factor; Dcx, doublecortin; Dpysi3,
dihydropyrimidinase-like 3 (also known as TUC4: TOAD-64/Ulip/CRMP protein 4b); Drd2, dopamine receptor
D2; Eomes, eomesodermin (also known as TBR2: T-box brain protein 2); Erccl, ERCC excision repair 1,
endonuclease non-catalytic subunit; Fos, Fos proto-oncogene, AP-1 transcription factor subunit; Gapdh,
glyceraldehyde-3-phosphate dehydrogenase; Gpx1, glutathione peroxidase 1; Gpx2, glutathione peroxidase 2;
Gpx4, glutathione peroxidase 4; Grial, glutamate ionotropic receptor AMPA type subunit 1; Gria2, glutamate
ionotropic receptor AMPA type subunit 2; Gria3, glutamate ionotropic receptor AMPA type subunit 3; Grin2a,
glutamate ionotropic receptor NMDA type subunit 2A; Grin2b, glutamate ionotropic receptor NMDA type
subunit 2B; Grin2d, glutamate ionotropic receptor NMDA type subunit 2D; Hmox1, heme oxygenase 1; Hprtl,
hypoxanthine phosphoribosyltransferase 1; 7/4, interleukin 4; 116, interleukin 6; 7/18, interleukin 18; ///a,
interleukin 1 alpha; 7/1b, interleukin 1 beta; Jun, Jun proto-oncogene, AP-1 transcription factor subunit; Keap1,
Kelch-like ECH-associated protein 1; Mapk!, mitogen activated protein kinase 1; Mapk3, mitogen activated
protein kinase 3; Mt1, metallothionein 1; Mf2a, metallothionein 2A; Nes, nestin; Nfkb1, nuclear factor kappa B
subunit 1; Nfe2l2, nuclear factor, erythroid 2-like 2 (also known as NRF2: nuclear factor erythroid 2-related
factor 2); Ngol, NAD(P)H quinone dehydrogenase 1; Ntrkl, neurotrophic receptor tyrosine kinase 1; Ntrk2,
neurotrophic receptor tyrosine kinase 2 (also known as TrkB: tropomyosin receptor kinase B); Oggl, 8-
oxoguanine DNA glycosylase; Pcna, proliferating cell nuclear antigen; Ptgs2, prostaglandin-endoperoxide
synthase 2 (also known as COX2: cyclooxygenase-2); Pvalb, parvalbumin; Rbfox3, RNA binding fox-1 homolog
3 (also known as NeuN: neuronal nuclei); Reln, reelin; Slcl7a7, solute carrier family 17 member 7; Sod |,
superoxide dismutase 1; Sod2, superoxide dismutase 2; Sox2, SRY-box transcription factor 2; Ss¢, somatostatin;
Tgfbl, transforming growth factor, beta 1; Trf, tumor necrosis factor; 7p53, tumor protein p53; Tubb3, tubulin,
beta 3 class III; Txn!, thioredoxin 1.
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Table 1-3

Survival rate of male pups after LPS treatment in the main study

Control ® LPS alone LPS +0.25% AGIQ LPS + 0.5% AGIQ
No. of pups examined 86* 87 89 84
Survival rate (%) 97.8+5.9 83.4+16.6%* 82.9+21.7 71.84+27.3

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides.
Data are expressed as the mean + SD.
2 Pups in controls were administrated saline intraperitoneally.

**P <0.01, significantly different from the controls by Student’s #-test or Aspin-Welch’s #-test.
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Table 1-4
Body weight and food and water consumption of male pups in the main study

Control LPS alone LPS +0.25% AGIQ LPS +0.5% AGIQ
No. of pups examined 35-86 31-87 32-89 26-84
Body weight (g)
PND 3 9.8+1.1 9.9+1.1 10.0+1.0 9.2+1.07f
PND 6 157+1.6 12.24+1.7%* 124+1.7 11.0£1.67
PND 9 21.8+2.4 17.8+£2.3%* 18.0+2.6 15.6+2.97
PND 13 323+3.1 28.2+3.9%* 28.4+4.2 25.6+£4.6'F
PND 17 443+4.5 40.5+5.0%* 41.1+4.4 37.9+6.3
PND 21 56.1+4.4 50.0£6.6%* 50.8+5.3 47.4+7.9
PND 23 63.8+5.7 58.2+6.6%* 58.5+7.3 52.1+9.61f
PND 26 86.2+7.9 80.3+7.0%* 79.1£8.1 69.7+11.37t
PND 33 129.7+12.1 124.2+10.0* 119.1+£13.5 105.5+16.3%f
PND 40 183.2+17.1 175.6+13.4% 171.5+19.1 157.7+£20.9%f
PND 47 241.84+23.3 235.4+17.8 229.9+24.2 211.5+26.8"
PND 54 292.2+£26.0 281.8+18.9 273.2+24.0 255.1+26.47F
PND 61 346.0+28.2 340.3+22.3 332.1+£27.5 312.5+29.3%f
PND 68 386.4+28.6 375.2+24.9 363.4+29.3 346.8+29.71F
PND 75 421.7+£304 411.4+26.9 405.0+33.2 386.1+£32.91
PND 77 429.8+31.0 418.8+28.1 411.8+343 393.6+33.47f
Food consumption (g/day)
PND 23 11.0+£4.6 13.1+4.2 9.4+2.2fF 7.9+£2.27F
PND 27 12.1£2.0 114+29 9.7+4.0 10.0+1.7
PND 34 18.1+1.4 17.8+1.0 16.9+2.2 15.6+1.11
PND 41 20.0+2.0 21.0+1.9 19.8£2.6 19.0£1.7
PND 48 22.7+3.4 23.0+1.4 22.1+1.8 21.8+£2.0
PND 55 25.7+£3.7 252+1.3 23.6+£1.0 23.3+£3.7
PND 62 26.8+2.7 28.3+1.7 27.6+1.5 26.6+£2.6
PND 69 29.3£2.6 28.7+£2.6 28.3+2.0 28.0+2.4
PND 76 302+1.8 29.2+2.7 29.0+£2.0 28.7+1.9
Water consumption (g/day)
PND 23 135+1.3 12.5+£2.2 12.5+0.9 11.0£1.7F
PND 27 16.2+2.5 17.5£0.9 159+3.5 153£1.4
PND 34 269+23 26.7+£2.2 259+2.8 23.5+1.8F
PND 41 30.1£3.0 31.2+3.9 30.7+£3.9 28.3£2.7
PND 48 36.0+£4.6 353+1.6 347+1.7 32.5+2.8F
PND 55 444+42 43.7+£3.0 45.0+2.9 42.4+29
PND 62 439+1.9 423422 423+1.7 422+2.8
PND 69 44.1+£1.7 43.2+1.8 43.1+£2.2 422421
PND 76 444+2.4 43.1+1.9 4377422 41.7+2.7

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean + SD.

*P <0.05, **P < 0.01, significantly different from the controls by Student’s z-test or Aspin-Welch’s #-test.

TP <0.05, TP < 0.01, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s ¢-test with

Bonferroni correction.
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Table 1-5
Body and brain weights of male pups at necropsies in the main study

Control LPS alone LPS +0.25% AGIQ LPS +0.5% AGIQ
PND 6
No. of pups examined 10 10 10 10
Body weight (g) 15.1+1.6 11.4£2,1%* 11.6+1.6 10.5+1.5
PND 21
No. of pups examined 38 32 32 23
Body weight (g) 56.1+4.4 50.0+6.6%* 50.8+5.3 47.4+79
No. of pups examined 25 21 21 13
Brain weight (g) 1.60+0.11 1.52+£0.05%* 1.53+0.05 1.46+0.10
PND 77
No. of pups examined 35 31 32 26
Body weight (g) 429.8+31.0 418.8+28.1 411.8+34.3 393.6+334
No. of pups examined 10 7 8 6
Brain weight (g) 2.09+0.06 2.05+0.05 2.08+0.05 2.05+0.12

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.
Data are expressed as the mean + SD.

**P <0.01, significantly different from the controls by Student’s #-test or Aspin-Welch’s #-test.
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Table 1-6
Changes in ultrasonic vocalization test of female pups at PND 10 in the satellite study

Control LPS alone LPS +0.25% AGIQ LPS +0.5% AGIQ
No. of pups examined 6 10 10 10
Call count (counts) 161.3+66.9 72.4+£56.2% 1359+ 1284 2132+ 122.6%
Maximum duration (sec/call) 0.34+0.03 0.22+£0.08** 0.35+0.13F 0.33+£0.09
Average duration (sec/call) 0.10+0.02 0.09+0.01* 0.10+0.02 0.11 £0.021

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean + SD.

*P <0.05, **P < 0.01, significantly different from the controls by Student’s #-test or Aspin-Welch’s #-test.

TP < 0.05, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s #-test with Bonferroni
correction.
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Table 1-7
Changes in open field test of male pups in the main study

Control LPS alone LPS +0.25% AGIQ LPS + 0.5% AGIQ
Adolescent stage (PND 38)
No. of pups examined 10 10 10 10
Total moving distance (cm) 4908.5+810.1 4655.6+1065.3 4546.3+1127.7 5079.5+1076.9
Total moving duration (sec) 248.2+25.3 238.9+£50.9 241.7+£59.8 254.4+45.8
Average moving speed (cm/sec) 82+1.3 7.8+1.8 7.6+1.9 8.5+1.8
Wall side time (sec) 512.1£25.0 521.3+19.6 508.6+40.3 512.6+£32.8
Center region time (sec) 87.9+25.0 78.8+£19.6 91.5+£40.3 87.4+32.8
Center region rate (%) 14.7+4.2 13.1+3.3 152+6.7 14.6+5.5
Adult stage (PND 70)
No. of pups examined 10 10 10 10
Total moving distance (cm) 4494.0+£915.5 4221.5+1603.4 4405.4+936.5 4202.9+1197.5
Total moving duration (sec) 247.0+46.1 225.0+£83.9 245.7+£52.4 236.9+50.6
Average moving speed (cm/sec) 7.5+1.5 7.0£2.7 73+1.6 7.0£2.0
Wall side time (sec) 517.7431.1 515.3+44.8 520.8+30.7 519.3+£57.1
Center region time (sec) 82.3+31.1 84.7+£44.8 79.3+£30.7 80.7+57.1
Center region rate (%) 13.7+5.2 14.1£7.5 13.2+£5.1 13.5+9.5

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean £ SD.
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Table 1-8
Changes in social interaction test of male pups at the adolescent stage in the main study

Control LPS alone LPS +0.25% AGIQ LPS + 0.5% AGIQ
Adolescent stage (PND 39-40)
No. of pups examined 10 10 10 10
Session 1 (Empty mesh cage)

Total moving distance (cm) 3516.0+412.6  3128.9+1151.4 3252.1+917.8 3234.5+340.0

Average moving speed (cm/sec) 23.1+1.9 22.9+4.1 22.5+3.2 22.6+0.9

Immobile time (sec) 148.1+£8.7 166.9+£24.0 158.8+25.7 156.9+10.6

Moving distance around mesh cage (cm) 1399.1+212.8  1400.3£556.9 1241.0+184.4 1347.3+£286.4

Staying duration around mesh cage (sec) 170.2+25.1 180.3+18.2 166.4+£42.2 164.1+£29.9

No. of entry around mesh cage 16.2+£2.4 12.0+6.4 14.3£5.5 15.1+£2.2

Total contact count to mesh cage 76.8+13.8 67.4+£25.6 66.9+17.8 67.7£13.8

Total mesh cage contact duration (sec) 109.7£18.6 116.4+21.8 107.5+28.7 111.7£27.2

Average mesh cage contact duration (sec) 1.5+0.3 1.9+0.6 1.7£0.6 1.7+0.3

Session 2 (Novel animal in mesh cage)
Total moving distance (cm)

1840.9+411.4

1511.3+360.2

1794.3+339.9

1853.1£392.2

Average moving speed (cm/sec) 23.5+£2.7 21.8+£2.8 22.8+2.5 243+2.6
Immobile time (sec) 102.4+10.3 111.1£11.1 101.9+8.5 104.3+10.8
Moving distance around mesh cage (cm) 1212.7+£180.2  908.5+164.3%* 982.4+192.5 1180.4+209.17t
Staying duration around mesh cage (sec) 149.5+16.8 142.1+16.4 134.5+£18.8 150.0+£10.7
No. of entry around mesh cage 6.6£2.6 5.842.3 7.6+2.5 7.7+£2.7
Total contact count to mesh cage 49.1+£4.5 39.4+9.1 43.1£9.5 49.7+12.8
Total mesh cage contact duration (sec) 119.6+14.2 117.4+£21.2 107.2+16.2 121.3+11.9
Average mesh cage contact duration (sec) 2.5+0.5 32+14 2.6+£0.7 2.6+£0.8

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.
Data are expressed as the mean + SD.

**P < 0.01, significantly different from the controls by Student’s #-test or Aspin-Welch’s #-test.
1P < 0.01, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s #-test with Bonferroni
correction.

138



Table 1-9

Changes in social interaction test of male pups at the adult stage in the main study

Control LPS alone  LPS+0.25% AGIQ LPS + 0.5% AGIQ
Adult stage (PND71-72)
No. of pups examined 10 10 10 10
Session 1 (Empty mesh cage)
Total moving distance (cm) 2693.0£1166.7 3348.3+647.5 3204.4+468.8 2750.9+852.3
Average moving speed (cm/sec) 20.1+3.4 21.8+1.8 21.3+1.6 20.1£2.3
Immobile time (sec) 172.4+45.1 147.7+18.4 149.9+£13.5 165.6+32.7
Moving distance around mesh cage (cm) 1230.0+481.3 1356.2+336.7 1474.1+136.9 1260.5+442.8
Staying duration around mesh cage (sec) 164.1+73.3 159.6+43.0 183.5+£20.5 160.0+£51.2
No. of entry around mesh cage 9.3+£5.7 11.4+3.8 12.3+3.3 9.5+3.8
Total contact count to mesh cage 70.7+£33.2 70.2+18.9 84.6+10.2 66.6+£26.5
Total mesh cage contact duration (sec) 100.5+46.7 95.1£22.5 112.3+£22.4 95.7+33.7
Average mesh cage contact duration (sec) 1.3+0.7 1.4+0.2 1.3£0.2 1.5+0.3
Session 2 (Novel animal in mesh cage)

Total moving distance (cm) 1799.7+387.8 1867.1+336.2 1749.7+£410.5 1703.5+479.9
Average moving speed (cm/sec) 21.0+1.7 22.0+1.6 21.2+£2.0 20.3£2.6
Immobile time (sec) 94.9+12.8 95.5£10.4 98.2+£123 97.5+13.8
Moving distance around mesh cage (cm) 1075.3+198.6 1178.3+£230.3 1092.5+108.1 1079.8+£303.3
Staying duration around mesh cage (sec) 141.3+11.7 143.1+10.6 146.5+14.5 136.8£14.2
No. of entry around mesh cage 6.6+2.2 5714 5.7+£2.3 53+2.2
Total contact count to mesh cage 51.9+12.0 55.1+134 59.5+15.6 51.5+14.7
Total mesh cage contact duration (sec) 104.4+12.3 102.1+£12.6 103.0+11.5 100.1£11.3
Average mesh cage contact duration (sec) 2.1+0.7 2.0+0.5 1.9+£0.7 2.1+£0.7

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean + SD.
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Table 1-10
Changes in contextual fear conditioning test of male pups in the main study

Control LPS alone LPS +0.25% AGIQ LPS +0.5% AGIQ
Adolescent stage (PND 41-45)
No. of pups examined 10 10 10 10
Freezing rate (%)
Fear conditioning 19.5£8.6 22.0+14.3 27.9+9.1 21.8+10.8
Fear acquisition 76.2+13.9 62.8+£16.2 67.0+19.6 67.9+22.4
Fear extinction #1 51.7+£22.9 289+153* 43.9+299 40.9+23.6
Fear extinction #2 383+17.7 27.4+12.5 30.5+26.0 34.7+28.3
Fear extinction #3 23.2+17.0 14.5+11.5 23.6+24.5 20.3+23.8
Adult stage (PND 73-77)
No. of pups examined 10 10 10 10
Freezing rate (%)
Fear conditioning 34.5£9.9 26.6+11.5 25.9+9.7 29.1+16.6
Fear acquisition 76.6+£16.5 57.5£16.7* 77.6+21.8 76.5+21.0
Fear extinction #1 50.0+19.0 31.1+18.7* 63.1+26.21 43.6+30.8
Fear extinction #2 33.3+£28.8 17.0+11.1 42.9+26.0f 37.0+£29.2
Fear extinction #3 21.7+24.1 244+17.4 21.8+19.2 16.7+20.1

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean + SD.

*P < 0.05, significantly different from the controls by Student’s #-test or Aspin-Welch’s #-test.

TP < 0.05, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s ¢-test with Bonferroni
correction.
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Table 1-11
Number of immunoreactive cells in the hippocampal formation of male pups on PND 6 in the

main study

Control LPS alone LPS +0.25% AGIQ LPS + 0.5% AGIQ
No. of pups examined 10 10 10 10
Microglia/macrophages or astrocytes
(No./mm? whole hippocampal area)
Ibal 47.56+18.57 95.33+£17.92** 70.26+9.7111 72.83£13.377t
CD68 11.48+5.20 51.22+£15.49%* 46.00+9.08 46.29+17.63
CD163 1.10+£0.40 1.36+0.50 0.95+0.49 2.00+0.92
GFAP 8.01+£5.42 37.69+£16.62%* 20.62+9.701 19.83+9.76"t

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; CD68, cluster of differentiation 68; CD163, cluster of
differentiation 163; GFAP, glial fibrillary acidic protein; Ibal, ionized calcium-binding adaptor molecule 1; LPS,
lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean + SD.

**P < 0.01, significantly different from the controls by Student’s ¢-test or Aspin-Welch’s ¢-test.

TP <0.05, +1P < 0.01, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s #-test with
Bonferroni correction.
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Table 1-12

Number of immunoreactive cells in the SGZ/GCL or hilar region in the hippocampal dentate

gyrus of male pups on PND 21 in the main study

Control LPS alone LPS +0.25% AGIQ LPS + 0.5% AGIQ
No. of pups examined 10 10 10 10
Granule cell lineage subpopulations
(No./mm SGZ length)
GFAP 1.08+0.48 1.36+0.52 1.19+0.89 1.46+0.48
SOX2 23.29+9.38 23.35+8.07 21.23+6.37 23.69+7.22
TBR2 6.43+2.35 7.40+1.69 5.66+2.20 6.05+£2.91
DCX 50.47+15.85 58.18+17.02 62.99+19.83 63.75+20.33
TUBB3 62.20+11.53 62.29+11.19 67.57+12.89 63.61+£12.87
NeuN 400.06+47.16  321.56+£22.62** 345.55+41.13 377.47+35.087t
Cell proliferation and apoptosis (No./mm
SGZ length)
PCNA 4.34+0.74 4.80+1.09 4.40+1.50 4.92+1.54
TUNEL (in the SGZ) 0.99+0.25 1.59+£0.58 ** 1.48+0.88 1.39+0.64
TUNEL (in the GCL) 0.13+0.16 0.11+0.15 0.22+0.30 0.15+0.15
Interneuron subpopulations (No./mm? hilar
region)
CALBI 11.75+5.05 12.27+4.66 10.32+5.60 11.24+5.01
CALB2 29.19+5.67 29.38+7.64 28.79+6.51 32.49+8.64
GAD67 93.01£17.86 64.50+24.44* 79.30+25.36 80.83+17.16
PVALB 28.25+13.66 15.17+£9.35% 9.96+6.22 22.67+11.24
RELN 70.05+12.39 74.49+18.81 58.71£16.26 88.27+24.05
SST 80.63+20.18 70.41+28.45 79.34+16.91 77.48+14.51
Granule cells expressing synaptic plasticity-
related proteins (No./mm SGZ length)
ARC 7.09+£2.51 5.70+1.28 6.89+2.24 6.81+£1.32
COX2 33.04+10.09 36.12+6.96 31.56+5.00 39.73+11.95
FOS 2.47+2.08 2.01+1.38 4.00+2.30 4.28+2.63%
p-ERK1/2 0.73+0.71 1.01+0.69 0.82+0.51 1.98+1.09F
Microglia/macrophages or astrocytes
(No./mm? hilar region)
Ibal 100.55+9.99 115.554£8.72%* 100.70£10.997  106.41£17.32
CD68 45.10+£9.49 72.34+20.35%* 52.73+15.03% 50.27+15.53F
CD163 15.30+£7.00 31.09+12.05%* 28.23+12.68 60.85+51.43
GFAP 117.04+43.70  166.62+39.20* 139.63+38.29 132.61+£12.15F

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; ARC, activity-regulated cytoskeleton-associated protein;
CALBI, calbindin-D-28K; CALB2, calbindin-D-29K; CD68, cluster of differentiation 68; CD163, cluster of
differentiation 163; COX2, cyclooxygenase-2; DCX, doublecortin; FOS, Fos proto-oncogene, AP-1 transcription
factor subunit; GAD67; glutamic acid decarboxylase 67; GCL, granule cell layer; GFAP, glial fibrillary acidic
protein; Ibal, ionized calcium-binding adaptor molecule 1; LPS, lipopolysaccharides; NeuN, neuronal nuclei;
PCNA, proliferating cell nuclear antigen; p-ERK1/2, phosphorylated extracellular signal-regulated kinase 1/2
(phosphorylated p44/p42 MAP kinase); PND, postnatal day; PVALB, parvalbumin; RELN, reelin; SGZ,
subgranular zone; SOX2, SRY-box transcription factor 2; SST, somatostatin; TBR2, T-box brain protein 2;
TUBBS3, tubulin, beta 3 class III; TUNEL, terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick

end-labeling.
Data are expressed as the mean = SD.

*P <0.05, **P < 0.01, significantly different from the controls by Student’s #-test or Aspin-Welch’s ¢-test.
TP <0.05, 1P < 0.01, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s #-test with

Bonferroni correction.
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Table 1-13
Number of immunoreactive cells in the SGZ/GCL or hilar region in the hippocampal dentate

gyrus of male pups on PND 77 in the main study

Control LPSalone  LPS+0.25% AGIQ LPS +0.5% AGIQ
No. of pups examined 10 10 10 10
Granule cell lineage subpopulations (No./mm
SGZ length)
GFAP 1.51+0.65 1.39+0.58 1.80+0.51 1.61+£0.69
SOX2 7.51+1.80 8.08+2.88 8.31+1.70 8.82+1.91
TBR2 3.69+1.29 3.90+£1.94 3.50+2.13 3.47+2.08
DCX 12.50+3.79 9.20+2.98* 8.58+3.42 10.34+4.47
TUBB3 8.61£2.06 6.32+1.32%* 8.20+2.65 9.44+2.15%
NeuN 565.89+36.36  566.19+£55.28 559.25+29.34 555.15+£29.84
Cell proliferation and apoptosis (No./mm SGZ
length)
PCNA 2.53+1.30 4.68+1.42%* 4.76+2.02 3.58+0.96
TUNEL (in the SGZ and GCL) 0.24+0.21 0.12+0.20 0.22+0.19 0.16+0.21
Interneuron subpopulations (No./mm? hilar
region)
CALBI 6.20+3.19 5.92+2.99 7.76+£3.26 7.90+4.37
CALB2 18.13+7.87 18.51+4.06 20.22+7.33 16.75+7.08
GADG67 36.92+12.04  47.73£9.77* 47.87+9.07 45.47+10.52
PVALB 7.20+4.66 6.94+5.53 11.61£9.21 6.51+£5.14
RELN 85.51+14.59  79.43+15.49 91.63+16.28 87.80+9.55
SST 21.79+1234  16.90+9.23 20.61+3.78 19.93+11.40
Granule cells expressing synaptic plasticity-
related proteins (No./mm SGZ length)
ARC 7.12+1.51 9.04+1.60* 9.46+1.79 9.05+2.70
COX2 22.72+7.80 22.49+3.56 28.65+£6.90 25.80+7.33
FOS 8.36+£2.26 11.5042.58** 10.98+2.28 11.36+3.33
p-ERK1/2 1.38+£0.72 1.59+1.69 2.47+2.04 1.56+1.00
Microglia/macrophages or astrocytes (No./mm?
hilar region)
Ibal 101.07£19.79 112.32+20.98 100.80+£19.94 100.43+£17.96
CD68 3339+12.76  38.30+18.15 34.99+17.70 39.71+11.03
CD163 17.39+6.60 15.62+6.29 16.19+6.12 29.13+25.66
GFAP 280.44+58.41 304.75+£52.52 270.40+36.55 333.93+40.19

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; ARC, activity-regulated cytoskeleton-associated protein;
CALBI, calbindin-D-28K; CALB2, calbindin-D-29K; CD68, cluster of differentiation 68; CD163, cluster of
differentiation 163; COX2, cyclooxygenase-2; DCX, doublecortin; FOS, Fos proto-oncogene, AP-1 transcription
factor subunit; GAD67; glutamic acid decarboxylase 67; GCL, granule cell layer; GFAP, glial fibrillary acidic
protein; Ibal, ionized calcium-binding adaptor molecule 1; LPS, lipopolysaccharides; NeuN, neuronal nuclei;
PCNA, proliferating cell nuclear antigen; p-ERK1/2, phosphorylated extracellular signal-regulated kinase 1/2
(phosphorylated p44/p42 MAP kinase); PND, postnatal day; PVALB, parvalbumin; RELN, reelin; SGZ,
subgranular zone; SOX2, SRY-box transcription factor 2; SST, somatostatin; TBR2, T-box brain protein 2;
TUBB3, tubulin beta 3 class III; TUNEL, terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end-
labeling.

Data are expressed as the mean = SD.

*P <0.05, **P <0.01, significantly different from the controls by Student’s z-test or Aspin-Welch’s ¢-test.

1P <0.01, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s ¢-test with Bonferroni
correction.
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Table 1-14
Transcript-level expression changes of inflammation and oxidative stress-related genes in the
hippocampal formation or dentate gyrus in male pups

Control LPS alone LPS + 0.25% AGIQ LPS + 0.5% AGIQ
Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl

PND 6

Chemical mediators and related markers

Illa 1.32+£1.04 1.17£0.73  13.43+£3.99**  10.29+ 1.65%* 5.06+1.67 421+1.52"1  7.03+£2.18™  6.11+£2.48
11b 146+ 147 1.34£1.21 40.30+19.04** 33.86+12.96%* 11.64+5.95 10.34+£4.417 14.05+£8.24" 14.12+9.69'

14 1.02+0.21 1.02+0.24 1.36+£0.36 1.23+0.31 1.21+0.38 1.03+£0.25 1.12+0.13 0.97+0.21
16 1.25+0.96 1.22+0.74  3.33+1.66* 2.56+1.35 2.30+1.56 1.87+1.27 251+£1.57 2.43+1.85
Nfkbl  1.11£0.51 1.07+£0.34  2.28+0.87* 1.73+0.37 1.57+0.25 1.30+0.21 1.55+£0.32 1.32+0.39
Tefbl 1.09+0.42 1.13+0.54 1.92+0.62%* 1.48+0.35 1.81+0.76 1.54+0.67 1.70£0.30 1.45+0.39
Tnf 1.05+0.35 1.06+£0.40 2.46+1.15% 1.86+£0.61%* 1.56+0.48 1.28+0.36 1.48+0.37 1.28+0.47
Oxidative stress-related markers
Cat 1.17+£0.68 1.26+0.93 1.58+1.01 1.29+0.93 1.33+0.49 1.10+£0.44 1.10£0.69 0.95+0.61
Gpxl 1.09+0.53 1.06+£0.37 2.98+3.01 2.49+2.59 2.01+£0.99 1.71+0.89 1.59+1.38 1.30+1.01
Hmox1 1.11+0.45 1.12+0.43 1.22+0.09 1.03+0.15 1.60+£0.36 1.31+0.23 1.39+0.19 1.20+0.38
Keapl 1.15+0.52 1.15£045  2.04+0.74* 1.56+0.36 1.46+0.29 1.20+0.17 1.50+0.27 1.29+0.42
Nfe2l2 1.13+0.52 1.13+£0.46  2.68+1.25* 2.03+£0.67* 1.65+0.42 1.36+0.37 1.56+£0.367 1.37+0.59
Mtl 1.06 +0.37 1.06£0.33  2.00+1.08 1.50+0.52 1.93+£0.59 1.57+£0.38 1.84+0.46 1.63+£0.75
Sodl 1.02+0.23 1.02+0.21 1.33+£0.32 1.09+0.38 1.10+£0.16 0.92+0.19 1.03+0.24 0.87+0.27
PND 21
Chemical mediators and related markers
1lla 1.19+0.69 1.21£0.69  2.67+0.77** 2.61+1.05* 1.74+0.45 1.79+£0.55 2.53+£1.82 2.19+1.26
11b 1.12+0.51 1.13+£0.58 2.31+1.24 220+1.25 2.08+1.33 2.08+1.18 2.38+2.35 1.97+1.61
14 1.01+0.19 1.02+0.23 1.03+£0.16 0.96+£0.16 1.04+0.23 1.11+£0.31 0.95+0.12 1.01+£0.17
16 1.01+0.18 1.01+0.14 1.04+0.40 1.01+0.46 091+0.17 0.94+0.26 1.00+0.21 0.95+0.40
Nfkbl  1.00£0.05 1.00+£0.09 1.02+0.22 0.99+0.30 0.92+0.10 0.96+0.25 1.18+0.51 1.08+0.48
Tegfbl 137+1.10 1.30£0.97 1.38+0.67 1.38+0.82 1.71+£1.14 1.64+0.93 1.74+1.40 1.57+1.06
Tnf 1.05+0.40 1.03+0.29 1.25+0.43 1.24+0.63 1.26+0.50 1.34+0.67 1.44+0.48 1.36+0.68
Oxidative stress-related genes
Cat 1.00+0.09 1.01+0.14 1.11+0.37 1.08+0.43 1.05+0.18 1.10+£0.32 1.08+0.38 1.03+0.58
Gpxl 1.02+0.24 1.01+0.17 1.02+0.21 0.97+0.23 1.05+0.22 1.06+0.12 1.07+0.17 1.01+0.37
Gpx2  1.02+0.21 1.01+£0.14 1.32+0.68 1.28+0.68 1.17+£0.49 1.24+0.60 1.27+0.60 1.21+£0.83
Gpx4  1.03+0.29 1.02+0.24 1.04+0.19 0.99+0.12 0.89+0.18 0.90+0.09 0.96+£0.20 0.90+0.35
HmoxI 1.01+£0.20 1.01+£0.16 1.03+0.18 0.99+£0.23 0.83+0.11 0.86+0.17 1.03+£0.33 0.97+0.50
Keapl 1.01+0.11 1.01£0.12 1.00£0.10 0.95+0.13 1.07£0.40 1.12+£0.53 0.93+£0.12 0.86+£0.17
Mt 1.01+£0.13 1.00+0.04 1.12+0.34 1.10+£0.45 0.96+0.18 0.99+£0.23 0.93+£0.26 0.85+0.26
Mt2a 1.07+£0.37 1.05+0.31 0.84+0.21 0.82+0.29 0.76+0.19 0.76+0.15 0.81+0.46 0.80+0.65
Ngol 1.02+£0.23 1.01£0.16 1.06+£0.14 1.00+£0.12 0.88+0.17 0.89+0.13 1.03£0.23 0.98+£0.41
Nfe2i2 1.03+0.27 1.01+£0.20 1.06+0.23 1.02+0.25 0.95+£0.09 0.97+0.11 1.09+0.23 1.01+£0.34
Sodl 1.02+£0.23 1.01+0.18 1.07+£0.32 1.01+£0.20 0.87+0.17 0.88+0.14 0.98+0.18 0.91+0.29
Sod2 1.02+£0.22 1.01£0.17 1.03£0.14 0.98+£0.11 1.04£0.10 1.07+0.13 1.23£0.35 1.18+£0.58
Txnl 1.03+£0.26 1.02+0.21 1.10+£0.23 1.04+0.15 1.00+0.19 1.01+0.16 1.05£0.20 0.98+0.33
PND 77

Chemical mediators and related markers
Illa 1.19+0.55 1.25+£0.66  2.47+0.76%* 2.32+£0.42%* 2.03+£0.69 2.32+1.02 2.02+0.65 2.16+1.08

111b 1.06 +0.44 1.12+0.63 1.45+0.37 1.38+£0.32 2.29+1.49 2.47+1.65 1.66+0.90 1.94+1.40
14 1.02+0.22 1.04+£032  1.12+0.39 1.04+£0.27 1.25+0.39 1.26+0.36 1.01+0.24 1.02+0.31
16 1.25+0.32 1.27+0.38 1.14+0.19 1.13+0.36 1.09+0.44 1.29+0.78 1.04+£0.54 1.05+0.44
Tgfbl  1.02+0.20 1.05+0.34 1.34+0.51 1.25+0.27 1.12+0.30 1.24+0.37 1.18+0.24 1.23+0.46
Tnf 1.03+0.26 1.05+£0.35 1.41+0.57 1.30+0.25 1.23+0.14 1.37+0.28 1.62+0.86 1.58+0.68

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; Cat, catalase; Gapdh, glyceraldehyde-3-phosphate
dehydrogenase; Gpx1, glutathione peroxidase 1; Gpx2, glutathione peroxidase 2; Gpx4, glutathione peroxidase 4;
Hmox1, heme oxygenase 1; Hprtl, hypoxanthine phosphoribosyltransferase 1; 7//a, interleukin 1 alpha; 1715,
interleukin 1 beta; /14, interleukin 4; 716, interleukin 6; Keap I, Kelch-like ECH-associated protein 1; LPS,
lipopolysaccharides; Mt1, metallothionein 1; M#2a, metallothionein 2A; Nfe2l2, nuclear factor, erythroid 2-like
2; Nfkb1, nuclear factor kappa B subunit 1; Ngol, NAD(P)H quinone dehydrogenase 1; Sod1, superoxide
dismutase 1; Sod2, superoxide dismutase 2; Tgfbl, transforming growth factor, beta 1; Tnf, tumor necrosis
factor; Txnl, thioredoxin 1.

Data are expressed as the mean = SD. N = 6/group.

*P <0.05,"P < 0.01, significantly different from the controls by Student’s ¢-test or Aspin—Welch’s ¢-test.

P <0.05, TP < 0.01, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s f-test with
Bonferroni correction.
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Table 1-15
Transcript-level expression changes of neurogenesis-related genes in the hippocampal dentate
gyrus in male pups on PND 21 in the main study

Control LPS alone LPS + 0.25% AGIQ LPS + 0.5% AGIQ
Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl

Granule cell lineage markers
Nestin 1.02+0.21 1.04+0.34 1.23+£0.30 1.15 £ 0.35 1.11+£0.33 1.03+037  0.98+0.11 1.02+0.19

Sox2 1.05+042 1.04+0.34 0.95+0.28 0.89 + 0.20 0.91+0.37 090+0.29  0.90+0.15 0.82+0.11
Eomes 1.02+0.21  1.02+0.22 1.26+0.50 1.23 £ 0.57 1.24+0.52 1.30£0.62 1.44+0.18 1.32+0.28
Dcx 1.01+0.18 1.03+0.28 1.16+0.28 1.13 £ 0.36 0.94+0.21 0.98+0.31 1.31£0.21 1.21+0.32

Dpysi3 1.01+£0.14 1.02+0.20 1.02+0.15 0.98 + 0.14 1.02+0.12 1.06+0.25 1.25+0.22 1.17+0.38
Tubb3 1.01+£0.19 1.01+0.18 0.83+0.11 0.80 £ 0.17 0.95+0.11 0.98+024  0.99+0.20 0.94+0.38
Rbfox3 1.01+£0.12 1.00+0.11 0.70£0.16**  0.65 £ 0.15**  1.01+0.12"  0.93+0.18" 0.94+0.12F  0.97+0.13'"
Cell proliferation marker

Pcna 1.03+£026 1.03+0.24 0.99+0.13 0.94 + 0.12 0.94+0.21 0.94+0.14  0.93+0.09 0.85+0.17
Cell cycle-related genes

Cendl 1.01£0.15 1.00£0.09 1.04+0.15 1.00 £ 0.23 0.97+0.15 1.01+£0.28 1.00+0.16 0.93+0.31
Ccend2 1.02+0.19 1.02+0.24 1.29+0.24 1.24 + 0.26 1.13+0.18 1.18+£0.35 1.26+0.23 1.16+£0.27

Cdkl 1.04+0.37 1.04+0.32 1.32+0.20 1.28 £ 0.32 1.13£0.67 1.15+0.67  0.76+0.12 0.70+0.19
Cdk2 1.01+0.12 1.01+£0.15 1.07+0.17 1.04 + 0.31 0.98+0.05 1.01+0.17  0.93+0.19 0.88+0.34
Chekl 1.06+0.36  1.06+0.39 1.35+0.83 1.37 = 1.07 0914045 096+0.52  0.79+0.23 0.72+0.23
Tp53 1.01+0.14 1.01+0.16 1.06+0.36 1.06 + 0.54 091+0.15 096+029  1.04+0.18 0.97+0.31
Apoptosis-related genes

Bakl 1.01+0.18 1.01+0.18 0.96+0.23 0.94 + 033 0.89+0.13 093+023  0.99+0.27 0.93+0.44
Bax 1.01+0.19 1.01£0.17 1.02+0.13 0.97 £ 0.12 0.89+0.13 091+0.17  0.96+0.14 0.89+0.27
Bel2 1.02+0.18 1.01+0.18 0.98+0.30 0.97 + 0.39 0.87+0.20 092+031  0.98+0.21 0.92+0.36
Caspl 1.01+0.18 1.01+0.18 0.94+0.17 0.91 + 0.29 0.94+0.12 0.97+0.18 1.02+0.20 0.95+0.35
Casp3 1.11+£0.52 1.15+0.62 2.82+2.02 2.87 243 1.75+0.75 1.78+0.80  0.98+0.41 0.94+0.47

Casp6 1.04+ 036 1.07+0.46 1.66+0.83 1.69 + 1.20 1.51+043 1.57+0.61 1.26+0.37 1.18+0.48
Casp8 1.00+0.08  1.00+0.07 1.05+0.28 1.04 £ 0.47 0.97+0.26 1.01£0.34  1.10+£0.25 1.00£0.26
Casp9 1.02+0.19 1.02+0.19 0.85+0.10 0.82 + 0.16 0.78 +£0.06 0.80+0.17  0.87+0.24 0.81+0.32
Caspl2 1.05+0.39  1.03+0.30 1.13+0.38 1.10 + 0.47 1.05+0.38 1.11+0.48 1.25+0.33 1.15+£0.37
GABAergic interneuron markers

Calbl 1.01£0.19 1.03+£0.26 0.86+0.20 0.81 £0.14 0.88+0.34 0.91+0.40 1.35+£0.357  1.24+0.37
Calb2 1.13£0.65 1.14+0.67 1.06+£0.71 0.96 + 0.58 0.85+£0.16 0.89+0.27  0.95+0.40 0.89+0.41
Pvalb 1.05+036 1.04+0.30 0.69+0.19 0.66 + 0.17* 0.69+0.11 0.70£0.08  0.85+0.27 0.81+0.38
Reln 1.01£0.13  1.02+0.23 0.92+0.24 0.89 + 0.28 0.75+0.15 0.78+0.22 1.03+0.30 0.97+0.46
Sst 1.06+0.40 1.05+0.35 0.99+0.17 0.95 £ 0.24 0.83+0.07 0.86+£0.18 1.00+0.32 0.95+0.47

Cholinergic receptors

Chrml 1.01+0.14 1.01£0.19 0.89+0.09 0.83 +0.13 0.88+0.11 0.81+0.17  0.92+0.08 0.98+0.05
Chrm2 1.02+0.20 1.03+£0.25 1.12+0.28 1.03 £ 0.17 1.31+£0.26 1.21+034  0.91+£0.27 0.95+0.20
Chrna7 1.02+0.21 1.01+0.15 1.01+0.14 0.94 + 0.10 1.12+0.11 1.02+0.11 1.11+0.20 1.18+0.16'"
Chrnb2 1.00+0.09 1.01£0.19 1.00+0.09 0.93 £0.13 1.10£0.09 1.01+£0.19  0.95+0.13 1.01+0.06
Dopaminergic receptor

Drd2 1.03+028 1.04+034  1.18+0.20 1.10 = 0.18 1.61£094  143+0.73  0.69+0.107"  0.73+0.08"
Glutamatergic receptors and glutamate transporters

Grial 1.00+0.08 1.01+0.14 0.92+0.19 0.90 + 0.30 0.74+0.19 0.77+£0.28 1.10+0.40 1.05+0.57
Gria2 1.00+£0.10 1.01+0.17 0.83+0.13* 0.79 + 0.18 0.71+0.18 0.74+0.23 1.05+0.21 0.98+0.34
Gria3 1.01+0.16 1.02+0.18 0.85+0.14 0.83 = 0.25 0.71+0.16 0.73+£0.22  0.99+0.31 0.94+0.44

Grin2a 1.03+0.26 1.03+0.28 0.82+0.24 0.81 + 0.36 0.78+0.15 0.80+022  0.96+0.31 0.92+0.49
Grin2b 1.01+£0.18  1.02+0.21 0.80+0.16 0.78 + 0.25 0.73+0.14 0.76+0.23 1.04+0.36 0.99+0.54
Grin2d 1.02+0.21 1.01+0.18 0.93+0.14 0.86 + 0.10 1.10£0.25 1.00£0.18 1.00+0.34 1.04+0.26
Slcl17a7 1.02+020 1.03+£0.25 0.97+0.26 0.93 + 0.28 1.00+£0.23 1.04+0.35 1.14+0.23 1.07+0.42
Synaptic plasticity-related genes

Are 1.03£0.27 1.03+0.27 0.97+0.31 0.91 £ 0.29 0.88+0.16 0.81+0.18  0.72+£0.29 0.77+0.32
Fos 1.01+0.16 1.01+0.14 0.93+0.11 0.87 £ 0.10 1.02+0.11 0.94+0.17 0.82+0.16 0.87+0.14
Jun 1.03+£0.29 1.04+0.33 0.82+0.17 0.76 £ 0.19 1.02+0.28 0.95+0.34 1.02+0.22 1.08+0.21

Mapkl 1.03£0.29 1.04+0.32 0.76£0.15 0.72 £ 0.21 0.97+0.22 0.91+0.32 1.00+0.36 1.08+0.45
Mapk3 1.35+1.01 1.35+0.90 0.72+0.44 0.68 £ 0.41 1.12+0.80 1.09+£0.92 1.41+1.03 1.58+1.27

Prgs2 1.04+0.29 1.03+0.29 0.77+0.10 0.71 + 0.08* 1.16 028" 1.07+0.337  1.12+0.137  1.19+0.18'"
Neurotrophic factor-related genes

Bdnf 1.01+0.11  1.02+0.21 0.93+0.29 0.92 + 041 0.93+0.13 0.97+0.24  1.52+0.58™ 1.46+0.84"
Cntf 1.01+0.14 1.01+0.17 0.99+0.31 0.95 + 0.28 1.08+0.13 1.11+£0.21 1.80+0.48 1.70+0.69
Ntrkl 1.11£0.50 1.10+0.49 1.05+0.36 1.02 £ 0.39 1.64+0.62 1.70+0.75 1.37+0.32 1.27+0.38
Ntrk2 1.01+0.15 1.01+0.14 091+0.17 0.88 + 0.23 0.81+0.09 0.84+0.19  0.90+0.23 0.85+0.36
DNA repair-related genes

Apexl 1.04+036 1.03+0.28 0.95+0.05 091 + 0.18 0.87+0.10 0.89+0.14  0.93+0.09 0.86+0.21
Bripl 1.01+0.16 1.01+0.19 0.93+0.35 091 + 043 0.90+0.25 094+033  0.96+0.24 0.87+0.20
Erccl 1.01+0.18 1.02+0.20 0.95+0.13 0.92 + 0.22 0.78£0.11 0.81+021  0.95+0.16 0.90+0.34
Oggl 1.01+0.16 1.01£0.17 0.99+0.08 0.95 + 0.21 0.93+0.11 097+024  1.03+£0.20 0.96+0.30

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; Apex!, apurinic/apyrimidinic endodeoxyribonuclease 1; Arc,
activity-regulated cytoskeleton-associated protein; Bakl, BCL2-antagonist/killer 1; Bax, BCL2 associated X,
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apoptosis regulator; Bcl2, BCL2, apoptosis regulator; Bdnf, brain-derived neurotrophic factor; Bripl, BRCA1
interacting protein C-terminal helicase 1; Calbl, calbindin 1 (also known as calbindin-D-28K); Calb2, calbindin
2 (also known as calbindin-D-29K and calretinin); Caspl, caspase 1; Casp3, caspase 3; Casp6, caspase 6;
Casp8, caspase 8; Casp9, caspase 9; Caspl2, caspase 12; Ccndl, cyclin D1; Cend2, cyclin D2; Cdkl, cyclin-
dependent kinase 1; Cdk2, cyclin-dependent kinase 2; Chekl, checkpoint kinase 1; Chrm1, cholinergic receptor,
muscarinic 1; Chrm2, cholinergic receptor, muscarinic 2; Chrna7, cholinergic receptor nicotinic alpha 7 subunit;
Chrnb2, cholinergic receptor nicotinic beta 2 subunit; Cntf, ciliary neurotrophic factor; Dcx, doublecortin;
Dpysi3, dihydropyrimidinase-like 3; Drd2, dopamine receptor D2; Fomes, eomesodermin; Erccl, ERCC
excision repair 1, endonuclease non-catalytic subunit; Fos, Fos proto-oncogene, AP-1 transcription factor
subunit; Gapdh, glyceraldehyde-3-phosphate dehydrogenase; Grial, glutamate ionotropic receptor AMPA type
subunit 1; Gria2, glutamate ionotropic receptor AMPA type subunit 2; Gria3, glutamate ionotropic receptor
AMPA type subunit 3; Grin2a, glutamate ionotropic receptor NMDA type subunit 2A; Grin2b, glutamate
ionotropic receptor NMDA type subunit 2B; Grin2d, glutamate ionotropic receptor NMDA type subunit 2D;
Hprtl, hypoxanthine phosphoribosyltransferase 1; Jun, Jun proto-oncogene, AP-1 transcription factor subunit;
LPS, lipopolysaccharides; Mapkl, mitogen activated protein kinase 1; Mapk3, mitogen activated protein kinase
3; Nes, nestin; Ntrkl, neurotrophic receptor tyrosine kinase 1; Ntrk2, neurotrophic receptor tyrosine kinase 2;
Oggl, 8-oxoguanine DNA glycosylase; Pcna, proliferating cell nuclear antigen; Ptgs2, prostaglandin-
endoperoxide synthase 2; Pvalb, parvalbumin; Rbfox3, RNA binding fox-1 homolog 3 (also known as NeuN);
Reln, reelin; Sici7a7, solute carrier family 17 member 7; Sox2, SRY-box transcription factor 2; Sst, somatostatin;
Tp53, tumor protein p53; Tubb3, tubulin, beta 3 class II1.

Data are expressed as the mean = SD. N = 6/group.

*P <0.05, **P < 0.01, significantly different from the controls by Student’s #-test or Aspin-Welch’s #-test.

TP <0.05, TP < 0.01, significantly different from the LPS alone by Dunnett’s test or Aspin-Welch’s #-test with
Bonferroni correction.
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Table 1-16

Transcript-level expression changes of neurogenesis-related genes in the hippocampal dentate
gyrus in male pups on PND 77 in the main study

Control LPS alone LPS + 0.25% AGIQ LPS +0.5% AGIQ
Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl

Granule cell lineage markers

Nestin 1.01+0.18 091 +0.23 1.20+0.17 1.05 £ 0.27 1.23+£0.27 1.22+0.33 1.21+£0.23 1.14+0.47
Sox2 1.01 £0.16 1.01 £0.15 1.11+£0.25 1.09 = 0.36 1.03+0.22 1.14+£0.31 0.96+0.22 0.99+0.29
Eomes  1.01 £0.15 1.01 +0.13 1.10+£0.32 1.03 £ 0.09 091+0.15 1.02+0.28 1.01+£0.32 1.00+0.29
Dcx 1.01 £0.15 1.03 + 0.30 0.95+0.14 1.05 £ 0.30 0.95+0.19 1.04+0.19 1.00+0.19 1.03+£0.33
Tubb3 1.01 £0.13 1.01 £0.19 0.66+0.24* 0.65 + 0.30* 0.95+0.15" 1.05+0.19 1.12+0.217  1.17+0.437
Dpysi3 1.00+0.10 1.03 £ 0.26 1.13+0.42 1.06 £ 0.22 0.94+0.18 1.04+0.19 1.00+£0.27 1.06+£0.25
Rbfox3 1.01+0.14 1.03 £ 0.26 1.18+0.37 1.11 £ 0.22 0.90+0.20 0.98+0.17 0.90+0.13 0.91+£0.19
GABAergic interneuron markers

Calbl 1.01 £0.19 1.03 £ 0.25 1.28+0.34 1.23 + 0.38 1.17+0.23 1.29+0.32 1.00+0.19 1.02+0.27
Calb2 1.00 + 0.08 1.01 £ 0.16 1.14+0.21 1.10 + 0.30 0.94+0.21 1.05+0.30 1.05+0.22 1.13+£0.23
Pvalb 1.02 +£0.23 1.02 £ 0.20 1.23+0.21 1.11 £ 0.29 0.99+0.19 0.91+0.29 1.11+£0.34 0.95+0.42
Reln 1.01 £0.12 1.01 £0.13 1.00+0.17 0.96 = 0.18 1.07+0.14 1.20+0.29 0.98+0.07 1.03+0.29
Sst 1.02 +£0.22 1.03 £ 0.25 1.08+0.30 1.03 £ 0.29 1.11+0.11 1.22+0.22 0.87+0.17 0.91+0.29
Cholinergic receptors

Chrml  1.01 £0.15 1.02 £ 0.20 1.22+0.28 1.17 £ 0.22 0.93+0.19 1.01+0.17 0.92+0.18 0.93+0.16
Chrm2  1.04 +0.31 1.04 £ 0.32 0.97+0.43 0.90 + 0.26 0.96+0.23 1.04+0.21 1.36+0.57 1.47+0.92
Chrna7 1.03 +0.28 1.07 £ 0.40 1.21+0.37 1.13 £0.17 0.82+0.15" 0.90+0.16 0.95+0.10 1.05+0.28
Chrnb2 1.01 +0.18 1.03 £ 0.26 1.09+0.43 1.02 £0.23 1.00+0.19 1.09+0.19 1.1240.17 1.17+0.39
Dopaminergic receptors

Drd2 1.07 +£0.47 1.06 + 0.40 1.17+0.29 1.11 £ 0.19 1.35+0.59 1.45+041 1.24+0.56 1.34+0.86
Glutamatergic receptors

Grial 1.02+0.21 1.04 £ 0.28 1.30+0.38 1.23 £0.21 0.90 +0.217 0.97+0.18 0.96+0.15 0.97+0.19
Gria2 1.03+0.24 1.06 + 0.35 1.30+0.43 1.23 £0.24 0.83+0.22F 0.90+0.20 0.87+0.13"7  0.91+0.29
Gria3 1.02+0.21 1.03 £ 0.25 1.27+£0.42 1.20 £ 0.25 0.87+0.18" 0.95+0.17 0.86+0.16"  0.90+0.30
Grin2a  1.02 +0.20 1.03 £ 0.24 1.27+0.33 1.21 £ 0.25 0.97+0.24 1.05+0.17 1.00+0.28 0.97+0.06
Grin2b  1.02+0.21 1.04 £ 0.29 1.40+0.50 1.31 £ 0.24 1.02+0.24 1.11+0.23 1.02+0.23 1.02+0.21
Synaptic plasticity-related genes

Are 1.05+0.31 1.04 + 0.31 1.55+0.34* 1.49 + 0.37* 0.96+0.23"  1.05£0.25"  0.98+£0.24"  0.97+0.16"
Fos 1.01 £0.15 1.02 +£0.23 1.12+0.21 1.08 £ 0.24 1.04+0.19 1.13+£0.18 1.16+0.33 1.21+£0.53
Mapkl  1.04+0.28 1.06 + 0.36 1.20+£0.39 1.13 £ 0.21 0.95+0.10 1.06+0.26 1.03+0.14 1.05+0.17
Mapk3  1.02+0.21 1.05 + 0.35 1.35+0.42 1.26 £ 0.16 0.96+0.15 1.08+ 0.30 0.98+0.17 1.00+£0.27
Neurotrophic factor-related genes

Bdnf 1.01 +0.14 1.03 £ 0.16 1.02+0.23 0.97 £ 0.12 0.87+0.16 0.95+0.13 0.83+0.17 0.85+0.25
Cntf 1.00 £ 0.11 1.02 £ 0.19 1.15+0.13* 1.12 + 0.29 1.16 £0.16 1.27+0.19 1.17+0.20 1.13+£0.32
Ntrkl 1.09 + 0.08 1.06 = 0.10 1.11£0.20 1.09 + 0.14 0.92+0.20 1.00+0.11 0.88+0.31 1.06+0.31
Ntrk2 1.01 +0.17 1.03 +£ 0.18 1.19+0.32 1.14 + 0.31 0.78 +0.20" 0.86+0.20 1.01+0.26 1.05+£0.33

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; Arc, activity-regulated cytoskeleton-associated protein; Bdnf,
brain-derived neurotrophic factor; Calbl, calbindin 1 (also known as calbindin-D-28K); Calb2, calbindin 2 (also
known as calbindin-D-29K and calretinin); Chrm1, cholinergic receptor, muscarinic 1; Chrm2, cholinergic
receptor, muscarinic 2; Chrna7, cholinergic receptor nicotinic alpha 7 subunit; Chrnb2, cholinergic receptor
nicotinic beta 2 subunit; Cntf, ciliary neurotrophic factor; Dcx, doublecortin; Dpys/3, dihydropyrimidinase-like
3; Drd2, dopamine receptor D2; Fomes, eomesodermin; Fos, Fos proto-oncogene, AP-1 transcription factor
subunit; Gapdh, glyceraldehyde-3-phosphate dehydrogenase; Grial, glutamate ionotropic receptor AMPA type
subunit 1; Gria2, glutamate ionotropic receptor AMPA type subunit 2; Gria3, glutamate ionotropic receptor
AMPA type subunit 3; Grin2a, glutamate ionotropic receptor NMDA type subunit 2A; Grin2b, glutamate
ionotropic receptor NMDA type subunit 2B; Hprtl, hypoxanthine phosphoribosyltransferase 1; LPS,
lipopolysaccharides; Mapkl, mitogen activated protein kinase 1; Mapk3, mitogen activated protein kinase 3;
Nes, nestin; Ntrkl, neurotrophic receptor tyrosine kinase 1; Ntrk2, neurotrophic receptor tyrosine kinase 2;

Pvalb, parvalbumin; Rbfox3, RNA binding fox-1 homolog 3 (also known as NeuN); Reln, reelin; Sox2, SRY-box
transcription factor 2; Sst, somatostatin; 7ubb3, tubulin, beta 3 class III.

Data are expressed as the mean = SD. N = 6/group.

*P <0.05, **P < 0.01, significantly different from the controls by Student’s ¢-test or Aspin-Welch’s #-test.

P <0.05, TP < 0.01, significantly different from the LPS alone by Dunnett’s test or Aspin—Welch’s f-test with
Bonferroni correction.
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Table 1-17
Measurement of oxidative stress parameters in the brain of male pups

Control LPS alone LPS +0.25% AGIQ LPS +0.5% AGIQ
PND 6
Cerebrum
No. of pups examined 7 7 7 7
MDA (nmol/mg tissue protein) 1.20+0.37 2.36+1.18* 1.65+0.86 1.88+1.02
GSSG/GSH ratio 0.043+0.018 0.090+0.054 0.068 +0.069 0.051+0.013
PND 21
Hippocampus
No. of pups examined 7 7 7 7
MDA (nmol/mg tissue protein) 6.42+3.05 5.80+3.21 3.05+0.37" 4.08+1.49
GSSG/GSH ratio 0.022+0.005 0.026+0.009 0.025 +0.005 0.028+0.009

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; GSH, reduced glutathione; GSSG, glutathione disulfide;
LPS, lipopolysaccharides; MDA, malondialdehyde; PND, postnatal day.

Data are expressed as the mean + SD.

*P < 0.05, significantly different from the controls by Student’s #-test or Aspin-Welch’s #-test.

TP < 0.05, significantly different from the LPS alone by Dunnett’s test or Aspin—-Welch’s ¢-test with Bonferroni

correction.
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Main Study
Animals: Mated female SD rats (N = 15/group)

GD PND

1 18 0 3 6 10 21 38 45 70 77

| | | 1 1 | | | 1 | ]
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A A & A

LPS alone | I
A A A e g =/\
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Satellite Study
Animals: Mated female SD rats (N = 3/group)
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L 1 1 1 | | ]
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Controls [ | A:LPS (1 mg/kgBW)
AN A AN A: necropsy
LPS alone I | ¢=:behavioral test
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Fig. 1-1.

B : 0.5% AGIQ (w/w) in basal diet

Experimental design of developmental exposure study of lipopolysaccharides (LPS) and alpha-glycosyl

isoquercitrin (AGIQ) using mated female SD rats. Animal experiments consist of main study and satellite study.
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(A) Open field test (B) Social interaction test

: Contact area radius

: In radius

: Out radius

QOO

Day 1 Habituation

Day 2 Test
Open field Open field
(C) Contextual fear conditioning test
Day 1 A Day 2 Day 3 Day 4 Day 5
Conditioning » Acquisition » Extinction #1 » Extinction #2 » Extinction #3
Fig. 1-2.

Experimental procedures of behavioral tests conducted during adolescent and adult stages. (A) Open field test
was performed on postnatal day (PND) 38 (adolescent stage) and PND 70 (adult stage). (B) Social interaction
test was performed consecutively on PND 39 and PND 40 (adolescent stage) and on PND 71 and PND 72 (adult
stage) using the same arena used in the open field test. After the habituation on day 1, social interaction was
evaluated on day 2. (C) Contextual fear conditioning test was performed during the period from PND 41 to PND
45 (adolescent stage) and from PND 73 to PND 77 (adult stage). Five trials in the order of “fear conditioning”,
“fear acquisition” and “fear extinction #1, #2, and #3” were performed with 24 h interval during 5 consecutive

days.

150



(A) Hippocampal formtin at PND 6

l'":',-

Fig. 1-3.
Overview of the hippocampus of a male rat on postnatal day (PND) 6 and PND 77 stained with hematoxylin and

eosin. (A) Hippocampal formation on PND 6. The numbers of cells in the whole area of the hippocampal
formation (as enclosed by the dotted line) displaying immunoreactivity for ionized calcium-binding adapter
molecule 1 (Ibal), cluster of differentiation (CD) 68, CD163, and glial fibrillary acidic protein (GFAP) were
counted at this time point. Bar = 500 um. (B) Hippocampal dentate gyrus on PND 77. (Left panel) Lower
magnification of the dentate gyrus. On PND 21 and PND 77, the numbers of cells in the hilus of the dentate
gyrus (as enclosed by the dotted line) displaying immunoreactivity for calbindin-D-28K (CALB1), calbindin-D-
29K (CALB2), glutamic acid decarboxylase 67 (GAD67), parvalbumin (PVALB), reelin (RELN), somatostatin
(SST), Ibal, CD68, CD163, and GFAP were counted and normalized for the unit area. Only small-sized cells
with positive immunoreactivity for these antigens were counted. Cornu Ammonis (CA) 3 neurons were excluded
from counting. Bar = 200 pm. (Right panel) Higher magnification of the granule cell layer (GCL) and
subgranular zone (SGZ). The distribution of immunoreactive cells for GFAP, SRY -box transcription factor 2
(SOX2), T-box brain protein 2 (TBR2), doublecortin (DCX), tubulin, beta 3 class III (TUBB3), neuronal nuclei
(NeuN), proliferating cell nuclear antigen (PCNA), activity-regulated cytoskeleton-associated protein (ARC),
cyclooxygenase-2 (COX2), Fos proto-oncogene, AP-1 transcription factor subunit (FOS), and phosphorylated
extracellular signal-regulated kinase 1/2 (p-ERK1/2), as well as apoptotic cells positive for terminal
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deoxynucleotidyl transferase-mediated dUTP-biotin nick end-labeling (TUNEL), were measured in the SGZ
and/or GCL. Bar = 20 um.
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(A) Ultrasonic vocalization test
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(B) Social interaction test at the adolescent stage
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(C) Contextual fear conditioning test
Adolescent stage
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-e-Control
100 100 &-LPS alone
4LPS + 0.25% AGIQ
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*
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Conditioning Acquisition

Fig. 1-4.

Extinction #1

Extinction #2

Extinction #3

The results of behavioral tests. (A) Ultrasonic vocalization test in female pups at postnatal day (PND) 10. N =6
(controls) or 10 (other groups). (B) Social interaction test in male pups during the adolescent stage (session 2;
PND 39-40). N = 10/group. (C) Contextual fear conditioning test in male pups during the adolescent stage (PND
41-45) and adult stage (PND 73-77). N = 10/group. Values are expressed as the mean +SD or mean + SD. *P <
0.05, **P < 0.01, significantly different from the controls by Student's ¢-test or Aspin—Welch's ¢-test. TP < 0.05,

153



TP < 0.01, significantly different from the LPS alone by Dunnett's test or Aspin—Welch's ¢-test with Bonferroni

correction.
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Fig. 1-5.

Distribution of immunoreactive cells for glial cell marker proteins, i.e., (A) ionized calcium-binding adapter
molecule 1 (Ibal), (B) cluster of differentiation (CD) 68, (C) CD163, and (D) glial fibrillary acidic protein
(GFAP) in the hippocampal formation at postnatal day (PND) 6 and hilar region of the dentate gyrus at PND 21
and PND 77 of male pups. Representative images from the controls (left), LPS alone (middle), and LPS + 0.5%
AGIQ (right) on PND 21. Arrowheads indicate immunoreactive cells. Magnification x 200; bar = 100 pm.
Graphs show the numbers of immunoreactive cells in the hippocampal formation at PND 6 and hilar region at
PND 21 and PND 77. N = 10/group. Values are expressed as the mean +SD. *P < 0.05, **P < 0.01, significantly
different from the controls by Student's t-test or Aspin—Welch's ¢-test. TP < 0.05, TP < 0.01, significantly

different from the LPS alone by Dunnett's test or Aspin—Welch's ¢-test with Bonferroni correction.
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(A) GFAP
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Fig. 1-6.
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Distribution of immunoreactive cells for granule cell lineage marker proteins, i.e., (A) glial fibrillary acidic

protein (GFAP), (B) SRY-box transcription factor 2 (SOX2), or (C) T-box brain protein 2 (TBR2) in the

subgranular zone (SGZ), and (D) doublecortin (DCX), (E) tubulin, beta 3 class III (TUBB3), or (F) neuronal

nuclei (NeuN) in the SGZ and granule cell layer (GCL) of male pups at postnatal day (PND) 21 and PND 77.

Representative images from the controls (left), LPS alone (middle), and LPS + 0.5% AGIQ (right) at PND 21
(GFAP, SOX2, TBR2 and NeuN) or PND 77 (DCX and TUBB3). Arrowheads indicate immunoreactive cells.
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Magnification x 400; bar = 50 um. Graphs show the numbers of immunoreactive cells in the SGZ and/or GCL.
N = 10/group. Values are expressed as the mean +SD. *P < 0.05, **P < 0.01, significantly different from the
controls by Student's ¢-test or Aspin—Welch's ¢-test. 7'P < 0.01, significantly different from the LPS alone by

Dunnett's test or Aspin—Welch's #-test with Bonferroni correction.
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(A) PCNA

Control, PNI? 77 LPS alone, PND 77

(B) TUNEL

Control, PND 21 LPS alone, PND 21

Fig. 1-7.
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Distribution of (A) proliferating cell nuclear antigen (PCNA)" proliferating cells and (B) terminal

deoxynucleotidyl transferase dUTP nick end labeling (TUNEL)" apoptotic cells in the subgranular zone (SGZ)

of male pups at postnatal day (PND) 21 and PND 77. Representative images from the controls (left), LPS alone
(middle) and LPS + 0.5% AGIQ (right) at PND 21 (TUNEL) or PND 77 (PCNA). Arrowheads indicate

immunoreactive cells. Magnification x 400; bar = 50 pm. Graphs show the numbers of immunoreactive cells in

the SGZ. N = 10/group. Values are expressed as the mean +SD. **P < 0.01, significantly different from the

controls by Student's #-test or Aspin—Welch's #-test.
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(A) CALB1
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Distribution of interneurons immunoreactive for (A) calbindin-D-28K (CALB1), (B) calbindin-D-29K
(CALB2), (C) glutamic acid decarboxylase 67 (GAD67), (D) parvalbumin (PVALB), (E) reelin (RELN), and (F)

somatostatin (SST) in the hilar region of the dentate gyrus of male pups at postnatal day (PND) 21 and PND 77.

Representative images from the controls (left), LPS alone (middle), and LPS + 0.5% AGIQ (right) at PND 21.

Magnification x 200; bar = 100 pm. Graphs show the numbers of immunoreactive cells in the hilar region. N =
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10/group. Values are expressed as the mean +SD. *P < (.05, significantly different from the controls by Student's

t-test or Aspin—Welch's z-test.
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Fig. 1-9.

Distribution of granule cells immunoreactive for synaptic plasticity-related proteins, i.e., (A) activity-regulated
cytoskeleton-associated protein (ARC), (B) cyclooxygenase-2 (COX2), (C) Fos proto-oncogene, AP-1
transcription factor subunit (FOS), and (D) phosphorylated extracellular signal-regulated kinase 1/2 (p-ERK1/2)
in the granule cell layer (GCL) of male pups at postnatal day (PND) 21 and PND 77. PND 77 animals were those
examined at 90 min after the 3rd trial of fear extinction test. Representative images from the controls (left), LPS
alone (middle), and LPS + 0.5% AGIQ (right) at PND 21 (COX2, FOS, and p-ERK1/2) or PND 77 (ARC).
Magnification x 400; bar = 50 um. Graphs show the numbers of immunoreactive cells in the GCL. N =
10/group. Values are expressed as the mean +SD. *P < 0.05, **P < 0.01, significantly different from the controls
by Student's ¢-test or Aspin—Welch's -test. TP < 0.05, significantly different from the LPS alone by Dunnett's test

or Aspin—Welch's ¢-test with Bonferroni correction.
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Fig. 1-10.

The results of the oxidative stress measurement in the brain of male pups at postnatal day (PND) 6 and PND 21.
N = 7/group. Values are expressed as the mean +SD. *P < 0.05, significantly different from the controls by
Student's ¢-test or Aspin—Welch's #-test. TP < 0.05, significantly different from the LPS alone by Dunnett's test or

Aspin—Welch's #-test with Bonferroni correction.
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Table 2-1

Primary antibodies and experimental conditions used in immunohistochemistry

Antigen Abbreviated Host ~ Clonality Clone name Dilution Antigen Manufacturer (City, State,
name species retrieval Country)
Activity-regulated cytoskeleton- ARC Rabbit Polyclonal n.a. 1:2000  Microwaving® Synaptic Systems GmbH
associated protein IgG (Gottingen, Germany)
Calbindin-D-28K CALB1 Mouse Monoclonal CB-955 1:500 Microwaving * Sigma-Aldrich Co. LLC
IgG, (Saint Louis, MO, USA)
Calbindin-D-29K CALB2 Rabbit Monoclonal EP1798 1:600 Microwaving® Abcam plc
IgGy (Cambridge, UK)
Cluster of differentiation 68 CD68 Mouse Monoclonal EDI 1:500 Autoclaving ® BMA Biomedicals (Augst,
IgG, Switzerland)
Cluster of differentiation 163 CD163 Mouse Monoclonal ED2 1:500 Protein Bio-Rad Laboratories, Inc.
1gG, digesting © (Hercules, CA, USA)
Cyclooxygenase-2 CcOx2 Mouse Monoclonal 33/Cox-2  1:200 Microwaving® BD Biosciences, Inc. (San
1gG, Jose, CA, USA)
Doublecortin DCX Rabbit Polyclonal n.a 1:1000  Autoclaving® Abcam plc
IeG
Fos proto-oncogene, AP-1 FOS Mouse Monoclonal 2H2 1:1000  Microwaving¢ Abcam plc
transcription factor subunit 1gGy
Glutamic acid decarboxylase-67 GAD67 Mouse Monoclonal 1G10.2 1:200 Autoclaving ® MilliporeSigma (Burlington,
1gGoa MA, USA)
Glial fibrillary acidic protein GFAP Mouse Monoclonal GAS 1:200 Autoclaving ® MilliporeSigma
IgG1
ITonized calcium-binding adaptor Ibal Rabbit Polyclonal n.a. 1:300 Autoclaving ® Fujifilm Wako Pure Chemical
molecule 1 IeG Corporation (Osaka, Japan)
Neuronal nuclei NeuN Rabbit Monoclonal EPR12763 1:500 Autoclaving ® Abcam plc
IgG1
Parvalbumin PVALB Mouse Monoclonal PARV-19  1:1000  Microwaving* MilliporeSigma
IgGl
phosphorylated Extracellular ~ p-ERK1/2 Rabbit Monoclonal  137F5 1:100 Microwaving® Cell Signaling Technology,
signal-regulated kinase 1/2 IeG Inc. (Danvers, MA, USA)
(phosphorylated p44/p42 MAP
kinase)
Proliferating cell nuclear PCNA Mouse Monoclonal PC10 1:200 Microwaving * Agilent Technologies (Santa
antigen 12Gaa Clara, CA, USA)
Reelin RELN Rabbit Monoclonal  JA63-13 1:1000  Autoclaving ® Novus Biologicals (Littleton,
IeG CO, USA)
SRY-box transcription factor 2 SOX2 Mouse Monoclonal ~ 9-9-3 1:4000  None Abcam plc
IgG1
Somatostatin SST Rabbit Polyclonal n.a 1:200 Microwaving* Abcam plc
IgG
T box brain protein 2 TBR2 Rabbit Polyclonal n.a 1:500 Autoclaving ® Abcam ple
1gG
Tubulin, beta 3 class III TUBB3 Mouse Monoclonal  TU-20 1:500 Autoclaving® Abcam plc
IgG1

Abbreviation: n.a, not applicable.

290°C for 10 min in 10 mM citrate buffer (pH 6.0).

b 121°C for 10 min in 10 mM citrate buffer (pH 6.0).
¢ Proteinase K treatment (40 ng/mL) at room temperature for 15 min.
490°C for 10 min in Target Retrieval Solution (pH 9.0; Agilent Technologies).
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Table 2-2

Sequence of primers used for real-time reverse transcription-PCR

Gene Accession no. Forward primer (5' — 3") Reverse primer (5' — 3')

Arc NM _019361.1 AGTGTCTGAA AGGCAATGAAAAGTAG CCTTCGGCCA TCTCTGATTC

Bdnf NM_ 001270630 CACTTTTGAG CACGTGATCG A TCCGCGTCCT TATGGTTTTC

Calbl NM_031984.2 AGGCTGGATT GGAGCTATCA C GTTGCTGGCA TCGAAAGAGC

Calb2 NM_ 053988 AGCTCCAGGA GTACACCCAAAC CCCAATTTGC CGTCTCCAT

Cat NM_ 012520.2 ATTGCCGTCC GATTCTCC CCAGTTACCATCTTCAGTGT AG
Cdkl NM_019296.1 CGCGTCCCAC GTCAAGA CCAGCATTTT CGAGAGCAAG T
Cdk2 NM_199501.1 TTGGCCAGGA GTTACTTCTA TGC TCCTGCCGAG CCCACTT

Chekl NM_080400.1 TGGCAAAGGA CTGCTTGTTG AGTTGAACTT CTCCATAGGC G
Chrna7  NM_012832 CGTTCGCTGG TTCCCTTTT GGACCAGGAC CCAAACTTCA
Chrml ~ NM_080773.1 CCATCCTCTT CTGGCAATAC CT GGGAGAGGAA CTGGATGTAG CA
Dcx NM_053379.3 GGATTGTGTA CGCTGTTTCT TCTG TCAGGTCAGC CAGCAATGC

Dpysi3  NM 012934.1 CATGTGGTAC CTGAACCTGA GTCTA GCCCACTCAC GCCACTTTT

Drd2 NM_012547.1 CTTTGCAGAC CACCACCAACT TGTGGCCACC AGAAGATCAG
Eomes XM 017596193.1 GCCGGACTAC CATGGACATC TTTCTCCTTG GCAAGCTGAT C

Fos NM 022197 CAACGAGCCC TCCTCTGACT TGCCTTCTCT GACTGCTCAC A
Gapdh ~ NM_017008 GGCCGAGGGC CCACTA TGTTGAAGTC ACAGGAGACA ACCT
Gpxl NM_030826.4 GCTGCTCATT GAGAATGTCG GAATCTCTTC ATTCTTGCCATT
Grial NM_031608 GTGAGCGTCG TCCTCTTCCT TCTTCGCTGT GCCATTCGTA

Gria2 NM_001083811.1  CATCACACCT AGCTTCCCAA CA CTTTGAGGTC AGGTCGCATC T
Grin2a  NM_012573 GGCTGTCAGC ACTGAATCCA GGTTTAGAGA ATCCTGGCGT AGAG
Grin2b  NM_012574 TCGTCAAGAC ACAAGATTAA AACCA GGAGGATAAA GGAACGGAAG AAA
Hprtl NM_012583 GCCGACCGGT TCTGTCAT TCATAACCTG GTTCATCATC ACTAATC
Illa NM_017019.1 GAGGCCATAG CCCATGATTT AG TGGAAGCTGT GAGGTGCTGA T
11b NM 031512 TGACAGACCC CAAAAGATTA AGG CTCATCTGGA CAGCCCAAGTC

16 NM _012589.2 GACTTCCAGC CAGTTGCCTT CTTG TGGTCTGTTG TGGGTGGTAT CCTC
118 NM _019165.1 ACACAGGCGG GTTTCTTTTG CAACCGCAGT AATACGGAGC ATA
Keapl NM 057152 CAGAACAAGC CATGCCTTCT T TCTGGTCTTC CACAAGGTCC TT
Mapkl NM _053842.2 AAAATAAGGT GCCGTGGAAC AG ATCCAGTAAA TCCAGAGCTT TGGA
Mapk3 ~ NM_017347.3 GCCCTCCAAT CTGCTTATCAA C GCAAGGCCAA AATCACAGAT C

Mtl NM_138826.4 GCTGTGCCTG AAGTGACGAA TCTGAGTTGG TCCGGAAATT ATTT
Nes NM_001308239.1  TTGGCTTTCT GGACCCCAAG CAGGAAGGCT GTCACAGGAG
Nfkbl NM_001276711.1  CACTAAATCC AACACAGGCA TCAC GGCACAATCT CTAGGCTCGT TT
Ntrk2 NM_001163168.2  GGCTTATGCT TGCTGGTCTT G TCCTAGTGGT GCTGCATTTG C
Pcna NM_022381.3 CTCACGTCTC CTTAGTGCAG CTT CGATCGCAGC GGTATGTGT

Ptgs?2 NM 011198 CTCAGCCAGG CAGCAAATC ACATTCCCCA CGGTTTTGAC

Pvalb NM_ 022499 TCGCCACAAAAAGTTCTTCC A TCTTCACATC ATCCGCACTC TT
Rbfox3 NM_001134498.2 TCTCTTGTCC GTTTGCTTCC A CCTCCATAAA TCTCAGCACC ATAA
Reln NM 080394 GCCAGCTTTC GACTACCCTA TTAAC CGTAGTGGCA CAGAAGCTAT CG
Sodl NM 017050.1 CATTCCATCA TTGGCCGTAC TA TTTCCACCTT TGCCCAAGTC

Sox2 NM 001109181 GCGGCAACCA GAAGAACAG CCCGCTCGCC ATGCT

Sst NM_012659.1 ACCCCGGGAA CGCAAA CCACACCATG AAGGCATTCA

Tgfbl NM_021578 ATCGACATGG AGCTGGTGAA A CGAGCCTTAG TTTGGACAGG AT
Tnf NM_012675.3 GCCCGAGGCA ACACATCT CCAGTTCCAC ATCTCGGATC A
Tubb3 NM_139254.2 AACGTCAAGG TAGCGGTGTG T CGTGCTGTTG CCGATGAAG

Abbreviations: Arc, activity-regulated cytoskeleton-associated protein; Bdnf, brain-derived neurotrophic factor;
Calbl, calbindin 1 (also known as calbindin-D-28K); Calb2, calbindin 2 (also known as calbindin-D-29K and
calretinin); Cat, catalase; Cdkl, cyclin-dependent kinase 1; Cdk2, cyclin-dependent kinase 2; Chekl, checkpoint

kinase 1; Chrna?7, cholinergic receptor nicotinic alpha 7 subunit; Chrm1, cholinergic receptor, muscarinic 1; Dcx,

doublecortin; Dpysi3, dihydropyrimidinase-like 3; Drd2, dopamine receptor D2; Eomes, eomesodermin; Fos,

Fos proto-oncogene, AP-1 transcription factor subunit; Gapdh, glyceraldehyde-3-phosphate dehydrogenase;

Gpx1, glutathione peroxidase 1; Grial, glutamate ionotropic receptor AMPA type subunit 1; Gria2, glutamate

ionotropic receptor AMPA type subunit 2; Grin2a, glutamate ionotropic receptor NMDA type subunit 2A;

Grin2b, glutamate ionotropic receptor NMDA type subunit 2B; Hprtl, hypoxanthine phosphoribosyltransferase
1; Il1a, interleukin 1 alpha; 7/1b, interleukin 1 beta; /6, interleukin 6; /118, interleukin 18; Keap1, Kelch-like
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ECH-associated protein 1; Mapkl, mitogen activated protein kinase 1; Mapk3, mitogen activated protein kinase
3; Mtl, metallothionein 1; Nes, nestin; Nfkb1, nuclear factor kappa B subunit 1; Ntrk2, neurotrophic receptor
tyrosine kinase 2; Pcna, proliferating cell nuclear antigen; Ptgs2, prostaglandin-endoperoxide synthase 2; Pvalb,
parvalbumin; Rbfox3, RNA binding fox-1 homolog 3; Reln, reelin; Sodl, superoxide dismutase 1; Sox2, SRY-
box transcription factor 2; Sst, somatostatin; 7gfb/, transforming growth factor, beta 1; Tnf, tumor necrosis
factor; Tubb3, tubulin, beta 3 class III.
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Table 2-3

Maternal reproductive parameters

Control LPS alone LPS + AGIQ
No. of dams examined 16 16 15
No. of left implantation sites 58+1.8 55+1.8 6.5+1.5
No. of right implantation sites 6.6+2.6 6.4+1.8 5.6+1.9
No. of all implantation sites 11.6+4.6 11.1+£3.9 11.3+3.8
No. of live pups 10.4+4.5 10.5+3.6 10.4+4.8
Male ratio (%) 49.3+19.9 51.6+12.2 38.6+16.0

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides.

Data are expressed as the mean + SD.

166



Table 2-4

Body weight and food consumption and water consumption of dams

Control LPS alone LPS + AGIQ
No. of dams examined 16 16 15
Body weight (g/day)
GD 10 272.2+£22.8 271.0+£21.8 272.1£20.5
GD 11 277.7+£23.1 276.1+21.1 279.0+£21.3
GD 15 291.4+253 290.4+23.5 292.5+23.1
GD 16 300.6+25.1 294.9+23.8 297.0+25.3
GD 17 314.8+33.8 308.6+£29.4 309.4+34.9
GD 20 353.6+44.3 348.5+37.5 347.5+38.2
PND 3 284.6+£22.7 283.5+£20.9 283.8+£23.7
PND 7 285.9+23.1 284.2+21.8 282.4+232
PND 12 306.1+22.6 305.5+£22.0 303.3+£21.2
PND 15 309.4+22.6 303.4+17.7 302.6+20.3
PND 18 299.4+21.1 286.9+17.4 287.8+18.7
PND 21 287.8+18.4 283.7+16.6 281.7+18.8
Food consumption (g/day)
GD 11 19.8+£2.8 19.5+1.8 19.7+£3.1
GD 15 20.0£2.6 19.8+1.9 19.4+1.7
GD 16 19.8+2.1 15.7+£2.1%* 152425
GD 17 19.1+3.1 15.94+1.9*%* 16.2+2.1
GD 20 21.3+2.5 22.2+2.2 20.2+3.1
PND 3 48.7+15.0 51.0+12.3 48.1+124
PND 7 36.8+7.9 35.6+7.6 35.6+7.4
PND 12 44.8+10.3 45.5+£9.0 42.249.8
PND 15 48.6+9.8 48.2+10.1 451+124
PND 18 50.3+10.1 49.1+8.2 48.8+8.7
Water consumption (g/day)
GD 11 35.1£6.5 344453 344 +£ 58
GD 15 344+6.7 35.4+6.1 329 + 4.6
GD 16 373+7.0 32.1+6.5 295 £ 5.5
GD 17 38.1+8.3 36.4+6.1 346 + 4.4
GD 20 39.1+8.1 38.7+11.9 36.0 + 8.7
PND 3 29.2+8.4 30.0+6.8 29.1 + 7.4
PND 7 503+11.2 51.2+11.5 462 £ 114
PND 12 63.6+14.8 65.4+13.1 59.8 + 14.4
PND 15 70.9+16.8 65.0£13.9 65.5 £ 17.3
PND 18 71.2+18.1 68.1+14.5 69.3 + 182

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; GD, gestational day; PND,
postnatal day.

Data are expressed as the mean + SD.

**P < 0.01, significantly different from the controls by Student’s #-test or Aspin-Welch’s #-test.
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Table 2-5

Body weight and food consumption and water consumption of male pups

Control LPS alone LPS + AGIQ
No. of pups examined 30-127 32-122 27-106
Body weight (g/day)
PND 6 15.9+1.8 159+1.5 15.5£1.3
PND 11 30.3£2.3 29.4+3.1 29.5+£2.5
PND 14 41.7+£2.9 40.4+3.7 41.0+2.9
PND 18 50.7+4.1 49.5+3.5 51.3+£2.9
PND 21 58.9+4.9 56.0+3.4 57.0+4.3
PND 28 96.3+5.6 93.2+3.8 95.2+3.9
PND 35 151.1%6.1 145.4£5.5 149.5+£5.6
PND 42 204.4+7.0 198.4+9.8 204.7+£7.2
PND 49 258.9+11.7 256.4+10.4 261.2+12.5
PND 56 326.9+13.9 324.8+11.6 326.0+17.6
PND 63 365.9+14.3 368.5+13.8 372.7+18.6
PND 70 407.7+£14.2 409.0+15.6 413.5+20.6
PND 77 439.4+12.5 438.5+19.1 442.5+21.0
Food consumption (g/day)
PND 23 6.7+£0.7 6.6+0.6 7.3+1.0
PND 28 11.2+0.6 11.2£0.6 11.5+1.9
PND 35 15.0+1.2 14.8+1.3 15.8+2.2
PND 42 22.2+5.4 19.1+1.0 19.6+£2.5
PND 49 22.142.3 22.8+1.5 22.7+2.6
PND 56 25.9+2.9 259+1.7 25.3+3.7
PND 63 27.8+£2.7 27.7+£3.3 27.3+£3.5
PND 70 27.5+£3.6 27.7+£2.6 28.0+2.6
PND 76 25.342.0 25.4+2.0 25.4+3.1
Water consumption (g/day)
PND 23 11.7£0.8 11.6+1.1 12.0£1.1
PND 28 17.1£1.1 16.7+0.8 17.7£2.6
PND 35 23.8+1.6 233+1.5 252+3.6
PND 42 29.6+2.7 29.0+2.3 31.8+3.8
PND 49 33.842.2 34.5+3.9 35.5+3.5
PND 56 37.5£2.3 37.7+3.4 38.3+3.7
PND 63 36.9+2.6 384434 40.6+5.1
PND 70 39.6+4.8 42.4+4.1 43.7+3.8
PND 76 33.842.9 36.1+£2.8 35.7+£2.5

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.
Data are expressed as the mean =+ SD.
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Table 2-6

Body and brain weights of male pups at necropsies

Control LPS alone LPS + AGIQ
PND 6
No. of examined 30 27 23
Body weight (g) 15.8+1.6 152+0.9 148+ 1.5
No. of pups examined 8 8 6
Brain weight (g) 0.65+0.06 0.64+0.06 0.64 +0.03
PND 21
No. of pups examined 28 29 23
Body weight (g) 58.9+4.1 55.9+3.1 56.5+3.8
No. of pups examined 25 21 13
Brain weight (g) 1.54+0.02 1.56+0.05 1.56 +0.03
PND 77
No. of pups examined 30 32 27
Body weight (g) 439.4+12.5 438.5+19.1 442.5+£21.0
No. of pups examined 8 10 7
Brain weight (g) 2.11+0.05 2.16+0.10 2.13 £0.06

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.
Data are expressed as the mean = SD.
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Table 2-7

Changes in ultrasonic vocalization test of male pups at PND 10

Control LPS alone LPS + AGIQ
No. of pups examined 10 10 10
Call count (counts) 248.4+179.8 260.2+132.9 217.4+£136.7
Maximum duration (sec/call) 0.40+0.20 0.41+0.11 0.35+0.13
Average duration (sec/call) 0.12+0.04 0.13+0.03 0.11£0.02

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.
Data are expressed as the mean + SD.
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Table 2-8

Changes in open field test of male pups

Control LPS alone LPS + AGIQ
Adolescent stage (PND 38)
No. of pups examined 10 10 10
Total moving distance (m) 50.45+7.83 52.43+5.30 50.80+1.08
Total moving duration (sec) 230.9+64.5 260.6+15.5 254.4+458
Average speed (cm/sec) 79+2.1 8.7+£0.9 85+1.8
Average moving speed (cm/sec) 18.0+1.3 18.0+1.5 17.7+2.1
Distance per movement (cm) 28.8+4.3 28.8+3.7 31.7+6.3
Duration per movement (sec) 1.6+£0.2 1.6£0.1 1.8+0.2
Wall side time (sec) 519.1+£34.7 508.5+28.4 512.6+32.8
Center region time (sec) 81.0+34.7 91.6+£28.4 87.4+32.8
Center region rate (%) 13.5+£5.8 15.3+4.7 14.6+5.5
Adult stage (PND 70)
No. of pups examined 10 10 10

Total moving distance (m) 50.01 +£5.57 40.23+7.62%* 47.90+6.31%
Total moving duration (sec) 271.9+27.7 229.9+£32.6** 271.9+£28.3%
Average speed (cm/sec) 83+0.9 6.8+£1.3%* 8.0+1.1f
Average moving speed (cm/sec) 162+ 1.3 14.7+1.9 153+£1.2
Distance per movement (cm) 295+£33 23.9£5.0%* 27.5+33
Duration per movement (sec) 1.8+£0.2 1.6+0.2%* 1.8+0.17
Wall side time (sec) 511.5+34.7 515.7+19.3 518.1+27.9
Center region time (sec) 88.6 £34.7 84.3+£19.3 81.9+27.9
Center region rate (%) 14.8+5.8 14.1+£3.2 13.6+£4.6

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.
Data are expressed as the mean + SD.

*P <0.05, **P < 0.01, significantly different from controls by Student’s #-test or Aspin-Welch’s #-test.
TP <0.05, TP < 0.01 significantly different from LPS alone by Student’s -test or Aspin-Welch’s ¢-test.

171



Table 2-9

Changes in social interaction test of male pups

Control LPS alone LPS + AGIQ
Adolescent stage (PND 39-40)
Empty mesh cage
No. of pups examined 10 10 10
Total moving distance (cm) 3170.9+854.8 3109.8+908.2 3132.3+661.4
Average moving speed (cm/sec) 244+34 258+29 259+3.0
Immobile time (sec) 172.3+£28.2 181.3+25.9 176.7+29.0
Moving distance around mesh cage (cm) 1123.2+£399.7 1101.0+246.5 998.8 +228.5
Staying duration around mesh cage (sec) 58.0+22.0 67.6+30.2 69.2+27.4
No. of entry around mesh cage 16.6+5.9 153+4.7 16.2+4.8
Total contact count to mesh cage 40.0+£17.0 39.0+124 429+12.0
Total mesh cage contact duration (sec) 147.6+54.8 173.1+45.1 163.4+£31.8
Average mesh cage contact duration (sec) 1.1£0.5 1.840.8 1.9+1.7
Novel animal in mesh cage
Total moving distance (cm) 1631.4+319.3 1654.9+507.0 1548.7£494.8
Average moving speed (cm/sec) 25.6+2.6 26.4+43 25.0+3.6
Immobile time (sec) 116.1+13.3 118.0£10.8 118.9+15.3
Moving distance around mesh cage (cm) 857.4+124.2 884.2+139.1 833.6+245.4
Staying duration around mesh cage (sec) 66.7+18.6 752+£12.8 70.4+22.3
No. of entry around mesh cage 73+£2.2 7.2+3.6 6.8+3.8
Total contact count to mesh cage 37.6+9.6 413+14.2 372+£13.2
Total mesh cage contact duration (sec) 133.8+18.8 140.9+15.5 138.9+18.8
Average mesh cage contact duration (sec) 1.9+0.3 2.0+£0.7 24+£22
Adult stage (PND 71-72)
No. of pups examined 10 10 10
Empty mesh cage
Total moving distance (cm) 3278.3+608.3 3138.6 +606.6 3234.3+£551.2
Average moving speed (cm/sec) 232426 22.1+2.1 22723
Immobile time (sec) 159.1+£18.9 158.2+£19.0 158.2+13.3
Moving distance around mesh cage (cm) 1476.7+332.8 1567.7+231.3 1605.4+245.7
Staying duration around mesh cage (sec) 85.0+£29.0 96.8+£16.5 96.0+15.1
No. of entry around mesh cage 125+£3.5 11.3+3.3 12.0+3.1
Total contact count to mesh cage 82.3+25.7 95.5+£22.0 93.5+£20.9
Total mesh cage contact duration (sec) 182.2+37.5 191.2+23.8 192.8+25.5
Average mesh cage contact duration (sec) 1.0+£0.2 1.0+£0.2 1.1£0.2
Novel animal in mesh cage
Total moving distance (cm) 1671.2+£578.8 1682.9+404.4 1700.3+£485.1
Average moving speed (cm/sec) 244+32 243+25 243+3.1
Immobile time (sec) 111.0+11.3 110.8£12.2 111.8£12.5
Moving distance around mesh cage (cm) 961.8+174.9 950.4+145.3 998.8+120.6
Staying duration around mesh cage (sec) 77.9+10.1 73.5+£224 77.5£14.2
No. of entry around mesh cage 57+1.8 55+2.1 54+2.5
Total contact count to mesh cage 51.6+£18.1 63.5£14.5 54.4+16.5
Total mesh cage contact duration (sec) 137.6+16.4 137.2+21.5 142.6+17.1
Average mesh cage contact duration (sec) 1.7+0.7 1.2+0.4 1.6+£0.9

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean = SD.
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Table 2-10

Changes in contextual fear conditioning test of male pups

Control LPS alone LPS + AGIQ
Adolescent stage (PND 41-45)
No. of pups examined 10 10 10

Freezing rate

Fear conditioning (%) 21.5+10.7 18.1+10.1 243+12.4

Fear memory acquisition (%) 62.0+£9.1 61.3+£20.0 66.7+£20.6

Fear memory extinction #1 (%) 36.3+20.2 36.0+24.2 38.7+£28.3

Fear memory extinction #2 (%) 18.9+16.1 26.5+26.1 21.7+£23.4

Fear memory extinction #3 (%) 10.7+7.7 16.5+20.6 16.7£15.5
Relative freezing rate

Fear memory extinction #1 (/fear memory acquisition) 0.58+0.32 0.53+£0.30 0.52+0.32

Fear memory extinction #2 (/fear memory acquisition) 0.31+0.26 0.38+0.36 0.28+0.28

Fear memory extinction #3 (/fear memory acquisition) 0.17+0.12 0.23+0.26 0.23+0.19

Adult stage (PND 73-77)
No. of pups examined 10 10 10

Freezing rate

Fear conditioning (%) 249+13.2 28.8+13.0 293+11.7

Fear memory acquisition (%) 76.6+13.6 57.6+£19.2% 77.2+14.9%

Fear memory extinction #1 (%) 452222 65.0£20.6* 59.2+19.9

Fear memory extinction #2 (%) 28.4+18.1 47.8+19.7 36.4+18.1

Fear memory extinction #3 (%) 31.2+15.0 45.9+28.6 35.7+18.6
Relative freezing rate

Fear memory extinction #1 (/fear memory acquisition) 0.57+0.23 1.204+0.32%* 0.76+0.207f

Fear memory extinction #2 (/fear memory acquisition) 0.36+0.21 0.88+0.35%* 0.47+0.217F

Fear memory extinction #3 (/fear memory acquisition) 0.40+0.16 0.78+0.37* 0.46+0.217

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; LPS, lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean + SD.

*P <0.05, **P < 0.01, significantly different from controls by Student’s #-test or Aspin-Welch’s #-test.
TP <0.05,%P < 0.01, significantly different from LPS alone by Student’s ¢-test or Aspin-Welch’s ¢-test.
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Table 2-11

Changes in oxidative stress parameters in the brain of male pups

Control LPS alone LPS + AGIQ
PND 6
Cerebrum
No. of pups examined 6 6 6
MDA (nmol/mg tissue protein) 1.37+0.59 1.92+0.48 1.67+0.42
GSSG/GSH ratio 0.078+0.019 0.095+0.017 0.082+0.018
PND 21
Hippocampus
No. of pups examined 6 6 6
MDA (nmol/mg tissue protein) 1.00+0.56 1.78+1.18 0.92+0.40
GSSG/GSH ratio 0.093+0.031 0.109+0.037 0.105+0.049

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; GSH, reduced glutathione; GSSG, glutathione disulfide;
LPS, lipopolysaccharides; MDA, malondialdehyde; PND, postnatal day.

Data are expressed as the mean £ SD.
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Table 2-12

Number of immunoreactive cells for glial cell markers in the hippocampus of male pups

Control LPS alone LPS + AGIQ
PND 6
No. of pups examined 10 10 10
Microglia/macrophages (No./mm? whole hippocampal area)
Ibal 117.86+20.46 121.64+£19.38 127.97+13.77
CD68 6.12+£4.35 8.41+2.32 7.89+4.90
CD163 1.89+£0.74 2.48+1.40 2.50+0.82
Astrocytes (No./mm? whole hippocampal area)
GFAP 68.49+19.92 73.73+£18.23 74.35+20.82
PND 21
No. of pups examined 10 10 10
Microglia/macrophages (No./mm? hilar area)
Ibal 138.72+22.13 139.71£21.94 142.03+20.34
Astrocytes (No./mm? hilar area)
GFAP 330.05+73.29 339.25+53.59 341.58+51.58
PND 77

No. of pups examined
Microglia/macrophages (No./mm? hilar area)
Ibal
Astrocytes (No./mm? hilar area)
GFAP

10

106.14+20.72

184.99+70.13

10

100.47+11.33

208.13+£52.02

10

100.28+14.86

200.18+73.57

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; CD68, cluster of differentiation 68; CD163, cluster of

differentiation 163; GFAP, glial fibrillary acidic protein; Ibal, ionized calcium-binding adaptor molecule 1; LPS,

lipopolysaccharides; PND, postnatal day.

Data are expressed as the mean + SD.
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Table 2-13

Number of immunoreactive cells for neurogenesis-related markers in the SGZ/GCL or hilar

area of the hippocampal dentate gyrus of male pups at PND 21

Control LPS alone LPS + AGIQ
No. of pups examined 10 10 10
Granule cell lineage subpopulations (No./mm SGZ length)
GFAP 2.55+1.13 2.56+1.79 2.62+0.77
SOX2 19.63+6.02 21.1242.01 18.94+4.86
TBR2 5.19£1.99 2.89+1.39%* 6.274+2.297F
DCX 61.64+17.63 48.63+10.84 53.67+14.21
TUBB3 85.42+12.15 74.23+20.89 81.71+20.66
NeuN 468.28+38.90 433.82+35.65 467.86+54.99
Cell proliferation and apoptosis (No./mm SGZ length)
PCNA 5.84+2.19 3.97+1.68% 5.32+1.59
TUNEL (in the SGZ) 0.92+0.47 1.35+0.45 1.13+0.73
TUNEL (in the GCL) 0.11+£0.09 0.17+0.16 0.13+0.15
Interneuron subpopulations (No./mm? hilar area)
CALBI1 23.58+11.48 18.33+7.80 26.75+15.73
CALB2 15.67+9.77 14.90£11.20 15.97+12.55
GAD67 103.37+13.79 83.50+16.42*%*  89.11+16.88
PVALB 26.70+12.91 25.79+15.48 32.65+10.32
RELN 131.37+21.38 129.43+26.33 121.45+14.85
SST 59.11+31.67 35.40+25.34 57.55+28.77
Granule cells expressing synaptic plasticity-related proteins
(No./mm SGZ length)
ARC 8.26+3.04 7.88+2.31 8.34+3.40
COX2 103.07+20.53 96.76+20.10 100.46+15.07
FOS 15.47+4.01 11.294+1.37%* 16.33+£2.96"t
p-ERK1/2 0.36+0.69 0.61+0.52 0.94+0.94

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; ARC, activity-regulated cytoskeleton-associated protein;
CALBI, calbindin-D-28K; CALB2, calbindin-D-29K; COX2, cyclooxygenase-2; DCX, doublecortin; FOS, Fos
proto-oncogene, AP-1 transcription factor subunit; GAD67; Glutamic acid decarboxylase-67; GCL, granule cell
layer; GFAP, glial fibrillary acidic protein; LPS, lipopolysaccharides; NeuN, neuronal nuclei; PCNA,
proliferating cell nuclear antigen; p-ERK1/2, phosphorylated extracellular signal-regulated kinase 1/2
(phosphorylated p44/p42 MAP kinase); PND, postnatal day; PVALB, parvalbumin; RELN, reelin; SGZ,
subgranular zone; SOX2, SRY-box transcription factor 2; SST, somatostatin; TBR2, T-box brain protein 2;
TUBB3, tubulin, beta 3 class III; TUNEL, terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick
end-labeling.

Data are expressed as the mean £ SD.

*P <0.05, **P < 0.01, significantly different from controls by Student’s #-test or Aspin-Welch’s ¢-test.

TP <0.05, "TP < 0.01, significantly different from LPS alone by Student’s ¢-test or Aspin-Welch’s ¢-test.
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Table 2-14

Number of immunoreactive cells for neurogenesis-related markers in the SGZ/GCL or hilar

area of the hippocampal dentate gyrus of male pups at PND 77

Control LPS alone LPS + AGIQ
Granule cell lineage subpopulations (No./mm SGZ length)

GFAP 1.274+0.62 0.69+0.34%* 1.07+0.75
SOX2 13.95+3.56 8.14+£2.73*%  11.90+4.62F
TBR2 3.14+1.70 2.84+1.40 2.73+1.26
DCX 19.97+6.87 21.07+6.40 21.24+5.01
TUBB3 13.08+2.21 13.72+3.63 13.25+3.31
NeuN 529.84+£50.70 535.57+27.26 515.49+61.73

Cell proliferation and apoptosis (No./mm SGZ length)

PCNA 2.29+1.33 1.58+0.89 1.78+0.85
TUNEL (in the SGZ) 0.20+£0.23 0.17+0.14 0.19+0.12
TUNEL (in the GCL) N.D. N.D. N.D.
Interneuron subpopulations (No./mm? hilar area)
CALBI1 3.46£1.65 3.60+2.13 3.90+2.00
CALB2 6.59+£5.51 6.48+5.20 8.96+6.17
GAD67 77.32+12.51  64.15+14.51*%  82.62+11.28t
PVALB 15.94+7.54 17.10+10.27 17.52+12.53
RELN 66.92+6.32 71.77€13.77  65.73+8.01
SST 34.75+6.98 34.19+7.99 38.75+7.76
Granule cells expressing synaptic plasticity-related proteins
(No./mm SGZ length)
ARC 6.14+£2.21 6.52+1.66 5.76+1.66
COx2 71.86+14.71  68.81+£11.49  71.83+12.40
FOS 12.64+2.52 12.70+2.81 12.53+2.62
p-ERK1/2 2.57+1.45 1.53+0.92 1.69+1.14

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; ARC, activity-regulated cytoskeleton-associated protein;
CALBI, calbindin-D-28K; CALB2, calbindin-D-29K; COX2, cyclooxygenase-2; DCX, doublecortin; FOS, Fos
proto-oncogene, AP-1 transcription factor subunit; GAD67; Glutamic acid decarboxylase-67; GCL, granule cell
layer; GFAP, glial fibrillary acidic protein; LPS, lipopolysaccharides; N.D., not detected; NeuN, neuronal nuclei;
PCNA, proliferating cell nuclear antigen; p-ERK1/2, phosphorylated extracellular signal-regulated kinase 1/2

(phosphorylated p44/p42 MAP kinase); PND, postnatal day; PVALB, parvalbumin; RELN, reelin; SGZ,
subgranular zone; SOX2, SRY-box transcription factor 2; SST, somatostatin; TBR2, T-box brain protein 2;
TUBB3, tubulin, beta 3 class III; TUNEL, terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick

end-labeling.
Data are expressed as the mean + SD.

*P <0.05, **P < 0.01, significantly different from controls by Student’s #-test or Aspin-Welch’s ¢-test.
TP <0.05, "'P < 0.01, significantly different from LPS alone by Student’s #-test or Aspin-Welch’s #-test.
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Table 2-15
Transcript-level expression changes of inflammation and oxidative stress-related genes in the

hippocampal formation or dentate gyrus of male pups

Control LPS alone LPS + AGIQ
Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl
PND 6
Chemical mediators and related makers
1lla 1.05+0.34 1.04+0.33 1.21+£0.35 1.13+0.34 1.07+0.33 0.87+0.25
11b 1.03+£0.29 1.02+0.20 1.46+0.43 1.37+0.44 0.96+0.33 0.99+0.25
16 1.09+0.42 1.11+£0.51 1.34+0.62 1.22+0.52 0.98+0.51 0.82+0.41
118 1.00 +£0.10 1.00 +0.08 1.08+£0.27 1.00+£0.20 1.16+0.12 0.96+0.11
Nfkbl 1.00 +£0.10 1.00+0.10 1.01£0.21 0.93+0.13 1.05+0.07 0.87+0.14
Tgfbl 1.00 + 0.06 1.01£0.11 1.07+£0.14 0.99+0.09 1.11+0.10 0.92+0.17
Tnf 1.01+£0.14 1.01£0.15 1.06+0.36 0.98+0.21 1.05+0.37 0.88+0.29
Ocxidative stress-related genes
Cat 1.00 +0.09 1.00£0.05 1.00+£0.25 0.92+0.19 1.09+0.04 0.90+0.10
Gpxl 1.03+£0.26 1.02+0.24 0.81+0.15 0.75+0.10* 0.88+0.09 0.73£0.10
Keapl 1.01+£0.14 1.00£0.11 1.05+£0.13 0.97+0.03 1.09+0.08 0.90+0.13
Mt 1.03+£0.25 1.02+0.25 1.00£0.31 0.91+0.16 0.82+0.13 0.68+0.12F

Sodl 1.02+0.23 1.01+0.14 0.95+0.12 0.89+0.16 1.17+0.15F 0.98+0.22
PND 21
Chemical mediators and related makers

b 1.02+0.20 1.03+0.26 1.18+0.30 1.24+0.38 1.19+0.13 1.18+0.11
Ocxidative stress-related genes

Gpxl 1.01+£0.13 1.01+0.13 0.89+0.15 0.93+0.15 0.93+0.27 0.92+0.24
Keapl 1.01+£0.15 1.01+0.12 0.93+0.09 0.97+0.12 0.94+0.10 0.94+0.13
Mt 1.01+0.14 1.00 £ 0.09 0.99+0.17 1.03+0.14 1.06+0.26 1.06+0.26

Sod] 1.00 + 0.07 1.01+0.12 0.84+0.06**  0.88+0.11 0.80+0.09 0.80+0.09

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; Cat, catalase; Gapdh, glyceraldehyde-3-phosphate
dehydrogenase; GpxI, glutathione peroxidase 1; Hprtl, hypoxanthine phosphoribosyltransferase 1; Illa,
interleukin 1 alpha; 7//b, interleukin 1 beta; 716, interleukin 6; /118, interleukin 18; Keapl, Kelch-like ECH-
associated protein 1; LPS, lipopolysaccharides; Mt1, metallothionein 1; Nfkb1, nuclear factor kappa B subunit 1;
Sod1, superoxide dismutase 1; Tgfbl, transforming growth factor, beta 1; Thf, tumor necrosis factor.

Data are expressed as the mean + SD. N = 6/group.

P < 0.05, significantly different from controls by Student’s ¢-test or Aspin-Welch’s #-test.

TP < 0.05, significantly different from LPS-alone by Student’s ¢-test or Aspin-Welch’s ¢-test.
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Table 2-16
Transcript-level expression changes of neurogenesis-related genes in the hippocampal dentate

gyrus of male pups at PND 21

Control LPS alone LPS + AGIQ
Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl
Granule cell lineage marker genes
Nes 1.00+£0.08 1.00+0.11 1.42+£0.23**  1.21+0.24 1.17+0.36 1.02+0.29

Sox2 1.01+0.12 1.00+0.10 1.14+0.22 0.97+0.20 1.24+0.38 1.08+0.30
Eomes  1.02+£0.20 1.03+0.24 0.67+0.20* 0.57£0.20**  1.08+0.61 0.94+0.50
Dcx 1.01+0.19 1.00+0.20 0.92+0.20 0.88+0.24 0.94+0.24 0.85+0.21
Dpysi3  1.01+0.12 1.01+0.13 0.88+0.19 0.87+0.20 0.90+0.23 0.84+0.21
Tubb3 1.00+£0.09 1.01+0.18 0.92+0.10 0.97+0.14 0.95+0.08 0.95+0.10
Rbfox3  1.01+0.13 1.01+0.16 0.99+0.13 0.97+0.12 0.94+0.13 0.87+0.11
Cell proliferation marker gene

Pcna 1.00+£0.07 1.00+0.10 0.81+£0.09**  0.85+0.09* 0.92+0.08 0.92+0.16
Cell cycle-related genes

Cdkl 1.00+0.10 1.01+0.18 0.95+0.23 0.99+0.20 0.99+0.31 0.99+0.33
Cdk2 1.02+0.23 1.02+0.21 0.91+0.23 0.95+0.24 1.02+0.14 1.01+0.16
Chekl 1.01+0.15 1.02+0.21 1.46+£0.30** 1.53+£0.34* 1.33+£0.63 1.32+0.60

GABAergic interneuron marker genes
Calbl 1.01+0.16 1.01+0.18 0.93+0.37 0.90+0.39 0.90+0.42 0.82+0.39
Calb2 1.02+0.19 1.02+0.20 1.03+0.19 0.98+0.16 0.98+0.15 0.89+0.12

Pvalb 1.01+0.17 1.01+0.16 1.05+0.26 1.00+0.25 1.17+0.30 1.07+0.27
Reln 1.02+0.24 1.01+0.16 1.09+0.07 1.00+0.25 1.01+0.13 1.07+0.27
Sst 1.03+£0.25 1.03+0.25 1.01+£0.21 0.96+0.19 1.33+0.17F 1.22+0.14%
Cholinergic receptor genes

Chrml  1.01+0.18 1.01+0.17 0.98+0.14 1.03+0.16 0.96+0.14 0.96+0.22
Chrna7  1.02+0.19 1.02+0.21 0.97+0.11 1.02+0.13 1.04+0.23 1.03+0.23
Dopaminergic receptor gene

Drd2 1.01+0.13 1.02+0.21 0.95+0.33 0.99+0.37 0.92+0.11 0.91+0.07

Glutamate receptor genes
Grial 1.00+£0.08 1.01+£0.13 0.92+0.15 0.96+0.19 0.86+0.20 0.87+£0.24

Gria2 1.04+0.10 1.03+0.18 1.05+0.10 1.10+0.14 1.05+0.18 1.05+£0.19
Grin2a  1.02+0.19 1.02+0.21 1.11+0.16 1.17+0.23 1.00+0.24 1.00+£0.29
Synaptic plasticity-related genes

Arc 1.00+0.07 1.01+0.14 1.21+0.38 1.27+0.45 1.51+0.44 1.51+£0.51
Fos 1.01+0.18 1.01+0.15 0.72+0.11**  0.75+0.10%*  1.12+0.54 1.10+£0.49
Mapkl  1.02+0.20 1.02+0.22 0.97+0.11 1.02+0.14 0.97+0.06 0.96+0.10
Mapk3  1.00+£0.09 1.01+0.17 1.27+0.47 1.33+0.48 1.58+0.41 1.58+0.44
Neurotrophic factor-related genes

Bdnf 1.00+0.07 1.01+0.12 0.89+0.12 0.85+0.15 0.91+0.19 0.83+0.16
Ntrk2 1.02+0.23 1.03+0.28 0.94+0.11 0.90+0.13 1.07+0.19 0.98+0.15

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; Arc, activity-regulated cytoskeleton-associated protein; Bdnf,
brain-derived neurotrophic factor; Calbl, calbindin 1 (also known as calbindin-D-28K); Calb2, calbindin 2 (also
known as calbindin-D-29K and calretinin); Cdkl, cyclin-dependent kinase 1; Cdk2, cyclin-dependent kinase 2;
Chekl, checkpoint kinase 1; Chrml, cholinergic receptor, muscarinic 1; Chrna7, cholinergic receptor nicotinic
alpha 7 subunit; Dcx, doublecortin; Dpysi3, dihydropyrimidinase-like 3; Drd2, dopamine receptor D2; Eomes,
eomesodermin; Fos, Fos proto-oncogene, AP-1 transcription factor subunit; Gapdh, glyceraldehyde-3-phosphate
dehydrogenase; Grial, glutamate ionotropic receptor AMPA type subunit 1; Gria2, glutamate ionotropic receptor
AMPA type subunit 2; Grin2a, glutamate ionotropic receptor NMDA type subunit 2A; Hprtl, hypoxanthine
phosphoribosyltransferase 1; LPS, lipopolysaccharides;, Mapkl, mitogen activated protein kinase 1; Mapk3,
mitogen activated protein kinase 3; Nes, nestin; Ntrk2, neurotrophic receptor tyrosine kinase 2; Pcna, proliferating
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cell nuclear antigen; Pvalb, parvalbumin; Rbfox3, RNA binding fox-1 homolog 3 (also known as NeuN); Reln,
reelin; Sox2, SRY-box transcription factor 2; Sst, somatostatin; 7ubb3, tubulin, beta 3 class III.

Data are expressed as the mean + SD. N = 6/group.

P < 0.05, significantly different from controls by Student’s ¢-test or Aspin-Welch’s #-test.

TP < 0.05, significantly different from LPS-alone by Student’s ¢-test or Aspin-Welch’s ¢-test.
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Table 2-17
Transcript-level expression changes of neurogenesis-related genes in the hippocampal dentate

gyrus of male pups at PND 77

Control LPS alone LPS + AGIQ
Relative transcript level normalized to

Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl
Granule cell lineage marker genes
Nes 1.01+0.13 1.00+0.10 0.84+0.09* 0.79+£0.15* 1.05+0.18% 1.01+0.13F
Sox2 1.01+0.11 1.01+0.11 0.60£0.24**  0.59+£0.25**  0.95+0.21F 0.94+0.21F
Eomes  1.02+0.19 1.02+0.19 1.18+0.20 1.15+0.30 1.15+£0.13 1.14+0.13
Dcx 1.00+0.10 1.00+0.10 0.91+£0.07 0.88+0.15 0.86+0.09 0.85+0.11
Dpysi3  1.01£0.18 1.02+0.20 0.78+0.13* 0.77+£0.09* 0.83+0.16 0.83+0.13
Tubb3 1.02+0.22 1.02+0.22 0.82+0.18 0.78+0.16 0.88+0.09 0.87+0.08
Rbfox3  1.01+0.18 1.01+0.18 0.92+0.14 0.88+0.11 0.90+0.07 0.89+0.08
GABAergic interneuron marker genes
Calbl 1.00+0.07 1.00+£0.07 0.95+0.30 0.89+0.22 0.91+0.15 0.90+0.14
Calb2 1.02+0.21 1.02+0.21 0.96+0.10 0.97+0.25 0.94+0.15 0.93+0.15
Pvalb 1.02+0.24 1.02+0.24 0.96+0.15 0.95+0.23 1.11+0.31 1.09+0.27
Reln 1.02+0.20 1.02+0.20 0.92+0.13 0.90+0.15 1.10+0.19 1.08+0.14
Sst 1.01+£0.16 1.01+0.16 0.78+0.18* 0.75+£0.07**  0.82+0.11 0.81+0.09
Cholinergic receptor genes
Chrml  1.02+0.24 1.02+0.24 0.83+0.22 0.78+0.15 0.87+0.28 0.85+0.25
Chrna7 1.02+0.23 1.02+0.23 0.91+0.22 0.87+0.24 0.85+0.23 0.83+0.19
Dopaminergic receptor gene
Drd?2 1.01+0.13 1.01+0.13 0.82+0.30 0.77+£0.24* 0.97+0.31 0.93+0.27
Glutamate receptor genes
Grial 1.02+0.22 1.02+0.22 0.85+0.21 0.81+0.17 0.90+0.29 0.88+0.26
Grin2a  1.00+0.09 1.00+0.09 0.82+0.17* 0.78+0.15* 0.88+0.32 0.86+0.31
Grin2b  1.02+0.23 1.02+0.23 0.83+0.18 0.78+0.11* 0.84+0.23 0.82+0.21
Synaptic plasticity-related genes
Are 1.07+0.39 1.07+0.39 1.01+0.40 0.95+0.29 1.26+0.38 1.25+0.39
Fos 1.02+0.19 1.02+0.19 0.80+0.11%* 0.76+£0.10* 1.01+0.07'F 1.00+0.057t
Mapkl  1.02+0.25 1.02+0.25 0.76+0.16 0.72+£0.14* 0.81+0.13 0.79+0.10
Mapk3  1.01+£0.15 1.01+0.15 0.80+0.22 0.75+£0.16* 1.00+0.34 1.00+0.38
Prgs2 1.01+0.15 1.01+0.15 0.84+0.25 0.79+0.21 0.88+0.18 0.87+0.15
Neurotrophic factor-related genes
Bdnf 1.01+0.15 1.01+0.15 0.81+0.19 0.76+0.11** 0.86+0.15 0.86+0.17
Ntrk2 1.02+0.20 1.02+0.20 0.82+0.20 0.77+£0.09* 0.84+0.14 0.83+0.13

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; 4Arc, activity-regulated cytoskeleton-associated protein; Bdnf,
brain-derived neurotrophic factor; Calbi, calbindin 1 (also known as calbindin-D-28K); Calb2, calbindin 2 (also
known as calbindin-D-29K and calretinin); Chrml, cholinergic receptor, muscarinic 1; Chrna7, cholinergic
receptor nicotinic alpha 7 subunit; Dcx, doublecortin, Dpysi3, dihydropyrimidinase-like 3; Drd2, dopamine
receptor D2; Eomes, eomesodermin; Fos, Fos proto-oncogene, AP-1 transcription factor subunit; Gapdh,
glyceraldehyde-3-phosphate dehydrogenase; Grial, glutamate ionotropic receptor AMPA type subunit 1; GrinZa,
glutamate ionotropic receptor NMDA type subunit 2A; Grin2b, glutamate ionotropic receptor NMDA type subunit
2B; Hprtl, hypoxanthine phosphoribosyltransferase 1; LPS, lipopolysaccharides; Mapkl, mitogen activated
protein kinase 1; Mapk3, mitogen activated protein kinase 3; Nes, nestin; N¢rk2, neurotrophic receptor tyrosine
kinase 2; Ptgs2, prostaglandin-endoperoxide synthase 2; Pvalb, parvalbumin; Rbfox3, RNA binding fox-1
homolog 3 (also known as NeuN); Reln, reelin; Sox2, SRY-box transcription factor 2; Ssz, somatostatin; Tubb3,
tubulin, beta 3 class III.

Data are expressed as the mean = SD. N = 6/group.

P < 0.05, significantly different from controls by Student’s ¢-test or Aspin-Welch’s #-test.
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TP < 0.05, significantly different from LPS-alone by Student’s ¢-test or Aspin-Welch’s ¢-test.
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Animals: mated female Sprague-Dawley rats (N = 16-17 per group)

GD PND
1I 1? 1|51|6 lll (Ei 1|0 2|1 3|8 4|5 7|0 7|7
Adolescent Adult
Control | |
4> AA A e =N
LPS alone | |
44 AA A R — =A
LPS + AGIQ
_— ),
f : LPS (50 pg/kg body weight/time) ” : behavioral test
{} : vehicle saline |:| : basal diet
A\ : ultrasonic vocalization test [ : 0.5% AGIQ (wiw) in basal diet
/\ : necropsy
Fig. 2-1.

Experimental design on the study of mid-gestational treatment with lipopolysaccharides (LPS) and continuous
treatment with alpha-glycosyl isoquercitrin (AGIQ) starting from embryo-fetal stage using mated female

Sprague—Dawley rats.
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(A) Open field test at the adult stage
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(B) Contextual fear conditioning test at the adult stage
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Fig. 2-2.

The results of behavioral tests. (A) Open field test in male offspring at postnatal day (PND) 70 at the adult stage.

N = 10/group. (B) Contextual fear conditioning test in male offspring during the adult stage (PND 73-77). N =

10/group. Values are expressed as the mean + SD or mean + SD. *P <0.05, **P <0 .01, significantly different

from the controls by Student's t-test or Aspin—Welch's t-test. 1P <0.05, 7TP <0.01, significantly different from the
LPS alone by Student's t-test or Aspin—Welch's t-test.
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(A) Iba1
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Fig. 2-3.

Distribution of immunoreactive cells for glial cell marker proteins, that is, (A) ionized calcium-binding adapter
molecule 1 (Ibal), (B) glial fibrillary acidic protein (GFAP), in the hippocampal formation at postnatal day
(PND) 6 and hilar area of the dentate gyrus at PND 21 and PND 77 of male offspring. Representative images
from the controls (left), LPS alone (middle) and LPS + AGIQ (right) at PND 21. Magnification x200; bar =
100 pum. Graphs show the numbers of immunoreactive cells in the hippocampal formation at PND 6 and in the

hilar area at PND 21 and PND 77. N = 10/group. Values are expressed as the mean + SD.
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(A) GFAP
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Fig. 2-4.

Distribution of immunoreactive cells for granule cell lineage marker proteins, that is, (A) glial fibrillary acidic

protein (GFAP), (B) SRY-box transcription factor 2 (SOX2), or (C) T-box brain protein 2 (TBR2) in the
subgranular zone (SGZ), and (D) doublecortin (DCX), (E) tubulin, beta 3 class III (TUBB3), or (F) neuronal
nuclei (NeuN), in the SGZ and granule cell layer (GCL) of male offspring at postnatal day (PND) 21 and PND
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77. Representative images from the controls (left), LPS alone (middle) and LPS + AGIQ (right) at PND 21
(TBR2, DCX, TUBB3, and NeuN) or PND 77 (GFAP and SOX2). Arrowheads indicate immunoreactive cells.
Magnification x400; bar 50 um. Graphs show the numbers of immunoreactive cells in the SGZ and/or GCL. N =
10/group. Values are expressed as the mean + SD. *P < 0.05, **P < 0.01, significantly different from the controls
by Student's ¢-test or Aspin—Welch's #-test. TTP < 0.01, significantly different from the LPS alone by Student's ¢

test or Aspin—Welch's #-test.
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(A) PCNA
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Fig. 2-5.

Distribution of (A) proliferating cell nuclear antigen (PCNA)" proliferating cells and (B) terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL)" apoptotic cells in the subgranular zone (SGZ)
of male offspring at postnatal day (PND) 21 and PND 77. Representative images from the controls (left), LPS
alone (middle) and LPS + AGIQ (right) at PND 21. Magnification x400; bar = 50 um. Graphs show the numbers
of immunoreactive cells in the SGZ. N = 10/group. Values are expressed as the mean + SD. **P <0.01,

significantly different from the controls by Student's #-test or Aspin—Welch's #-test.
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Distribution of interneurons immunoreactive for (A) calbindin-D-28K (CALBI1), (B) calbindin-D-29K
(CALB2), (C) glutamic acid decarboxylase 67 (GAD67), (D) parvalbumin (PVALB), (E) reelin (RELN), and (F)

somatostatin (SST) in the hilar area of the dentate gyrus of male offspring at postnatal day (PND) 21 and PND
77. Representative images from the vehicle controls (left), LPS alone (middle) and LPS + AGIQ (right) at PND

21. Magnification x200; bar = 100 pm. Graphs show the numbers of immunoreactive cells in the hilar area. N =
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10/group. Values are expressed as the mean + SD. *p <0.05, **p <0.01, significantly different from the controls
by Student's ¢-test or Aspin—Welch's #-test. TP <0.01, significantly different from the LPS alone by Student's ¢-

test or Aspin—Welch's #-test.
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Fig. 2-7.

Distribution of granule cells immunoreactive for synaptic plasticity-related proteins, that is, (A) activity-
regulated cytoskeleton-associated protein (ARC), (B) cyclooxygenase-2 (COX2), (C) Fos proto-oncogene, AP-1
transcription factor subunit (FOS), and (D) phosphorylated extracellular signal-regulated kinase 1/2 (p-ERK1/2)
in the granule cell layer (GCL) of male offspring at postnatal day (PND) 21 and PND 77. Animals analyzed at
PND 77 were those examined at 90 min after the 3rd trial of fear memory extinction test. Representative images
from the controls (left), LPS alone (middle) and LPS + AGIQ (right) at PND 21. Magnification x400; bar =

50 um. Graphs show the numbers of immunoreactive cells in the GCL. N = 10/group. Values are expressed as
the mean + SD. **P < 0.01, significantly different from the controls by Student's #-test or Aspin—Welch's #-test.
1P <0.01, significantly different from the LPS alone by Student's #-test or Aspin—Welch's ¢-test.
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Table 3-1
Antibodies used in this study

Diluti Antigen Manufacturer (City,
on retrieval State, Country)

Antigen Abbrevia Host  Clonality Clone
ted name species name

2'3'-cyclic nucleotide 3'- CNPase Mouse Monoclona 11-5B

phosphodiesterase 11gGi

KLOTHO n.a. Rabbit Polyclonal n.a.

IgG

NG?2 chondroitin sulfate NG2 Rabbit Polyclonal n.a.

proteoglycan IgG

Oligodendrocyte lineage OLIG2  rabbit Polyclonal n.a.

transcription factor 2 IgG

Proliferating cell nuclear PCNA  Mouse Monoclona PC10

antigen 11gGoa

1:300 Autoclaving* MilliporeSigma
(Burlington, MA,
USA)

1:300 Microwaving ® Lifespan Biosciences
(Seattle, WA, USA)

1:200 Autoclaving® MilliporeSigma

1:500 Autoclaving® Lifespan Biosciences
(Seattle, WA, USA)

1:200 Microwaving® Agilent Technologies
(Santa Clara, CA,
USA)

Abbreviation: n.a, not applicable.

2 121°C for 10 min in 10 mM citrate buffer (pH 6.0).
90 °C for 10 min in 10 mM citrate buffer (pH 6.0).
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Table 3-2

Sequence of primers used for real-time reverse transcription-PCR

Gene Accession no. Forward primer (5' — 3') Reverse primer (5' — 3')

Bmp4 NM 012827 CCAAGCGTAGTCCCAAGCAT CGACGGCAGTTCTTATTCTTCTTC
Cnp NM_012809 ACCCACCCTC TTCCCCTTAA GGTTCCTGAA TGGTGTCTTCCT
Cspg4 NM_031022 CCCTGGCTCCACTACAACTG CTGCCTCCTGGACTACCTCTA

Gapdh NM_017008 GGCCGAGGGC CCACTA TGTTGAAGTC ACAGGAGACA ACCT
Hdacl NM_001025409 CCTGGCTGTAGGCTGTGTAGTG CGAACCACAGCAAAGCCATT

Hdac2 NM_ 053447 CACCACGCCAAGAAGTCAGA CGAGGACAGCAAGCACAATGT
Hes5 NM_ 024383 TCGGGACCGCATCAACA GGTGCCGCGCGAACT

Hprtl NM_ 012583 GCCGACCGGT TCTGTCAT TCATAACCTG GTTCATCATC ACTAATC
Kl NM_ 031336 TGGCATTGATGACGATCCCC CGTCCAACACGTAGGCTTTC

Klk6 NM 019175 CCCTGTGCTT GATTCTTGCT AA GCCTCCATGT ACCACCTTAT CC
Mag NM_017190 CCCCTGCCGT TTCGACTT GTTGAAATAC CAGACGCCAT GTAC
Mbp NM 001025293 CGCAGAGGAC CCAAGATGAA ACGAGGTGTC ACAATGTTCT TGA
Notchl NM 001105721 TGCTGTCATCTCCGACTTCATC TGGCAGCATCTGAACGAACGAGAGTA
Pdgfra NM 012802 CGGCACAATCTTCTCATTCTCA CTCATCGTCTGCCAGCTCTTAT

Pipl NM_03099 TTTGTGGCTC CAACCTT GGTGGAAGGT CATTTGGA

Ritn4 XM 006251608 TGCAGTGTTGATGTGGGTGT CTATCTGCACCTGATGCCGT

Shh NM_ 017221 CCCAATTACAACCCCGACATC CTTGTCTTTGCACCTCTGAGTCAT
Tef4 NM_053369 CACTCCTCGGCAGACATCAAC GTTTGTGCCACTTCGATGGA

Ugt8 NM_019276 CACCCTGTCAATCGGACTACCTA AGCCGAACGGAGGTGATG

Yyl NM_ 173290 GGCGACACCCTCTACATTGC TCTCATGCAGTTCCACGATCTC

Abbreviations: Bmp4, bone morphogenetic protein 4; Cnp, 2',3'-cyclic nucleotide 3' phosphodiesterase; Cspg4,

chondroitin sulfate proteoglycan 4; Gapdh, glyceraldehyde-3-phosphate dehydrogenase; Hdacl, histone

deacetylase 1; Hdac2, histone deacetylase 2; Hes5, hes family bHLH transcription factor 5; Hprtl, hypoxanthine

phosphoribosyltransferase 1; K/, klotho;

Klik6, kallikrein related-peptidase 6; Mag, myelin-associated

glycoprotein; Mbp, myelin basic protein; Notchl, notch receptor 1; Pdgfra, platelet derived growth factor receptor

alpha; Plp1, proteolipid protein 1; Rtn4, reticulon 4; Shh, sonic hedgehog signaling molecule; Tcf4, transcription

factor 4; Ugt8, UDP glycosyltransferase 8; Yy/, YY1 transcription factor.
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Table 3-3

Number of immunoreactive cells in male pups exposed to LPS at neonatal stage

(Experiment 1)

Control N-LPS alone N-LPS + AGIQ
No. of pups examined 10 10 10
PND 6
(No./mm? whole hippocampus)
Oligodendrocyte lineage
NG2 69.36 + 14.07 76.02 + 18.12 73.40 + 22.28
OLIG2 363.23 + 39.20 305.26 + 4247  358.07 + 54.297
CNPase N.D. N.D. N.D.
Oligodendrocyte maturation factor
KLOTHO N.D. N.D. N.D.
Cell proliferation
PCNA 98.21 + 31.78 92.72 + 37.01 101.47 £ 36.61
PND 21

(No./mm? hilar region)
Oligodendrocyte lineage

NG2 159.48 + 29.48 107.86 + 39.12"  146.33 + 56.57
OLIG2 446.61 + 47.15 476.82 + 43.72 494.35 + 38.88
CNPase 9436 + 13.47 78.95 + 13.42" 89.87 £ 10.78
Oligodendrocyte maturation factor
KLOTHO 51.65 £ 14.51 30.55 + 9.30" 46.66 £ 16.17F
Cell proliferation
PCNA 82.67 £ 22.29 89.76 + 13.48 100.46 + 31.22
PND 77
(No./mm? hilar region)
Oligodendrocyte lineage
NG2 73.51 = 1247 82.14 = 10.52 83.11 + 19.85
OLIG2 463.94 £ 92.70 507.32 + 43.64 541.90 £ 124.11
CNPase 29.24 + 1531 45.12 £ 14.66" 4642 + 17.75
Oligodendrocyte maturation factor
KLOTHO 67.41 + 3548 102.66 + 22.81" 106.67 + 43.23

Cell proliferation
PCNA

146.78 + 50.86

152.52 + 37.65

166.74 + 36.78

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; CNPase, 2',3'-cyclic nucleotide 3'-phosphodiesterase; LPS,
lipopolysaccharide; N.D., not detected; NG2, NG2 chondroitin sulfate proteoglycan; OLIG2, oligodendrocyte
lineage transcription factor 2; PCNA, proliferating cell nuclear antigen; PND, postnatal day.

Data are expressed as the mean £ SD. N = 10/group.

*P < 0.01, significantly different from controls by Student’s #-test.

TP < 0.05, significantly different from N-LPS alone by Student’s #-test.
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Table 3-4
Transcript-level expression changes in the hippocampal dentate gyrus in male offspring

exposed to LPS at neonatal stage (Experiment 1)

Control N-LPS N-LPS + AGIQ
Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl

PND 6

Oligodendrocyte differentiation

Cspg4 1.02 £ 0.19 1.00 + 0.08 1.05 + 0.18 0.95 £ 0.17 1.06 £ 0.28  0.95+ 0.42
Pdgfra 1.01 + 0.14 1.02 + 0.20 0.99 + 0.21 0.90 + 0.19 095 £ 022 0.85+0.37
Oligodendrocyte differentiation-related signal transduction

Inhibiting

Bmp4 1.05 + 0.34 1.02 + 0.20 3.17 £ 2217 263 £ 1.72°  1.65 +0.52  1.35+0.54
Hes5 1.01 £ 0.16 1.03 + 0.26 0.92 + 0.10"  0.83 + 0.15 0.74 £ 0.16  0.65+ 0.24
Notchl  1.07 = 0.38 1.08 £ 0.18 1.25 £ 0.24 1.12 + 0.11 1.55 £ 038 1.37+ 049
Tcf4 1.01 £ 0.17 1.02 + 0.19 091 + 0.14 0.82 = 0.12 1.11 £ 0.12F  0.98 + 0.30
Promoting

Hdacl 1.01 = 0.13 1.02 £ 0.20 1.06 + 0.21 0.96 + 0.21 1.07 £ 0.21 095+ 0.35
Hdac2? 1.01 + 0.18 1.01 + 0.16 1.04 + 0.14 0.94 + 0.09 1.07 £ 026  0.95+ 0.36
Shh 1.02 + 0.20 1.01 + 0.19 1.15 + 0.30 1.01 £ 0.37 1.04 £ 029 0.84+0.19
Yyl 1.02 + 0.24 1.01 + 0.15 1.07 + 0.27 091 + 0.18 1.07 £ 0.31  0.90 = 0.39

PND 21

Oligodendrocyte differentiation
Cspg4 1.00 + 0.06 1.01 £ 0.17 1.02 + 0.20 0.94 + 0.19 0.82 = 0.08 0.87+0.11
Pdgfra  1.00 = 0.05 1.01 £ 0.14 0.98 + 0.12 0.91 + 0.12 0.81 + 0.13"  0.86+0.13

Kl 1.01 £ 0.13 1.01 = 0.14 0.77 £ 0.15°  0.71 £ 0.12"™ 092 + 0.18  0.96 + 0.14f
Oligodendrocyte differentiation-related signal transduction

Inhibiting

Bmp4 1.02 = 0.24 1.01 £ 0.15 0.39 + 0.24™ 0.38 £ 025" 049 = 0.09 0.52+0.11
Hes5 1.03 + 0.30 1.05 + 0.35 0.89 + 0.16 0.84 + 0.23 0.76 = 0.09  0.82+0.13
Notchl  1.01 = 0.15 1.02 £ 0.24 1.01 + 0.20 0.94 £ 0.22 0.80 + 0.077  0.86 + 0.11
Tcf4 1.01 + 0.18 1.01 £ 0.15 0.85 + 0.04 0.80 + 0.10" 0.84 + 0.14 0.89+ 0.16
Promoting

Hdacl 1.00 = 0.08 1.01 = 0.19 1.01 + 0.15 0.94 £ 0.17 1.00 £ 0.16  1.07 £ 0.28
Hdac2 1.00 = 0.11 1.00 £ 0.11 0.99 + 0.10 0.92 £ 0.12 0.88 £ 0.13  0.93 £ 0.11
Shh 1.02 = 0.24 1.03 £ 0.28 1.16 = 0.30 1.08 £ 0.26 0.84 £ 026  0.87+0.22
Yyl 1.00 = 0.09 1.01 + 0.13 0.82 + 0.20 0.77 £ 0.19"  0.66 = 0.14  0.70 £ 0.16
Myelination

Cnp 1.00 + 0.07 1.01 £ 0.12 1.22 £ 0.27 1.13 £ 0.26 1.26 £ 0.10 1.20+0.14
Kik6 1.01 £ 0.12 1.01 £ 0.19 1.46 + 0.49 1.40 + 0.51 1.37 £ 032 1.33+£0.24
Mag 1.00 + 0.10 1.00 + 0.08 1.16 + 0.29 1.23 £ 0.30 121 £ 0.14  1.10+0.21
Mbp 1.02 £ 0.25 1.05 £ 0.39 1.21 + 0.28 1.13 £ 0.30 1.38 £ 020 1.23+£0.26
Pipl 1.00 = 0.09 1.00 £ 0.09 1.28 + 0.30 1.19 £ 0.32 1.10 £ 0.12  1.19+£ 0.19
Rtn4 1.00 £ 0.05 1.01 = 0.14 098 + 0.12 091 £ 0.12 0.87 £ 0.17 0.86 £ 0.13
Ugt$ 1.00 = 0.11 1.01 = 0.15 1.30 + 0.38 1.27 £ 0.32 1.28 £ 042 1.36+0.35

PND 77

:Oligodendrocyte differentiation
_Cspg4 1.01 = 0.14 1.02 £ 0.23 1.09 + 0.11 1.06 £ 0.24 099 + 0.12 1.03+0.28
_Pdgfra  1.00 + 0.11 1.02 £ 0.24 098 + 0.14 095 +£022 095+024 095+0.36
K1 1.02 + 0.25 1.06 + 0.41 1.71 £ 0.74 1.68 + 0.69 1.31 £ 039 1.20+0.33
_Oligodendrocyte differentiation-related signal transduction
_Bmp4 1.00 = 0.06 1.01 £ 0.18 1.03 £ 0.26 0.98 + 0.18 1.05 + 028  1.04 £ 0.18
_Hdacl 1.02 + 0.19 1.04 + 0.30 1.32 + 0.46 1.24 +£ 0.21 1.13 £ 0.19 1.15+£0.28
_Hdac2  1.01 £ 0.13 1.01 + 0.18 1.20 + 0.41 1.13 +£ 0.23 087 + 0.16 091+ 0.31
_Hes5 1.02 = 0.12 1.02 £ 0.28 1.09 + 0.16 1.06 £ 0.11 1.13 £ 0.15 1.11 £ 0.18
Notchl  1.00 £ 0.08 1.02 £ 0.22 1.22 + 0.34 1.15 + 0.20 1.12 £ 0.30  1.05+ 0.26
) +

+

+

_Shh 1.01 £ 0.17 1.03 + 0.23 0.95 + 0.27 0.94 + 0.38 1.08 + 0.31 1.13+0.33
_Tef4 1.01 £ 0.15 1.01 + 0.13 1.01 + 0.22 098 +£0.28 094 + 0.08 0.97+0.24
Yyl 1.01 £ 0.15 1.03 £ 0.26 1.20 £ 0.26 1.16 + 0.28 1.08 +£ 0.16 1.13+0.36
_Myelination

Cnp 1.00 + 0.10 1.01 + 0.16 1.05 + 0.21 1.01 + 0.25 0.98 + 0.10 1.03 £ 0.28
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Klk6 1.02 £ 0.23 1.03 + 0.27 1.03
Mag 1.02 + 0.24 1.05 + 0.35 1.13
Mbp 1.03 = 0.29 1.02 + 0.22 1.07
Pipl1 1.01 = 0.16 1.01 £ 0.19 1.09

0.35 0.98 + 0.26 1.10 £ 0.17  1.14 £ 0.31
0.28 1.07 +£ 0.14 1.07 £ 0.19  1.07 £ 0.36
0.32 1.04 + 0.37 1.12 £ 0.16  1.14+ 0.30
0.31 1.06 = 0.37 1.09 = 0.23 1.17 + 0.48
Rtnd 1.00 = 0.09 1.01 + 0.13 1.33 £ 0.41 1.26 + 0.25 0.96 = 0.33 1.02 + 0.29
Ugt8 1.02 £ 0.24 1.02 + 0.23 1.13 £ 0.38 1.09 £ 0.36 1.02 £ 0.17  1.06 £ 0.35

Abbreviations: AGIQ, a-glycosyl isoquercitrin; Bmp4, bone morphogenetic protein 4; Cnp, 2',3'-cyclic

H oW B B H R

nucleotide 3' phosphodiesterase; Cspg4, chondroitin sulfate proteoglycan 4; Gapdh, glyceraldehyde-3-phosphate
dehydrogenase; Hdacl, histone deacetylase 1; Hdac2, histone deacetylase 2; Hes35, hes family bHLH
transcription factor 5; Hprtl, hypoxanthine phosphoribosyltransferase 1; K/, klotho; K/k6, kallikrein related-
peptidase 6; LPS, lipopolysaccharide; Mag, myelin-associated glycoprotein; Mbp, myelin basic protein; Notchl,
notch receptor 1; Pdgfra, platelet derived growth factor receptor alpha; Plp1, proteolipid protein 1; Rtn4,
reticulon 4; Shh, sonic hedgehog signaling molecule; 7cf4, transcription factor 4; Ugt8, UDP glycosyltransferase
8; Yyl, YY1 transcription factor.

Data are expressed as the mean + SD. N = 6/group.

"P <0.05,""P < 0.01, significantly different from controls by Student’s ¢-test or Aspin-Welch’s ¢-test.
TP <0.05, TP < 0.01, significantly different from LPS groups by Student’s z-test or Aspin-Welch’s ¢-test.
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Table 3-5

Number of immunoreactive cells in male pups exposed to LPS at embryonic stage

(Experiment 2)
Control E-LPS alone E-LPS + AGIQ
No. of pups examined 10 10 10
PND 6
(No./mm? whole hippocampus)
Oligodendrocyte lineage
NG2 7846 + 22.17 50.35 + 14.84™ 85.28 + 26.97'f
OLIG2 424.07 + 61.61 428.30 + 45.67 454.28 + 75.18
CNPase N.D. N.D. N.D.
Oligodendrocyte maturation factor
KLOTHO N.D. N.D. N.D.
Cell proliferation
PCNA 136.64 + 84.82 120.97 + 64.50 187.86 + 155.77
PND 21
(No./mm? hilar region)
Oligodendrocyte lineage
NG2 195.19 + 42.54 112.23 + 43.82"  160.20 + 34.08"
OLIG2 433.75 + 33.37 501.41 + 42,67  446.98 + 56.67"
CNPase 87.16 £ 16.29 93.85 + 13.97 95.55 + 13.37
Oligodendrocyte maturation factor
KLOTHO 11.76 £ 13.55 17.62 = 12.71 27.93 + 16.38
Cell proliferation
PCNA 125.07 + 40.23 128.23 + 57.38 130.51 + 48.21
PND 77
(No./mm? hilar region)
Oligodendrocyte lineage
NG2 90.23 + 14.47 87.61 = 11.43 83.87 + 8.23
OLIG2 416.36 + 74.56 432.56 + 62.30 394.98 + 67.90
CNPase 33.11 + 16.19 2691 + 6.68 32.66 = 14.16
Oligodendrocyte maturation factor
KLOTHO 68.44 + 33.80 74.95 £ 2451 73.69 + 14.58
Cell proliferation
PCNA 33.76 + 13.34 3336 + 12.26 3327 + 12.34

Abbreviations: AGIQ, alpha-glycosyl isoquercitrin; CNPase, 2',3'-cyclic nucleotide 3'-phosphodiesterase; LPS,
lipopolysaccharide; N.D., not detected; NG2, NG2 chondroitin sulfate proteoglycan; OLIG2, oligodendrocyte
lineage transcription factor 2; PCNA, proliferating cell nuclear antigen; PND, postnatal day.

Data are expressed as the mean £ SD. N = 10/group.

*P < 0.05,"P < 0.01, significantly different from controls by Student’s r-test.

TP <0.05, TP < 0.01, significantly different from E-LPS alone by Student’s ¢-test.
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Table 3-6
Transcript-level expression changes in the hippocampal dentate gyrus in male offspring exposed

to LPS at embryonic stage (Experiment 2)

Control E-LPS alone E-LPS + AGIQ
Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl Gapdh Hprtl

PND 6

Oligodendrocyte differentiation

Cspg4 1.00 £+ 0.05 1.00 + 0.09 0.83 + 0.10™ 0.81 £ 0.17° 1.05 + 0.13" 0.92+0.21
Pdgfra  1.01 £ 0.15 1.00 = 0.07 1.00 £ 0.14 0.92 £ 0.03* 0.97 £ 0.05 0.84+0.15
Oligodendrocyte differentiation-related signal transduction

Inhibiting

Bmp4 1.01 £ 0.13 1.01 = 0.18 0.99 + 0.23 0.92 + 0.21 099 + 0.13  0.85+0.08
Hes5 1.01 £ 0.12 1.00 = 0.10 1.22 £ 0.14* 113 £ 0.07° 1.12 £ 0.15  0.96 + 0.157
Notchl  1.00 = 0.09 1.00 £ 0.10 1.11 + 0.24 1.02 £ 0.13 1.00 £ 0.11  0.86 = 0.127
Tcf4 1.02 £ 0.22 1.04 £ 0.30 2.19 +£ 045 2.02 £ 034" 1.44 + 0557 1.23 £ 0.497F
Promoting

Hdacl 1.01 £ 0.16 1.02 £ 0.22 1.12 + 0.25 1.20 + 0.12 1.27 £ 030  1.08 £ 0.24
Hdac2  1.01 = 0.14 1.01 £ 0.18 1.15 £ 0.28 1.05 £ 0.14 1.09 +£ 030 094 £ 0.22
Shh 1.01 + 0.16 1.02 £ 0.21 1.02 + 0.29 0.96 + 0.33 1.08 £ 023 091 +0.13
Yyl 1.01 +£0.14 1.01 £ 0.12 1.02 + 0.11 0.95 + 0.11 096 + 0.10 0.83+0.17
PND 21

Oligodendrocyte differentiation
Cspg4 1.01 £ 0.17 1.02 + 0.25 0.93 = 0.19 094 +£0.10 098 £ 0.22 0.95+0.23
Pdgfra  1.01 = 0.17 1.02 £ 0.22 0.88 + 0.21 088 +0.16 099 + 0.27 0.96 £ 0.30

Kl 1.02 £ 0.18 1.02 + 0.21 1.22 + 0.30 1.29 + 0.54 141 £ 030 1.54+ 040
Oligodendrocyte differentiation-related signal transduction

Inhibiting

Bmp4 1.01 + 0.14 1.01 + 0.15 1.02 + 0.12 1.04 £ 0.17 1.00 £ 0.16 097 +0.19
Hes5 1.01 + 0.18 1.01 £ 0.12 0.89 + 0.17 0.90 £ 0.16 093 +£0.18 0.89+0.16
Notchl  1.02 + 0.20 1.02 £ 0.21 0.97 £ 0.22 1.02 £ 0.24 1.02 £ 0.15 1.02 £ 0.19
Tef4 1.02 = 0.20 1.03 £ 0.24 1.10 + 0.36 1.09 £ 0.27 091 £ 0.12  0.88+0.10
Promoting

Hdacl 1.01 £ 0.15 1.00 £ 0.08 1.07 + 0.22 1.07 £ 0.08 1.02 £ 0.20 0.97 £ 0.16
Hdac2? 1.01 £ 0.13 1.00 £ 0.07 097 + 0.19 0.97 £ 0.08 097 £ 0.18 093 +0.14
Shh 1.00 + 0.09 1.00 £ 0.10 0.80 £ 0.26 0.83 + 0.25 1.10 £ 0.26  1.09 + 0.23
Yyl 1.00 + 0.11 1.01 £ 0.12 0.89 + 0.09 0.93 £ 0.10 097 £ 0.10 097 +0.18
Myelination

Cnp 1.00 + 0.10 1.01 £ 0.16 1.05 + 0.21 1.01 £ 0.25 098 £ 0.10  1.03 £ 0.28
Klk6 1.01 £ 0.18 1.01 = 0.14 1.23 + 0.37 1.25 £ 0.37 1.17 £ 0.20  1.12+ 0.19
Mag 1.01 £ 0.15 1.02 + 0.22 1.01 = 0.24 1.01 £ 0.16 0.98 + 0.21 0.96 = 0.24
Mbp 1.02 £ 0.22 1.03 £ 0.31 0.93 + 0.31 0.97 + 0.33 095 £ 0.27  0.95=+0.30
Pipl 1.02 £ 0.21 1.02 + 0.22 1.07 + 0.29 1.10 £ 0.35 1.11 + 0.21 1.07 £ 0.23
Rtn4 1.00 + 0.10 1.01 £ 0.13 0.98 + 0.27 0.98 £ 0.20 0.93 £ 0.05 0.90 = 0.06
Ugt8 1.01 + 0.16 1.01 £ 0.19 0.99 + 0.28 0.99 + 0.15 1.09 £ 0.21 1.05 £ 0.23

PND 77

Oligodendroglia differentiation

Cspg4 1.02 + 0.22 1.00 + 0.08 1.26 + 0.19 1.14 +£ 0.23 1.29 £ 020  1.19£0.20
Pdgfra  1.03 £ 0.25 1.01 £ 0.12 1.18 £ 0.17 1.07 £ 0.20 1.26 £ 0.12  1.17+ 0.16
Kl 1.02 £ 0.23 1.02 £ 0.22 1.19 £ 0.36 1.17 + 0.36 123 £ 024 1.22+0.23
Oligodendrocyte differentiation-related signal transduction

Bmp4 1.02 = 0.20 1.01 £ 0.18 1.22 + 0.25 1.12 £ 0.31 1.04 £ 022 096+ 0.24
Hdacl 1.03 + 0.25 1.00 + 0.08 1.21 + 0.07 1.09 + 0.08 1.15+ 025 1.06+0.18
Hdac2  1.02 + 0.23 1.00 + 0.08 1.14 £ 0.11 1.02 + 0.08 1.07 £ 0.16 099 £ 0.11
Hes5 1.01 £ 0.18 1.02 + 0.20 1.14 + 0.14 1.22 +£ 0.25 121 £ 0.12  1.04+£0.22
Notchl 1.02 + 0.22 1.02 + 0.22 1.19 £ 0.10 1.19 £ 0.10 1.32 £ 023 1.32+0.23
+
+
+

Shh 1.01 + 0.14 1.02 + 0.21 1.13 + 0.19 1.20 £ 0.20 1.18 £ 0.23 1.25+0.25
Tef4 1.01 + 0.18 1.02 + 0.25 1.13 £ 0.20 1.19 + 0.21 1.11 £ 0.31 1.18 £ 0.33
Yyl 1.01 + 0.12 1.01 + 0.11 1.04 + 0.07 1.02 + 0.07 1.12 + 0.15 1.10 £ 0.15
Myelination

Cnp 1.01 + 0.20 1.01 £ 0.19 1.00 + 0.12 0.99 + 0.12 1.05 £ 0.21 1.04 + 0.21
Kik6 1.04 + 0.32 1.02 £ 0.25 1.01 + 0.23 0.91 + 0.21 1.30 + 0.31 1.20 = 0.30
Mag 1.01 + 0.17 1.01 + 0.16 1.05 + 0.17 1.04 + 0.17 1.15 + 0.19 1.14 £ 0.18
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Mbp 1.01 £ 0.14 1.01 £ 0.13 1.06 + 0.18 1.05 £ 0.17 1.08 = 0.11 1.07 £ 0.11
Pipl 1.01 £ 0.14 1.01 £ 0.13 0.96 + 0.18 0.95 £ 0.18 1.07 £ 0.16  1.06 = 0.16
Rtn4 1.01 £ 0.16 1.01 £ 0.11 1.12 £ 0.14 1.01 £ 0.11 1.19 £ 020 1.10+ 0.15
Ugt8 1.01 £ 0.19 1.01 + 0.18 1.04 + 0.23 1.03 = 0.23 1.10 = 0.28 1.09 + 0.27

Abbreviations: AGIQ, a-glycosyl isoquercitrin; Bmp4, bone morphogenetic protein 4; Cnp, 2',3'-cyclic
nucleotide 3' phosphodiesterase; Cspg4, chondroitin sulfate proteoglycan 4; Gapdh, glyceraldehyde-3-phosphate
dehydrogenase; Hdacl, histone deacetylase 1; Hdac2, histone deacetylase 2; Hes5, hes family bHLH
transcription factor 5; Hprtl, hypoxanthine phosphoribosyltransferase 1; K/, klotho; K/k6, kallikrein related-
peptidase 6; LPS, lipopolysaccharide; Mag, myelin-associated glycoprotein; Mbp, myelin basic protein; Notchl,
notch receptor 1; Pdgfra, platelet derived growth factor receptor alpha; Plp1, proteolipid protein 1; Rtn4,
reticulon 4; Shh, sonic hedgehog signaling molecule; 7cf4, transcription factor 4; Ugt8, UDP glycosyltransferase
8; Yyl, YY1 transcription factor.

Data are expressed as the mean + SD. N = 6/group.
"P <0.05,""P < 0.01, significantly different from controls by Student’s #-test or Aspin-Welch’s #-test.
TP <0.05, "TP < 0.01, significantly different from LPS groups by Student’s ¢-test or Aspin-Welch’s ¢-test.
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Animals: mated female Sprague-Dawley rat

Experiment1  Gestational day (GD)

Postnatal day (PND)

‘} 10 1516 (I) 6 21 7|7
Controls [ |
LPS alone | ]
A
E-LPS + AGIQ
Experiment 2 GD PND
‘} 18 (? 3 6 21 7|7
Controls [ |
A A A
LPS alone | ]
N-LPS +AGIQ |

A\ : LPS injections to dams (50 pg/kg body weight/day) A\ : necropsy [___|: basal diet

/\: LPS injection to pups (1 mg/kg body weight)

Fig. 3-1.

[ : 0.5% AGIQ (w/w) in basal diet

Experimental design on the study of mid-gestational treatment and neonatal treatment with lipopolysaccharides

(LPS) and continuous treatment with alpha-glycosyl isoquercitrin (AGIQ) starting from gestational stage using

mated female Sprague-Dawley rats.
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(C) CNPase

Control, PND21 ' N-LPS alone, PND 21 21 (mm?) PND6 (mm?) PND21 (mm? PND77
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Fig. 3-2.

Distribution of immunoreactive cells for oligodendrocyte lineage cell marker proteins, i.e., (A) chondroitin
sulfate proteoglycan (NG2), (B) oligodendrocyte lineage transcription factor 2 (OLIG2), (C) 2',3'-cyclic
nucleotide 3'-phosphodiesterase (CNPase) in the hippocampal formation at postnatal day (PND) 6 and hilar
region of the dentate gyrus at PND 21 and PND 77 of male offspring in the neonata; LPS exposed experiment.
Representative images from the controls (left), N-LPS alone (middle) and N-LPS + AGIQ (right) on PND 21.
Magnification x200; bar = 100 pm. Graphs show the numbers of immunoreactive cells in the hippocampal
formation at PND 6 and in the hilar region at PND 21 and PND 77. N = 10/group. Values are expressed as the
mean + SD. **P < (.01, significantly different from the controls by Student’s #-test or Aspin—Welch’s ¢-test. TP <
0.05, 1P < 0.01, significantly different from the N-LPS alone by Student’s ¢-test or Aspin—Welch’s #-test.
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(A) KLOTHO
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Fig. 3-3.

Distribution of immunoreactive cells for (A) KLOTHO in the hippocampal formation at postnatal day (PND) 6
and hilar region of the dentate gyrus at PND 21 and PND 77 of male offspring in the neonatal LPS exposed
experiment. Representative images from the controls (left), N-LPS alone (middle) and N-LPS + AGIQ (right) on
PND 21. Magnification X200; bar = 100 pm. Graphs show the numbers of immunoreactive cells in the
hippocampal formation at PND 6 and in the hilar region at PND 21 and PND 77. N = 10/group. Values are
expressed as the mean + SD. **P < (.01, significantly different from the controls by Student’s #-test or Aspin—
Welch’s t-test. TP < 0.05, significantly different from the N-LPS alone by Student’s #-test or Aspin—-Welch’s ¢-

test.
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(A) NG2

'‘Control, PND 21 E-LPS alone, PND 21
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(B) OLIG2
Control, PND 21'. "

(C) CNPase
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Fig. 3-4.

"< E-LPS alone;.PND 21°

E-LPS + AGIQ,PND 21 (mm?) PND6 (/mm?) PND21 (/mm? PND 77
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Distribution of immunoreactive cells for oligodendrocyte lineage cell marker proteins, i.e., (A) chondroitin

sulfate proteoglycan (NG2), (B) oligodendrocyte lineage transcription factor 2 (OLIG2), (C) 2',3'-cyclic

nucleotide 3'-phosphodiesterase (CNPase) in the hippocampal formation at postnatal day (PND) 6 and hilar

region of the dentate gyrus at PND 21 and PND 77 of male offspring in the embryonic LPS exposed experiment.
Representative images from the controls (left), E-LPS alone (middle) and E-LPS + AGIQ (right) on PND 21.

Magnification x200; bar = 100 pm. Graphs show the numbers of immunoreactive cells in the hippocampal

formation at PND 6 and in the hilar region at PND 21 and PND 77. N = 10/group. Values are expressed as the

mean + SD. **P < (.01, significantly different from the controls by Student’s #-test or Aspin—Welch’s ¢-test. TP <

0.05, 1P < 0.01, significantly different from the N-LPS alone by Student’s ¢-test or Aspin—Welch’s #-test.
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Fig. 3-5.

Distribution of immunoreactive cells for (A) KLOTHO in the hippocampal formation at postnatal day (PND) 6
and hilar region of the dentate gyrus at PND 21 and PND 77 of male offspring in the neonatal LPS exposed
experiment. Representative images from the controls (left), E-LPS alone (middle) and E-LPS + AGIQ (right) on
PND 21. Magnification X200; bar = 100 pm. Graphs show the numbers of immunoreactive cells in the
hippocampal formation at PND 6 and in the hilar region at PND 21 and PND 77. N = 10/group. Values are

expressed as the mean + SD.
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