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RIXZ DD TR RREICH D, INETICHEL X, TEEBEICL2EERBICETIREG
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WZBA 24F98) 2FERL, 7 v MERMREZMEE LT, A TFILKEBOBERTRE~DEMEFEEL
\ZTNF-a3 JOTLRY 7 F v 20— ROIEMAL G- L1505 2 &, £OHERH L WITRERLE L
T, v /a7y —VOHEMH, 27u ) TOEMEB IOV 2 U CIIROBIEN FR E L CHTE
THZEARM U, AFZEIT 2N E TOMFEMRZ M L LT, TNF-a¥ X UOTLRY 7 F/Lif%
BOBEGIZOWTE LR EIToT-, T2, ~7u 77— 0l )7 OERMAIEEL
& AF NIRRT D BEPEIZ OV TRFET L7z, S GICRHERE RN 28 B&EEs5 ) 7
A DA FVIRIRFNET T D WEga S DWW TITEN AR, MRS R 21770 o 72, MA T, I
BRIF D A F LK ERIRFEIC K 2 R B OW T HEMF 21T o2, £ OfEE, TNF-ad
AFNVIKBDOERARRFIEDO D72 L b —HENMET D2 L, BIUOERLIEREXY VT 4 —D
A F VKRR T 2 MEIE, T ORHENE L OREFNIGENDRH D Z ERRB I, Z
O OWFFERRIE, A F KR K D RIEHRIESE O 5+ - MIary R 2 0 BRI+ 5 2 &
73l U CRBRIFIZ R T 2 RIEMREEE OBMRICEMR T2 D0 TH 2,

F—U— B R, RGEARE, AR, RIRMELH (DRG), KA

Wrge
M B - BRI R ARG R (edR)
HH BT OB R IR R BT RE E SE . (RREA)

I WFFEH R

AR OFTHIE R & U CHBL 2 UK O 1L, it (RIMECE b lal) R
kb0l Kt CRISERREMR) BEICED2bDOLNREZLN TN D, KRR BE RN
FEDOFCAZIRERMENTIC IV C, EHEMERIIMEEN 2, BMREMROABFF IEEINDL L, 20O
EE TR AT L TR B ICIIE B A LNV Z ERHME S TS, 2D LI,
IR B 20 7 B AR R 13 R STV B 28, RRAFRE 2 Rk 2 MR 0 72 20 C b IR AR
FMEE S D o TSR BT 2 GBI D22 <, FHRIGE bR,

TalTonE T, BEREZRTATFUKETET v b OKBFHET VT > b)) HBHFFE
i (DRG) DEAZFFEBMNT I L O FRIEATIC IV T, A FLIRERIT K 2 & AR R R 5L 6
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T DB ONWTHRE Lz, B, KREFHET LT > MBI DREEEX VT 1 iHliE . [
PR E AW~ e T =0 7 0 U T OERATEH LR AT 5 PiBREFHT oW
THIFEME L=, F=IL,

0 w55k
FiE1 (TNF KB~ 7 2 OFEFHE)

T ARV —E AR L VA L7z C5TBL/6T ~ 7 A (15~32 Hifii « A AEZITA R -
ﬁs@ktf%%&%3@%h)_,LMML_ﬁibkﬁmx%wmﬁm%&%wn@@mw
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FiEEWEL 39, DRG Mz 7 HIE, 10% FBS-DMEM (2 CH#E L7-1%, FEERIZEEH L7,
%%wmﬁiNM%ADMma%%wfo51kiw3mw_ﬁ§L% LTre By 37 BD3
BUIv =227y MEEMWE,
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BHEOY A 7T 1 #HEAELIE 2 B8 #&ESE Lz, 2>y be—WIKESHZVEEOKEHRE L
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30 mg/kg/day TIEFENIG-Z1T o7, AR « RITIRT » MBI D A F VKRGS HEREHTIC DUV
TiE, M= 5 B H O WistarRat (9 i) &z R C < LIEREIRT v MCFEBRICEEREHZY
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BN LD HE LT,
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FJ O ERR K F BRI L S E N E D D BEIETIEICHE, BENIFEIE LT,
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A F LK DO BRI KT HTNF-aDBENZ SV THET 570, B4R L OTNF-ak
~ U ADREE T ITHET T D A F KRB D 2RI OV CEMETHI 21T > 72, Bk~ o X
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7= LiEX D, D7 & B TNF-akEH A TR K 2 % B ESER O B BE 532 "Rtk
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R B W CEHR R B LITBIER TE o 1o, WICHFET T Y T 4 O A FILKEHFEED
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PEIZ KT B EEZ IS OV TR IR 21T o 72, BT A O2 A8 2 H ) i 2 bt
NeurofilamentHL{A C, 2FESZF A4 H O #fMAL 2 FIPLXNCIFUA T, IREZE, BRESAEZHD
HRE Z FLTrkAPUAR T, FITHEZ R 29 filld 2 FiTHIUR T2 e et L Gl latk 2z ik L
oA, BERMTA BB ION4E HOEARIZE W TIXZILE ORI G E B 7 221X
Blanih ot
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DI TIIEEEIOEWVTIRA LN o T, oY o 7 TSR, (KE, BREZSEIZON
THHl L7223, AERETR NS T2,

IV BB IOV i
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26, A7 & B TNF-aRE R A FAKERIT K D %A EIER O HEBLZ B 53 2 ArRBME A mie X
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T, TNF-a D —>TH HTNFRI/ RIP3A/MLKLY 7' /L & EMAL & & 2 ATREMEDS RIE S vz,
INOORERIT, BHOLIZED AT NVKEHET » FODRGIZEBIT D~ A 7 a7 LA fifHT OREF
DEFBETH2HDOTH D,

3) KIRHFETNT v MBI HEEEL Y 1« —alff

BRRREHEE XV T 4 DA F VKR BMERZ IOV T OITEN R IC L, BARLREE
2 VT 4 IZBT D ATFAKBITRT B RS MEICIE, FORMFFEHE L OEERH L ZI5END
W&o D ATREMEN RIB STz, T OZAERZMMFICH ST 2 BT, kb s 248 L
TR RRALRE &, F ORI XD A FAKBEZ I OW TR 21T o 7223, [RIE L 7240851
R FE DI A F IV KEUEZ M DOEWIZFE CTE R oTo, THUIEH U724 > OHUR I MR i
EREDICHETHHERTH 22O ThHhDH LB LI, BUELORBERE TOREDIENIC L
O FEFEAEET 2 & LT B AL TU 5 DRGHFRAIUE 2 0 2T DUV TAERIZ o 1T TREFT L 72
Z LT, fHx ORI A FOVKEESZEDR~ A 7 STV D RN E 2 HivT,

4) KIBRET N T v MIBITFA2I70 77T « =7 a7 7 —UsE
A7V REICEY, ARIOMEME (BEGHBEIVISH) 2BV TIEdRED A
FIKERIZ LD RERD B L OBREZEZD A T ICABRAZTR N o 7,

5) MR - RALHRT v MZEIT D A FIOVKSES M2 BT % G

KEEIREE BT, ERZRRHE & L THEIRIC iéﬂ%«@%%wmﬁ%ﬁﬁﬁﬁﬁééﬂ
TN ORIZEE IR L CTEBREIT o720, PRICK LK LA O K lias~ DS &I
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W, 5%, TNF-aR$#E~ U 21281 5 %M RIEROBEEIZE L TRIN, /Mikiks X ODRG (&
ARG K ONEER R S 1) OB TR 2 T L, FRICDRGREFE MR T 2 A F v
KEREEIZONWTEAR T R LK T 5, S OIZIEATFAKBERE LEBAR < 7 21280
THBL LB RIER IS LT, SUINF-afftifi A 7 U %o~ 712X D258 HAL 5 0T
DN THFETT %,
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LI A7) EETIZBIT D AFAKEEEIZOWNT, T v FDRGEZ AW AR FA 72k
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AAEFE L[ARE, A FILKERIZ L D TNF-aff B OIEMEALIZ DWW T L 0 32t 2 £ 5,
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A FIVIKERIZ L 5 EEARRRENL 22 B R B )3 2 TLRAREE ORFT &2 1T 9 o

3) KEEHETNT v MBI LEEEX Y ¢ —2Fff
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BT 2 2 L2k, FHEEEEX Y T 0 DA F VKB EHES MO 2RI OV CHER I
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The molecular and pathological mechanisms of methylmercury-
induced sensory disturbance in rodent

Toshiyuki Kaji*!, Eiko Yoshida®!, Yo Shinoda"

*] Department of Environmental Health, Faculty of Pharmaceutical Sciences, Tokyo University of Science
and *2 Department of Environmental Health, School of Pharmacy, Tokyo University of Pharmacy and Life
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Abstract

Since Minamata disease shows a disorder of central nervous system called “Hunter Russell syndrome”,
research on mechanisms underlying the toxicity of methylmercury have been mainly performed for cell types
composing the central nervous system. However, research on peripheral neuropathy recognized in the early
days of Minamata disease, especially sensory nerve-dominant injury, has been imcompletely understood.
Supprted by "Comprehensive Study on Health Effects of Heavy Metals,etc. (2016-2018)", we have
conducted "Research on the molecular and pathological mechanisms of methylmercury-induced sensory
disturbance in rodent". It was found that activation of TNF-o and TLR signal cascades could be involved in
the toxicity of methylmercury to sensory nerves. Additionally, macrophage accumulation, microglia
activation, and schwann cell proliferation were observed. Based on these research results, the involvement
of TNF-a and TLR signal pathways was further analyzed in the present study. The interrelationship between
the accumulation/activation of macrophages/microglia and methylmercury neurotoxicity was also examined.
Furthermore, behavioral and histological analyses were performed on the vulnerability of various sensory
modalities involving peripheral sensory nerves to methylmercury toxicity. As a preliminary investigation,
neurotoxiotoxicity of methylmercury on peripheral sensory nerve in pregnant rats was examined. The
experiments revealed that TNF-o mediates at least a part of the neurotoxiotoxicity of methylmercury on
sensory nerve and the sensitivity of different sensory modalities to methylmercury varies in the time of show
and that of recovery. These studies contribute to the understanding of peripheral neuropathy in Minamata
disease through comprehensive analysis of the molecular and cellular basis of peripheral neuropathy caused

by methylmercury.
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