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TRDOLND L OO, MAEHIZIT 5 AT IEHRE ST, & 2T, MeHg I#
a2 VW TC, TUNEL Yetaz %l L, BrEMiaofE 235 IcmatLizs 25, Fik
(ZRRLER-SCHL T AR 2 1 O KIMEZ EBALAIZ T AR~ — 3 AR OIS 2 786 7.

ZNET, MeHg BRFE ~ 7 AUICB W T = o —u VR (ER) A B LA EH
WL, TRV RAZEETDHZEEZHLMCLTE . UM BHNS, ER A ML A
BRI DIy iny (4-7 = =)VEEE (4-PBA)) X, MeHg|ZXL % ER A hLX
Ji% unfolded protein response  (UPR) 4|45 721 T2 <, MR (BIMERSE) b
HEICIHIT 2 ZEA2BA L. 22T, TOAME GRERE) 2851 LTS
72012, 4-PBA OIRHEATRERF IS SV TiRET L 72, ZOfER, MeHg #5:-% 21 H 26 D
PHTHOEBIAIERZ FE S ®5 2 LR biroT.

I WF5EEH

ZIVE TIZ MeHg #FFEMEAMRAIANSEINAE A = X AL TE L OMAM RSN TE
b DD, AKFFRIEHRICET 2 2 F 301 — AR IR EN TV D LT EWE#EW
WTHD. HiEHIL, ~7RZBIT5 MeHg #5102 X » THIE S D KIMBUE ORI
DOMFEAIESEIL, ER A F L AZ L THEEIND Z & &G LT 72 2 W 7 28R
5, Z OMIRIFELHRIERIT X R BEENEDIR AT L7 I "l lo
TERNCEET D 2 L 2H LN LY DLEORRIE, 7 Iy v a3 KRR TR
ICERh Ch DR A R L., —F, ZO3EMIE MeHg BERNICKS L THY, NRE]
EWVHRIHE D DIE, R EFRIET HIEHE L 1Tl T X 2. 22T, IRIEEE LCoHA
REMEZ B ST 572, 4-PBA OIRFATRERFRIZ 185Kk L7z, &7z, MeHg ZIEFE St
7o~ U AW I 1T 2 BRI SEER AL, Sl 2 B H M2 2 2 & L 2 DI BL R R
FeDfRI & R AT

II #ELE 515
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C57BL/6 ~ 7 AL E KRR OIS v # — 8 EBRMERIC B W TS L2, fES
i, o _o g FIVEMET, =|IR 2342°C, R 50+5%, BARGEH 12 B (4R 6 B~
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T 6L CTHRIIT) Tho. fHERLOERMIMTORLCEOKITE RIZITOEZ. A~
U A % AW B FEBR X ENTOK R SISt v X — B ERE B S XV AREHTEY
KGR 041116 38 KL 1N 050315-1), Xt ¥ —OHEIHEDZHEhi L7,

ER stress-activated indicator (ERAI)-Venus/LUC Tg ~ 7 AL, [ESKEFBR G E & —
T FEFHERR IZBWTERE L7 5. BESRMEE, X a VST, iR 23£2°C,
ML 5045%, BARS W] 12 Befd] (Al 6 R~/ F#% 6 RFE THREAT) Th 5. fH R L OER
I OREECHUKIZ B HIZITHHE 72, ERAI-Venus Tg < 7 A & N 7o @i S0k 1 3 [E] 7 K (5%
R A v 2 — B ERE B S X VAR ES TR Y GRRE 5050912 38 L1 051221),
B X —OBEICESETFEmE L.

2. s
1) MeHg XK 5-

A MeHg & % /L B TTH GSH % milli Q /KIS S8, KU 30 & 5\ 50 ppm
® MeHg G AHKEZ TR L7=. 2 E#KA MVIZ AR, B CHOPKO ~ 7 A2 H HER
S¥7. 2 br—VREIZIE, MeHg BEH-#E L FREOE LA GSH % milli Q KIZTAME S 7=
LOEHEE L.

2) 4-Phenylbutyric acid (4-PBA) DJEIEN# G-

4-PBA (HHF{LAL, P0643) 120 mg ZAFEAIE/K 10mL IZHAIL, 4-PBA & [RE/LEDK
fefbd bV O AEIZERE ST (pH 7.4). KM CHOP KO ~ 7 AZH&IRIE 120 mg/kg/day
D X OITEERNE S 2T o7, ar e — A BRI EEA KR RS LT

3. BIBAR RS OB

MeHg UK LIz~ ZA 2B r —Y NIV L, ~ 7 2A0REZHFHH B 10 7/
Mo L7, WIZ1E, ~URA&2MD LICEOBRBROMEBRELZBEL, TOFANGLITIC
IRT AT HEFRT H I & T MeHg MEER T L 2 hfkfEE 2 510 L 7-.

MR R DM B K& SAMUNZIRMN B35 % 3 80 (IEF72READ), K7 okl
IZZIBELTWD, HDWIEHEBZEAH%IE L T DML D SAMUINIALE T 2856 %21 8
(BREEDRETE), Bl LW SRR L S NANCALET 85652 8 (TEED
b)), MR SEE NS B IC IR L, AV L T A A A3 8 (EEORE) &
LT, =3 M5 0mMETO 4 BRECHEEROZIE MBI OREZFHE L (FX).
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4. HEAE PR SR B ORI E

MeHg Z8K#E G- Lim~ U A%k A Y 7T U F TR L, OEMIc L BE L. 4
FLATE K THCHE L1, Mafm Lo, Rk BE U IR, /N, 1S, #
FRIRITENL ST T 24T o 7o, BAHARICR U CERE R D 19 58 & 725 5N Kk MU o4
(NaOH) Z#ML, 70°CICRE LTV 7oy 7 [HIEME T 30 HREE L=, WML~
FfkZ SN HEEE (HCD) THHRIL, MA-2000 (HARA AL ALY & VT2 NEG A IE
I X D RRKEBRZIE Lz, Z DR, BEARE OKERE RN D% D JIEME 2 5/
BRAVERL L, REGEIOKEREA R L7z

(|

B

5. SPEHHAR YL
1) /XT7 7 ¢ AN T o /ERL

MeHg 28K G- LTc~ U A5 L, At Uiz, S, #)z2 - OiMz Ak e
RN, % 4% 73T RV AT7 VT b R (PFA) IRiEICR LEEL 2T 1. Z D14,
NT T ¢ o a RRRR  TZB LT, RS S AR B SRR IR R A R L T
FHEA X 7 17 h—2A (Leica) ZHVY, /XT 7 ¢ AR O S pum OV Z VG F %
TERLL 7=,

2) kGt

IR XSG T 2 RIC, LT ORMEE 21T 72, & L HT 5 43[Hx3 [BlFRE L,
NI T4 rxRELL. =& ) —LRTSHoMFEL, L 2RELL. VL TRER
RIK T 90%, 80%, 70%\ZFHML L7-== % / — /L CIEICA 5 5 M#E Lz, 10 5B oKk
IZEo Tz ) =N ERE LKL, BREFEREOK CTUIR 23 LT,

HTALER L 7=Y) /i % 10 mM Citrate buffer (pH 6)IZ32 L, 600W |ZFRE L7=E L > 2 T20 4y
MNES 5 Z & C, PURIRIG LA 21T 7=. FEIR T30 0Ll B E L7otk, BWEFERKT
R Z%E Lz, YR E A% 7 — /TR LTZ 3vivo%il (b /KE T C 20 /rfEFRET 5 2 &
T, NERMHEALV A X —BIEEEZ REL L=, PBS H1°C 5 4pfEx2 Bl L-1%, Ui %
Ta oy 2 S KOBURPUARKIGICEE Ls. 7 e v 0 ZAEEE X OWURBURES I
VECTASTAIN Elite ABC Rabbit IgG Kit (Vector Laboratories) % FHW\\TiT->7-. JEfaiX DAB
Substrate Kit (Vector Laboratories) % H\NTHT-o72. /K& % Y) - 72H) 112 Blocking solution 250
uL ZRIN L, =28 T 20 43 [F§fE L7z, PBS 1T 10 43[A]x2 [BI%EyF L 7=1%, Primary antibody
solution 250 uL ZEITRIZHANL, =R T 30 /r[#E L7-. PBS H1C 10 4rflx2 [ElWeH L7
#, Secondary antibody solution 250 pL ZEIAIZHAIL, =R T 30 rMF#E L7z, PBS T
10 43fE=2 [B1PEys L7=%%, ABC reagent 250 uL Z YT IZEN L, =i T 30 s f#HE L7z,
PBS H°C 10 47 [E]x2 [AI%EyF L 7= %%, Substrate working solution 250pL Z 81U L, =ET
2 rfEERE L2, BRI, KEMZLE F—ECUR 2SI ECREOGEEIELTE. 5
HFADFALEIC &> THREZBREL, WHERK U/ 20 Lz, Y24 ) —LH$T
573 [ElgE L, BKAEEZIT 7%, S Lo HT5 003 miEE L, SR +21T
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7o, TSR Y 0 A B A EUKIT(ORSAtec) Z W I BRI L, W N—2F 2% H
RTEALRZ. BeaBlL, 7 VU BAERT A A > T A 2 TR LTV D ik~ 7 2 D
H1[% (http://atlas.brain-map.org/) ZZM L, {ROGEMESE BXS (Evident) & MW THgsg L7-.
ImagelJ version 1.54d % F\ N CEEMENT 21T - 7=

6. TUNEL 442

TUNEL %4413 In Situ Cell Death Detection Kit, TMR red (Roche) % F\»T4T - 7=. Proteinase
K % 10 mM Tris-HCI pH 7.5 "C 1,000 {5 L, #&¥E 20 ug/mL @ Proteinase K % & 1012
PR A2 R U7z, RO Y (ST U7 U R ICiRZ(RIK 300 pL Zin L, Sk &3~
7oA T ¥ N —% 37°CIZERGE L7 HIRAE o T 20 7> M ##E L 7=. Y1/ % Phosphate-buffered
saline H1°C 5 43fA]x2 [EIEH L, KX A U572 &2 TUNEL OGHK 20l 2N L7=. 77
AF w7 T4 NATHRZEY, UFZGRIBRT v =% 37°CICRRE L - EiRAE
T 1 BFfAEHE L 72, PBS HC 5 43 [Ix3 [ L 7%, K& &8> 7281 /(2 4',6-Diamidino-2-
phenylindole (DAPI) % & L7zt o HEf AAI VECTASHILD Vibrance Antifade Mounting
with DAPI  (Vector Laboratories) 40uL Z¥sNL, W/\—27F XA Z#EAQATE AL, PGB
X, 7V UMMBREMRERT A T A TAB L TTW A A~ 7 A DK (http://atlas.brain-
map.org/) S L, HESBAMMEE ECLIPSETi (Nikon Instruments) % FV N CHgsZ L7=. NIS-
Elements AR imaging software version 4.00.06 (Nikon Instruments) % I\ CE &fFHT 21T - 7=.

7. WERHAEHT

T AT ERMEHFERERRE TR Lo, MEHENITR KOV 7 7 OfERKIZIE GraphPad Prism
software version 10.0.2 (GraphPad Software) % fifi F U 7=. #EH D FEEIE D 2 1% Two-way analysis
of variance (ANOVA) |Z XV i€ L, F#E & L T Uncorrected Fisher’s LSD & 7213 Tukey’s
multiple comparisons test & ZZfifi L7=. EFLOMREDRER, p < 0.05 DLGEITHHFEMICEE
ThdER LT (*p<0.05, **p<0.01, ***p<0.001 ; ns, not significant) .

(fw B ~DELE)
ENKEFR AT v # —I2BWW T, Bhinmi - EEEES URKRE S 041116 B X
N 050315-1(M 5 RHFSE), AZRE 5 1050912 35 L 18051221 (4-PBA HF9E)) THERAZZITT-.
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I AfFSEARE R
1. MeHg IZ X 2 BT Rk b s A

ML SRIZ %9 % MeHg 0)%2 AL T, dHE M MeHg BMEE T VA RBINL L7z (K 1a) .
LIRTOMFERE R & —E LT 7, MeHg I 8 BMIRTE L=~ U AL, RIMEEICEE2KED
“a R L, —UOEBE TIINeuN; 4
PERI O 238D 7. I HiZ, ~ v Wi:igpe | 0 ppm/30 ppm MeHg in drinking water >

2 1% MeHg Wik 5 %1 Jéﬁﬁﬂf Err (g © ® ek
L, ZoEEX 8 HICE(LT D
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753 3%) > f: @&ﬁ{ff i’ ~ ]7 X g?bitofrlontal cclurtex,:lc.’
MeHg BRFE#% 10 HLAPIZSET Lz, = Dleelw Offactory *

Primary olfactory cortex
ﬂ%@ﬁ%iﬂ%, MeHg Z 8 ﬁﬁﬁﬁﬂf%@g « AON TTryOT PIF:y COA ENT
Liew 1%, Bl 2O oRilE S T [T 1]

2 Mitral cells

NI T D DI+ 7e i LoV TiE
L7z LW L=, MRAESRIEEL, (2B

Olfactory sensory
neurons

CEEHG ONE SR LR ON © M Omm dmy WD
DESHMLCH S, WkrboR 0]
WaZIMAREENOMRShD B
(I 1b). MeHg = 8 MG Sz~ S

2

T ANL, SRR, WRER, BLECE (OT &

PIR) (ZA 7 K& 2R L7z (X 1)
= Lk, MeHg IHIREW, mitg s B 1. RERMEEEESEMICHIT SKIERE
. a: #5&tE, b IREGEEE, ¢ FEMICHS
s Z SR Z. ! !
IR AT 5 T E DRI LT e

2.MeHg DMER~DIEH

MLERI, RETOMRMRRE, KEkERE, shEMmiaE (EP), m&MiaE M), WNEMILE

(IP1), FERIAEALE (Gr) ONAICHI< @G E LT\ 5. MR MI, EPL, Mi, Gr D%
WEBTh D RERIRBICIFAET 5. LLRTOAFIE T, 30 ppm O MeHg % #CE KR T 8 #H[#]
WREE L7~ 7 ADO—KGETEF T, 7A=Y AP BIEE SN2 7. MeHg 23 ER OFRREHI A
WEHRTDNEIDEFTARDTZD, £ TUNEL 7 v A ZHWTT R b— 2250 L
72. TUNEL Bt 7 R b — 3 2 HifEiE, MeHg |[ZHEFE L7~ 7 2D Gr THECHM L= (X
2a, b). REKPOKEEFEED RS @72~ T AT, Mi Th TUNEL BEHERRRANFE
bive (K 2c). Wi, MdHiia~ — 0 — T 5 NeuN OREYEZITV, ML O% %
R L7=. TUNEL 7 v &A1 OfEHR &~ LT, NeuN [GiE==—nr L MeHg B~ 7 A
® Gr THREIZEA LT (M2d,e). ZiauHORERIL, MERBRLGHIIEA MeHg M52 (2 X}
LCRICHET CH D Z AR LTV 5.
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2. MeHg [C KB IRERICIH T D MZHE
a,b : TUNEL 34#HA2, c: /KIEEIE=, d,e : NeuN FFIEHHA

3. MeHg (2 X 5 — IR R /B ~D 28

BRIRAFZEIC J 0, KGR B (TR B, B E, R ECE, TR BEIZ R Tf
SHIN K 2T = LB LA SR TNS 5. UL, BUELAEC B G- % i Bt~
DRI A R TH%. £ 2T, MeHg 28— KL E ORBLAINIE L 3T 51 L 5 vk
FH7- . —RIEAEE, BTEAEE (AON), S (ATT), JEAIZE (vIT), M (OT),
RUREE (PIR), AR (COA), MINEE (IENT) 3672 2% 7HEIK Th % 101, MeHg
BEEEIC L U [ENT 2 < 3_C O /NER T TUNEL BT 45 b — 3 2 SIS B L 7=

a b AON coa C Vehicle MeHg d AON COA
p=0080 p=04137 p=0076 p=0.165
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3. MeHg [C KD —RIREZE(CIH TS MiZHIase
a,b : TUNEL ZM4#kE, c,d : NeuN BEiEHRRE
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IS ORI OHEIIE, PIR & vIT THHE CThH o7z (¥ 3a, b). MeHg IZIEE I N~
ZClE, PIR & IENT Z < X TO Y 75T NeuN [ = = — w1 DA L7273,
OT & VIT TOHRFERBYMNALNT (K 3c, d). ZHDOFERIE, MeHg WiE AT
H, FRCVIT IZEB W TSIl Z 5| S 232 L 2R LT 5. PIR & OT b A ERZ L
Rl (ENZERK3b & d). L, WTFNOMTHAEREZR LI VITIE, o
AL LD bEWE bR E R LT,

N

w
=]

TUNEL-positive cells
(% oftotal cells)
3

4. MeHg |Z £ % IR EZE ~D 5228

ESH S RS 70 E O Ek O IR B E

&'l 10
.- _:c}e \Iz\q 0 —\r(}g I
° NA > Aé\ @e} Aé}\

DT R b — ZAHIIE ) MeHg MEEEIZ K
WD Uiz (M 4e, d). #EHICAEE T
— 3 ZHREE BN L, NeuN [ttt = =2 —

&ﬂiﬁ& DIxE A& O)‘H—7 E\UZ a Vehicle MeHg b Al ORB
r‘f':ﬁllﬁﬁ’f'f (ORB) M (7 ] o "7 P
30 .
: .2 T
ﬂZHaE Co RS TH Y, B A m
H.LTCTws 12 ORB T, TUNEL Gtk &
STHEIZHEMLZE (K4a,b). Zhve— Vehicle
LT, NeuN [Gth=—=2—n ‘/@%Uiﬁ%\ NeuN Merg
o T, BEFHEPUE TIE, MeHg 122
T L~ ?X@—ﬁfﬁf TUNEL [5G4 7 78 K
0 BT AN R e (K 4a-
d). pro0ss  p=0030

=]

S
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N A O © O
o O o o
N B O
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4. MeHg [CKDIRBEE(CIHITH 1
Z4hpase
a,b : TUNEL FZI4E#AR2, c,d : NeuN [Z44H

iz

5. MeHg |2 X% ER A b L AHEIZHIT D 4-PBA DOZhE

ER A b L AZIGE L7= IREla OFEMALITZ XBP1I mRNA DA T T A 3 v 7 kT 5.
ERAI-VenusTg ~ 7 A%, XBP1 LM% L /378 Venus ZfE SHDHZ LTk > TR S
Tz 38 KRR T, XBPI DARAT I T2 D71 —AL3 7 hDT=®, Venus DIHEHLZ
FXOTER A MU AREIHTES. MITHITDH ER A b L AIZXIT % MeHg D524 5/~ %
7=, Hii8ME MeHg £ 7 /L & LT ERAI = 7 (T 50 ppm MeHg % 5 3 £ T A HER
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SH7Z (K5a) . ZOFTNVCEIT HMEFHIFEE~D ER A N L ZADOEG5EZH 502 T 5
72, 4-PBA (K 5b) # w7 /) iFmMiast z2 M+ 2 olc+aHE&ETHDH 120
mg/kg/day CHEFENEES L7 . 5 #[H#, GFP bk W CRIMEE R B IC BT 5
ERAI > 7 V& i b2 L= & 2 A, MeHg I X » CiFi &7z ERATL v 7
T, 4-PBA ORI GIZ L > THEIZHED Lz (K 5¢, d) . 61T, MEEIZIBNT
% 4-PBA T L % ERAL ¥ 7 F LD nEE S (K 5, f) .

50 ppm MeHg + 120 mg/kg/day 4-PBA >

I

[ @ O L 4 ®

0 1 2 3 4 5 (week)
4 4 } 4

| Dissection |

@\/\i
OH

50 ppm MeHg exposure (week) 40

O MeHg
0 MeHg + 4-PBA

ERAI-positive cells
(% of total cells)
n w
o (=]

=)

=]

ERAUDAP!|

MeHg exposure (week)

f Owve *kk ke
2 MeHa + 4-PBA D

SOppm Mng pos re (mok)

3
2

ERAVDAPI

»
o

@
=]

n
o

ERAIl-positive cells
(% of total cells)

=)

MeHg exposure (week)

5. MeHg [C&3 ER A RLRAEi{E & 4-PBA DEA
a : 1&55tE,b : 4-PBA DiEE, c,d: AKIKMEEICHFTD MeHg (CKB/M\FEk
ARLZAEIRL(C T B 4-PBA DFIR : e,f : #RFAKRICHITS 4-PBA DR

6. MeHg IZ &% ER A b L AIG% (UPR) THMEALIZ)IT 5 4-PBA il {EH
RIZ, ER A ML RAZEAT LAY VBRIc L > TEM LS D ER A F LA
— X X7 E T D IRElo I\ 5 4-PBA DB Z il Li=. MeHg %513, AMERET R
B THFRHEAFHIIZ IREla D U kA {edE L7z (K 6a,b) . IRElo OiEM{KI 4-PBA
&&E!E IZR o Tl S (4 6a,b) . #RAEMIZIIT D MeHg #H8MD U U ERkiX, 3 B O
WRFE 4212 B — 7 IZ3ZE L7223, 4-PBA UWHHIC L » Tl &7z (M 6¢,d) . IREla IZ &% XBP1
mMRNA 27 Z A 2 7 OIEMHALZ TR D 72912, HMG-CoA &% 1 (HRD1) & L~L
ZEMTL7=. HRDI X E3 2% F L U H—EThHY, XBPl DAT T4 712k »THh
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U % XBPl REHX A v —IZ Ko TIHEENFHFE IS4 5. MeHg IZ K - THEHEI 72 HRDI L
JUIE, RIMEE RV SIS & SRAR AR REIR O i 5 CRENT S 41, MeHg ALBEBHLA D) 3 M [E %
ICE— 2723 LT (K 6e-h) . & 512, HRDI OFEHL 4-PBA LLFEIC X -~ C il fEIK T
L7z (X 6e-h) .

a 50 ppm MeHg exposure (week| b
D 1 3 5 - 404 [ MeHg
> 3 MeHg + 4-PBA
1 3 wap KRk *kk
14 D
§ 2 § ®
]
g 520 *
o5
g 'al:-’ 104 . ™ o
& 3 [ | (1"
p-IRE1a/DAPI 0 1 3 5
MeHg exposure (week)
Cc 50 ppm MeHg exposure (week) d
0 L 3 5 w2973 MeHg
- ek
3 8530 3 MeHg +4-PBA ———
€ g T . ke
3 = G
2 £ 20 H
5 22
L0 -
& E‘_ -
o=
p-IRE1a/DAPI o 1 3 5
MeHg exposure (week)
e 50 ppm MeHg exposure (week) f 40
0 1 3 5 .., =R
TF 3 Matg +4-PBA
% ; T 304 P
o —_—
o ‘g £ 20 - —
= .
.~ HIE
g . 2 . . .
¥ 2 lna N (10 [1f
-
0
HRD1/DAPI 0 H 3 5
MeHg exposure (week)
g 50 ppm MeHg exposure (week) h 40
0 1 3 5 T
@ _ O MeHg P
K] T 230 EO MeHg +4-PBA ke
€ o3 . e
8 ] .
E & 20 .
—B
g 22101
é T N
o
HRD1/DAPI 0 1 3 5

MeHg exposure (week)

6. MeHg [C&D ER A ML RIBEICHT S & 4-PBA DHIEHI{EA
a,b : KINFEARMREE (CHITDY ML IRELalCx I D/ER, c,d :
RER(CHITD Y B IRELalCX T D/ER, e, f @ KIMREARMERE
BF(C$H1F3 HRD1 538, g,h : HEAKCHITS HRDL HE

7. 4-PBA ® ER A | L 2§55 PERK IE ML~ D52 %8¢

RIZ, UPR IZEBIFT DT R b — AFHEIZEIH-7 5 PERK fRIEOIEMEZ 7. PERK X
ER 2 h L AZEMT 2 EHAY VBRI XIS, 7R b= AFH8ICBE T 585
BIN¥ CHOP D¥BlZ 3589 5. MeHg ML PERK OV VL ZRHE L7-23%, Tl 4-
PBA (T & - THI| & 4172, 4-PBA 1THREARIZ I 1T 5 MeHg #%5% PERK U “ER{L & #1fH] L 7-.
TN T, AR B L MRS IRIZ 1T D CHOP L~V DI L % it U 7= 55 5, MeHg P&
(ZFE S WD CHOP L~V DIRFKAFRY 51X, 4-PBA (2 & - Tl S 4u7z.



8. 4-PBA O MeHg i MEHREAMIELZ
4-PBA I 7 AR b
IT R b= ZAEMEIT 5 2 LR ST
TUNEL 7 v &A1 1Z
ﬁh~yx*ﬁ#é4mA@ﬁ%%@ﬂLt
(X 7c, d)

a 50 ppm MeHg exposure (week) b

(% oftotal cells)

TUNEL -positive cells

TUNEL-positive cells Q.
(% oftotal cells)

TUNEL/DAPI

404

w
(=]
1

n
o
I

=
4 B3 MeHg + 4-PBA

[20231023001]P.10
(2 4FH/ 3 43 )

g o il /E A

—VAFHEICB ST 5 PERK REOIEMALZLET S Z LD, 4-PBA
ZIT, TRE—=VADY—H—Th5D
B1F %5 TUNEL FGErifusc 2 gt 95 2 & ¢, MeHg |
4-PBA 1%, AMEETREF (X 7a, b) &HREE
\7 %5 TUNEL BG4 S oo B0 2 A B #mi] L7z,

T KD A 7

1 MetHg *kk
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JESLEHK) (Abstract)

Methylmercury (MeHg) is an environmental neurotoxicant that results in severe brain disorders
such as Minamata disease. Although some patients with Minamata disease develop olfactory
dysfunction, the underlying patho-mechanism is still unclear. In this study, we, therefore, investigated
the effect of MeHg on the olfactory system in vivo. Mice exposed to MeHg displayed significant Hg
accumulation in the olfactory pathway, including the nasal mucosa, olfactory bulb, and olfactory
cortex. The olfactory epithelium was partially atrophied and olfactory sensory neurons were
moderated. The olfactory bulb displayed an increase in apoptotic cells, hypertrophic astrocytes, and
amoeboid microglia, mainly in the granular cell layer. Neuronal cell death has been observed in the
olfactory cortex, particularly in the ventral tenia tecta. Neuronal cell death was also remarkable in
higher-order areas such as the orbitofrontal cortex. Correlation analysis exhibited that neuronal loss in
the olfactory cortex was strongly correlated with the plasma mercury concentration. Our results
indicate that MeHg is an olfactory toxicant that damages the central regions involved in odor
perception. The model described here is useful for analyzing the mechanisms and treatment of
olfactory dysfunction in MeHg-intoxicated patients.

Subsequently, we studied whether intraperitoneal administration of the chemical chaperone 4-

phenylbutyric acid (4-PBA) at 120 mg/kg/day could improve neurotoxicity in the brains of mice
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administered 50 ppm MeHg in drinking water for 5 weeks. 4-PBA significantly reduced MeHg-
induced ER stress, neuronal apoptosis, and neurological symptoms. Using ERAI-Venus Tg mice, in
which ER stress can be analyzed spatiotemporally, we analyzed ER stress in the somatosensory cortex and
striatum, where MeHg-induced neuronal cell death was observed. 4-PBA significantly suppressed MeHg-
induced increases in the number of ERAI-positive cells. MeHg activation of the IRE1a-XBP1 and PERK
pathways was also inhibited by 4-PBA. Furthermore, 4-PBA was effective even when administered two
weeks after the initiation of exposure to 30 ppm MeHg in drinking water. These results strongly
indicate that ER stress and the UPR are key processes involved in MeHg toxicity and that 4-PBA is a

novel therapeutic candidate for MeHg-induced neurotoxicity.



