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1. YT A~D A FI)LVKIBIRETE

5-61# it D HEMECSTBL/ON~ 7 A I (VM Z low microglial activity (LMA) ~ 7 A (Xi#{s 1K
B~ 2) 1T, EBRICHT S F TIEE2+E2C, WESSH10%. PR 128K Y1 7 v (B
# 7:00-19:00, K5HI 19:00-7:00) ICEHINTWIRE T THE LIz, "B, 77 AF v
75— (30 em X {20 em X 5 & 15 cm) (217 — VIZO X4 T OfF L=, il E
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2. Y-maze test (Z5 #3018 0 1)

<~ 7 A%, £ & 40cm., 8 10cm, @& 12cm O 7 — LA EZFFORBHA Y FREEREO T —
LADO—HHICEE, 8§ pMEBENEBRICERIE, v UANER L TRRDL 3 >OT7 —
LRI U2 BITEIE LTy ML (Bl 21F. ACBCABCBCABB &\ 9 I /& #%
RTERRATENN 6 Bl Lk D), REE{TEIZE (alternation behavior (%)) % LLF D
ICEVEM L, H. BEAREN SEIREO~ Y AIRMEA MBI L, 7 —% bR
L7,
RRATENR = RAETEHREE (B AE-2) X100
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3. Novel object recognition test (5 H 5 & ® &F i)

Novel object recognition test (NOR) 7 A MNME, 77X F v 7 — (ffit 24 cm X £ 17
em X EE 12 em) WTTHET L, EBIT 3 BEE L CHRT 10 BE2 D Fih 2 RO RIZAT
o7, 1HRICS Y REZ S —VNTHRIZC 10 pFEESE, 2AHICKBORRS 250
F 727 PEEBBICEE L T~ Y A2 10 oMEZK I 72 (sample phase), 24 Rff]f% .,
BB 0H47 V7 hOIH1I2FH LWEOA T V7 MIELEX T T AI210
SRR S 7 (test phase), vy v a v F AT TRE L, MidA7 V=2 hOBEERR
MamotrLiz, 28 H (D2) BXLW3 HHE (D3) O#BlERKIT, ROKXTEHRELL,

(exploration time on right object—exploration time on left object)

total exploration time for two idential objects
(exploration time on novel object—exploration time on familiar object)

total exploration time for the novel and familiar idential objects
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ZB5 < HBIT, 10% NGS-in PBS T=ilIZ T 60 73RS S 72, PBS T 15 3B & (2 21
Uei L. 1% NGS-in PBS T 1000 f5 AR L7z —kFiik & 4C TS SET, F Tz
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(0.5 pg/mL) LB T 4C TS S/, PBS T30 0B 4 HEGE#%Z., 1BALIEM
£ AH| SlowFade™ diamond antifade mountant (Invitrogen, S36972) %@ F L., B/ X—7 7
A TE A LTz, Y 1E C2 confocal microscope system (Nikon) % TRk & +7=,
B REBRIHEM L —REB IO RAEIZITRROBY Th D,
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- Anti Ibal antibody (Fujifilm Waco, 019-19741)

- Anti NeuN antibody (Sigma-Aldrich, MAB377)

- Anti MAP2 antibody (Cell Signaling Technology. #4542)

_IRGUE

- Alexa Fluor 488 goat anti-mouse IgG (Invitrogen, A11001)

- Alexa Fluor 488 goat anti-rabbit [gG (Invitrogen, A11008)

- Alexa Fluor 568 goat anti-rabbit IgG (Invitrogen, A11011)

5. ARk A H V72 E B PCR

P L7 RMEEE O%Y1/3 28900 I LEFE Lo, Md#HHk 100 mg (2%f L IsogenIl 1 mL
Mz, REVFTAXLTEH, MEREMSAREOE (4°C, 12,000 x g, 15 43fH]) Tl
L. EkVE GESREMR) 2B L 72, MBI 300 pL (2, €1 0.4 f5&EO MilliQ
water Z¥RM L., 15 BEIALT v 7 2% L C=EET 10 oEEFEL-, TDHE, Tfff(imj_
mAEE O (IR, 15,000 x g, 1543[H]) Tl L., EiF 150l 2L 72, & ZIZEIY
L7z BT & & D 70% ethanol A2, $AEIEF L. 10 43 M =R CTHE L 72 5 I000E m E
AR (4°C, 15,000 x g, 10 0f) TwEMLLE, 20%, EBFEZRVERE. 70%
ethanol Z 500 pL AN % . EAENEFI L. #E s EmH =08 (4°C, 15,000 x g, 3 75f#) T
WL, Zhxd ) —EiTn, BEFEIRBRWZ%, |IRT 1 RMBRERSG L, B
% MilliQ /K T fi# L. NanoDrop T RNA OJEE ZHIE L. 500 ng ® RNA % PrimeScript™
RT reagent kit Z fl VT 37°CT 30 oy MW HR BB R ML 21T o 7o, UG, 85°CT 5 ML
L, BELZRIESET, V7 b &7 cDNA R % 10 fFICAmRLi-b0xE, 7
7 L— k& L7z, 96-well plate D4 well (2, KAPA SYBR 6.25 uL, 10 pM (ZF%& L 7=
forward & reverse primer & % L 4L 0.5 pL, MilliQ 7K 3.25 pL ®FF 10.5 uL 2z, &2
W77 v — & 2uL T 200 %, real-time qPCR %175 7=,
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Abstract

We previously found that methylmercury induces microglial expression of proinflammatory
cytokines in the mouse brain and that pretreatment with liposomal clodronate, a microglial
inhibitor, inhibits the neuronal cell death caused by methylmercury in mouse brain slices. We also
found that short- and long-term memory were impaired in mice exposed to methylmercury-
containing water (approximately 24 ppm methylmercury) for 8 weeks. In this study, we
investigated the involvement of inflammatory cytokines and microglia in methylmercury-induced
memory impairment based on mouse behavior and immunohistochemistry analyses. First, the
mice were exposed to methylmercury-containing water in a time-dependent manner (2, 4, and 6
weeks), and short- and long-term memory loss was observed at 6 weeks. Immunostaining
revealed increased microglia in the frontal lobe at 4 weeks and in the parietal lobe at 6 weeks. In
contrast, neurons showed a slight decrease in the frontal lobe and a decreasing trend in the
parietal lobe at 6 weeks after initiating exposure. Hippocampal neurons and microglia were
unaffected by methylmercury exposure. Interestingly, the induction of inflammatory cytokine
expression was not observed under these conditions. These results suggest that methylmercury
induces memory impairment in the frontal and parietal lobes via microglial activation, without
inducing inflammatory cytokine expression. We recently found that in X-deficient mice (gene
name undisclosed; LMA mice), macrophage activity was not altered but only microglial activity
was markedly reduced. When LMA mice were exposed to methylmercury for 8 weeks, increase in
microglia and damage to the apical dendrites of pyramidal cells in the frontal and parietal lobes
were suppressed; memory impairment was also significantly decreased. These findings suggest
that methylmercury induces memory impairment by damaging pyramidal cells through microglial

activation.



