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5-6 A n OREME C5TBL/6N ~ 7 A\ (N low microglial activity (LMA) ~ 7 A (X B{s 1
KIB~ T A) 1x, EBRICHET D £ CIREE 2242°C, B 55+10%, BARE 12 BERIH-1 71 (B
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I OBbK Z R R R S e,

2. Rotarod test (GEBE) 4 oD FHA)

e —4% v v K (model: Cat. No.47600, UGO Basile) %] L T/ L7z, Rotarod test
%, 2 BEOFIFRITE 7 2 FaAT TR S D, FIEAT T, 10rpm THRERS ¥ 72w v
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3. Beam walking test (CP-i5/EH D FEAM)
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iE L7z, Poletest 1X 2 HREIOFNBEAIT &7 A MATCHERC S 4L D, AFEEAT Tl JIEE D
FREZLTRETY Y RADOREZHEHDL, RN—Lig B 6 T E TR 2811E2 %8 S8 7=

(1 H2EORIT), 7 A FadT1X 2 [BIE1T S 41, time to turn 72 & N time to finish (3 2 [A]
DOIFEIfEE UCTHRH Lc, 7ok, 3IEITIHE X OT 2 AT, sUTRIICD2< 26 104
DIREIRF# 2 53T TEHi L 7=,
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ITEEER 2 & 2 o~ U 2T =R G FIPESE  (Medetomidine, Midazolam, Butorphanol) %
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[20221023004]P.4
(3 4 H/3 )

ZHWTIEI A (100 um A7 A R) ZERL LT, 1557280 i PBS T 15 /3B X122 [A]
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> 7 V% PBS T30 /3 E 1T 4 [FIPEA . 1% NGS or NDS -in PBS TR L 7= ik $ifk & 4°C
T—WeS SE 7, PBS T30 /08B X (T 4 B4, SlowFade™ diamond antifade mountant %
HWTFL, IN—27F A TEA LT, BEHIEIX C2 confocal microscope system (Nikon) % ]
WCHB b ST,
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BEJNIR BE D /KSR G AR D B A5G O AT HE M 2 BRI ER A ER L. REEE O K& %
BHI LT,

7. wERTALER

A (means) + fEVERRAE (SEM) Trn L7c, BEMOAEZMBEICIL, 2 JohlE o5y
W& Turkey DL E LR EZ W =, 72720, 2 BEEOlRIZIX tREEZ Wi, 72,
TR TOREEIZBOD TERE 5% AR 2 HAtBICHETH D & B2 Lic, ks, et
|21 GraphPad Prism 9.5.1 (GraphPad Software Inc) % H\ 7=,
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TEERE > RvH O TR (time to fall) 23 EIZHL 72 o 7o, T 2 575 beam
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a3, FEOHBTRE~Y T A (LMA ¥ U A ; AR T4 ITRAR) BTy
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5L TSR ECEBEE A AT S 2 EARIR SN TS, LavL, 26 OIS
OIEBNFERECRIEIE WO MR B 53 5 KI5 2 5 A FIVKBOEBIIRHATHY . %
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(2 8 TAMIMRTE Lo~ v 2SR LA 12 falk (WER, AUSERTRCE. MREIR, TEBhEr,
RMERSTE S . R TE, kiR, BATEZE, VgkS. SUREF, BRREr. /) (200 T, AaEiK
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W, MANKEREREZ SR TR L7z L 2 A, £ < OFEIRIZB W T 6 ppm itk
Tho7eDITxt L, BEKIT Y 3.84 ppm TERMEN DRI b TI/nr77
TEMEAL-CmR R IR G AR LTz, —5 . /MIMIEFEE) 2.94 ppm CTLO SR D53 LU
TholeZ b, TR ATFINKBOEENGED oo —RThH D AREENRDH D,
LU NIMEAAR ORI Tl A TV KERD R TR A & 2 O R EICITME R 72 < |
A FIVAKERIZ X 2 SEIGRIR ) 2 I (5 5 IX R I OBIE 3B 5 L T b £ B2 b,

4. AFNKERICE DI 7 v 7Y TIEMEIZEE D B IR T O %R

ML 7 v 7 ) TG EEOME M1 7 a7 ) 7)) LAl REEOMIE (M2
BIyaz7 7)) 2FoTn5, 2T, Ml BRI 7 a7 U 7 GERIICERBI L TWD
CD68 (T4 2 Pulk 2 AW THIEHAM AL L 21T o ok R, A FVKERIC X 2 #helfa i 1523
PO AV IEBENEFIZ )T CD68 B MEMifu s I L Tue, 20 Z & id, A F/L/KERA il
BEMED M1 BIR 707 ) 7 E2IEH T2 2 & TG EL2 LT 2 A2 RB LT
W5, ZIVETOMRFHT LD | A F /KSR (ISR ORI E %
HZ2TBY, ZOHREBIZI7ue 7V THEET L2 ENRBINTNWD, I 77 Y Ty
TR ELRRMICHEERT 5 Z & TREICER SN T T AOREICED->TEY |
AERZIZI 707 ) 7 CIBRMICHBLT 5 CX3C &K 1 (CX3CR1) X° C3 ZHFME L,
ZNHDY A R TH5H CX3CLL X C3 AEH- L T %, CX3CL1 (FF T HRRAM A CIE & Y
IZHBLL TV D7 B0 A THIBABRE AR & /IR (WD) 23 5TV 5, FRCHESH
fafEsis &8 CX3CLL X, X7 mr 27 U 7THifalEo CX3CRI L#EGTHZ LTI /m 7Y TO
W ZTEE(L 2 B L Qv D, —J5, AIEAL CX3CLL I3 OB EIER & (RaEEH %
BT 20N OFHMIAATH D, £ 2T, ikt L EBEIZH 1T 5 CX3CLlL @
T A PRI AER, BRI~ U AT A FLKERIRFE~ 7 A2 T CX3CL1 OFs8L
MEFLTEY, ZORFETIZLMA v~V ATIHIIEALERD N, ZRHDZ
ElE. AT OVKERDEGIIE CTO CX3CLI ORBABETIEDHZ LTI u s ) 7 xaIEME
LLTEY . ZOIEHLHRHIROBRR ISR 2 A0 9 5 rlReth 2 Re L T\ 5,

v rl\ugﬁ

30 ppm DAL A F/LKER (A FVKERE LT 24 ppm) 2~ U AICHHEBREIES L, R4
BANS I 7 a7 ) TIEMHEEABIEE S, BREE 6 I8 B TR E & RLEREE (R R IR
() 23, MREE 8 HICHEWEREIEENEE T 5 Z EH LN oz, Fo, A TFLKERIE ML
G

27 u 7 )T EEE LS TS 2L THBRIIICHEE 2 5 2. N RRIEEE R R R
AT DI LIRS NIz, S BIZ, A TFVRSUIATEAREVE | SATAYE, EEHEF OMIT, BRER,
MAEEB LOHRTEITFICHBW TS I 7 v 7 ) 7iEHE b2 L TG EzmE L Tnb 2 L
PR E N T, Ll 2 b OREBOERA 2 55 13 X FAKRERBITIKGFT 5 2 &
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72, RAOHMBICEVERT LB 0D, AT AKERIC L DRI ESFERD b iE
IR WTI 7 n 7 ) 7 T T AOMAEMICED S CX3CL1 OFBMET L TRD, X
FOLIKERITAEEAIA D CX3CLI & 2 7 v 7Y 7 CX3CRI WOME/ERAZMfESE5 2 £ T
a7 U T EEAL LT B TREMEA RIR ST,

V 5% DOiRE

FIRO IS, AF KBTI 7 v 7 U T Oag 22 g2 1 195 CX3CL1/CX3CR1D
HEERZMIESE L2 TI 7 e 7 ) 7 2RI L, 2 MRHIRIR G4 & L Tuv
L ATREMEDN RIE STz, A%, CX3CLI/CX3CRIDF AAEM &2 Hils & U7 fREE 70 2 b 7n &
YV ADERLNLTHRETT D E LB, STAWAT A AMREMnE I 777
DIEEHE R % VN TCX3CLI/CX3CRIZI L= 7 a 7 U TIEMHALICBE D 5 4y 11 % 5%
AR 2,
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JESCEHK) (Abstract)
Microglial activation induced by exposure to low concentrations of methylmercury

and its toxicological significance

Gi-Wook Hwang
Faculty of Pharmaceutical Sciences,
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Abstract

We previously observed short-term and long-term memory impairment in mice
exposed to water containing methylmercury chloride (final concentration 30 ppm;
approximately 24 ppm in methylmercury form) and found that microglial activation is
involved in both forms of impairment. Previous research has suggested that
methylmercury causes neuronal damage through an unknown mechanism that does not
induce inflammatory cytokine expression in microglia. Despite this damage, no weight
loss or decrease in spontaneous motor activity was observed in mice under these exposure
conditions. We thus reconstructed a behavioral test system that can evaluate even minor
decreases in motor function, and sought to clarify relationships between the effects of
methylmercury on motor function and microglial activation. Almost no motor
dysfunction or neuronal damage due to methylmercury was observed in a mouse model
with low microglial activity (LMA mouse). Immunohistochemical staining of 12 regions
of the extracted brain was performed. Our results suggested that methylmercury causes
neuronal damage via microglial activation in the olfactory bulb, striatum, hypothalamus,
visual cortex, prefrontal cortex, parietal lobe, and motor cortex. Our observations did not
reveal any dependency of selective vulnerabilities of specific brain regions to
methylmercury on the amount of accumulated methylmercury, suggesting that an
unknown mechanism is involved. In the motor cortex, where neuronal injury caused by
methylmercury was observed, the number of cytotoxic M1-type microglia increased, and
neuronal expression of CX3CL1 decreased. Neuronal CX3CL1 inhibits excessive
microglial activation by interacting with microglial CX3CRI1. These results suggest that
methylmercury activates microglia by disrupting the interaction between CX3CL1 and

CX3CRI1, which may cause neuronal damage.



