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s L OMEME (L4-L5) K 0 ZARMREI(DRG), A RGHHE, B RARME A L. 4%
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ZHhEZDNA~A 7 a7 LAfTc U, BEELE N2 be— L XD FRIC2 /50 E
EHh LT BB 2 XIS, PR 21778 o 72,
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F72, 2O TNF-a %5 - UWITHERIEZ 0 5023 5 BT, JUlEREK & LTambhTn
% MAPK OB HIZOWT Y= AZ T ayT 0 v 7B X OMERERIZE Y RFEL
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LA, NF-xB OFEEK T ThH D IkBa ®V (LI L O NF-xB OBITHRBIE ST,
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(Nakano et al, 20247 X 0 txZ55] ),

RIZ, TNF-a AERIZEBNT S MeHg IC K S EFICTHFLGT 20 EI LW LN T2HB
T, TNF-a KO v 7 22 MeHg ##45- L, RREEROZKEMEMAHEST S 2 & T, #
REEORREIZOWCERMN L7c & 2 A, BpAR Tl < 152 S 407 1% B ) B i oo s
1% TNF-a KO v 7 X| ’%U"Cﬂélg% LTCWe= (X8), 7. TNF-a KO ~ v A |Z % i ]
BEDW D IR SN T-REARIZH 1T 5 DRGL KR, /MK, T, B, Dliids KONz ds
FOKEERELZIE L2 A, EOMBICIHEWTH AR L g L TRERZETRS
Nniginoiz (148),
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8 MeHg I TNF-a KO ~ v X D%k M BREE & #i%kN Hg £f&E (Nakano et al,
20247 L 0 S5 ),
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1. MeHg # 512 & % DRG #hHlaFs L O sR ORRRFZEL & i R R B AOBIIRR & o B
REBREIICH T, DRG MRHIEIIE AL Z T 20 b 00, BV bif A
HEBDBAZE 72080 & BT A DOIR IR B BIZ S, £72 2 O RRICEE 2 2 &
PRENT, T OMBREE L ZO%OEAIIKEREE THLEEENR TSI LD THY
b MIBITH MeHg IREIC L W LZ B L TWHI DB b, £o, 1T
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AFFE CRLILE STV T R AR IZ D W T PRI I8 1T DR EEARAT 22 & D
At ATREME 2 (B L Ty TR AN D 270 b B A A & & 0 St
V777 1Y —ORFRIBIR RISV BFERRORSRYITEB 5 2 & £/, ik
RE L ZoRIEIT A Btz LICBE SN 0D, U—F =M X D8RR
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JELEERT (Abstract)

Minamata disease, also known as Hunter-Russell syndrome, is a central nervous system disorder
primarily studied for its methylmercury (MeHg) toxicity in the central nervous system. However,
research on peripheral nerve damage—especially sensory nerve damage observed in the early stages
of Minamata disease—remains limited. This study builds upon the findings of the project
Methylmercury-induced peripheral sensory neuropathy, selective impairment of pain perception, and
its recovery, conducted under the Comprehensive Research on Minamata Disease initiative.

Our results demonstrate that MeHg exposure leads to a persistent increase in macrophages within the
dorsal root ganglia (DRG), with active macrophages peaking during periods of significant nerve
damage. These accumulated macrophages may exacerbate nerve injury by secreting TNF-a. Although
in vivo studies did not show neuronal cell death in DRGs, we observed a strong downregulation of
marker genes specifically expressed by neurons, which restored during recovery. Additionally, axonal
damage and subsequent regeneration of A fibers were identified. However, the role of peripheral
nerves in the selective blunting of pain perception remains inconclusive. Further investigation revealed
that the NF-kB pathway, rather than the MAPK pathway, plays a critical role in enhancing TNF-a
expression and secretion in macrophages, potentially influencing neurological disorders.

Our study also raises new questions regarding the physiological effects of MeHg exposure on
peripheral macrophages, the mechanisms underlying pain-specific blunting, and the potential for
neurogenesis in the peripheral nervous system. Understanding the molecular pathways and
physiological responses involved provides deeper insight into the peripheral neuropathy associated

with Minamata disease, contributing to a more comprehensive understanding of its pathophysiology.



