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Privg R (55D p fE)

GLM Logistic Regression

AlC 257.26 53.867

Parameters p-Value p-Value

THg Children  0.6055 0.416
Indigenous  0.4201 0.273
Maternity  0.2364 0.661
Riverside  0.6108 0.287

Mining 0.2413 0.774
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Figure 1. BSS model area, outlined in black. The stars indicate the location of the Inuvialuit
communities in the region. Note that an additional community, Ulukhaktok, does not
lie directly on the BSS but does harvest from the region.
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ONT, FEHLIFIUTOLICERLTVD @ AT EDOENITHE K ~DMelgR D
MAZEINESEL72D, oA VT OKBPRELZEINEE 2 FWIERT 5, %K
MEDOEINT —RAEEE GEMISE L, —RAEEE OBINT —RAEESE OMIKD 2
D OMeHgi2 E Z /D> S D720 v ANV OKBIREZB /D IED HFRICIEHRT 5,
DED . WK EIL, WAKT OMeHgiE & —IRAEEZBICHEEZLITL, b O
T a A v OKBREIZHOERZ 726 Lz, B A2 MaUGHHTIC L,
RANTOTHAMIC T o KMBIRE (FHE., K2-5, /) 1X19814FE) 51997
RS THIIN (0.0445 ppm/4E) L. 19974F 7> 5 20094F 12 2 1F Cidid (-0.0493
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ppm/4) L7z, 20094 LARE O IME MR IS XA B Tl o oo, 199748
T VU= RA L FE Lz, 19TEMNEDO T V— 2 KA > b Z 8 A TEIME R & 8
/DAE ) 2R L7 7 /L. Freshwater—-PP, Sea ice-MeHg. Sea ice-PP, SST-PP,

Sea ice—Combined., PP-Combined., All-Combined T& - 7-, %512 . PP-Combined &
All-Combined 23 FEWMEIZIT VY, - T, v AT OKBWEIL, —KRAEEED
BLIOOREENOEEBLZBMIZITTWNWDE I ENRRBRINT, Sea ice-CombinedlE,
Beaufort Sea ShelfDE KMAEIZ/n U CEB T2 —WRAEFES & & Mellgfm & ML A%
Ll x, DFEV A ~DOMeHgDRIKIZ DN T — /A EHE L MeHg (JEAK T
WCIERES LT EET O L 0) O'EOWM G OEEBEZ WL ED, v a ALl Of
WAERRIZ 31T 2 KRB EE (HEEfE) % ~7 ., PP-Combinedid., 3 DDEREERK T~
T (KPR, WEoKEE, MEmAKE) S CCEBT 2~ RAEEE EZ ML L
L7cl &0, aALiofmRMERICR T 2KBEE (HEM %25~7,
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2-1-5 (51 H 3Lk @ Figure 3)

Figure 3. Observed and modeleld beluga MeHg. Left: Observed beluga MeHg (muscle). Bars
represent SD. Center: Modeled beluga MeHg under each driver—pathway pairing,
where drivers are freshwater discharge, sea ice cover, and SST, and pathways are
MeHg inflow and primary production (PP). Right: Modeled beluga Mellg for combined
scenarios. Combined scenarios for drivers (freshwater, sea ice, and SST) are the
combination of MeHg and primary production pathways for that driver. Combined
scenarios for pathways (MeHg and PP) are the combination of that pathway across
a given environmental driver. The all-combined scenario represents the
combination of all pathways and drivers. In all plots, the black dashed line
represents the significant breakpoint year (1997) in the observed data at which
point beluga MeHg concentrations began to decrease. The J~axis scale differs
between the left plot and center/right.

AR OMEHT R TIE 7R WA, A LV OMeHgi FE (ZHIE) & Bl L 7o 7 23
BRonsdomkitiad (Beaufort Sea Shelfddk vy ¥ g /7 V<=0 T7THT7)
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&, oK RE, WiEAKR) ORELZZITTCOWDLAREENRS D, SRIOMBET T, X
BREMCE DA NV OEBHEEFEOLEMAL, b MEBNIC KD AEBRER L,
MeHgD A IRHMEICFEHD L ER O R THEEZERTE TR,

Balamanikandan® (2) 1. £ > RO X I )L « F— Ry OWNEEKEEOH S T (X2-
1-6) . /K, HFEY ., HEINWT-7T 1+ 77 (Oreochromis mossambicus) 2B 5
smh (Cr) . =y (Ni) [ B3 (As) . KR (Hg) . A FI v L (Cd) .
(Pb) R EDHERMEILIEO M AN L. BEIGG L L b ORI
LDV 27 27 L7, 2 2 TIHFFICAKER (Hg) oW TRk 32, koK
RONTIIFERES T 7 AEENIIEIC XD, KPP TITEM A TREBIZHRHE ST,
HHR OHERI D T O KRR FEFEL P TR (ND) ~0. 003 mg/keg. Flifiss (FHPY. f),
fTNg. #) (IND~0.067 mg/kgThHo7=, T DLORET, EERMN L LR E (M
W ICB9 5 HEUEfE : Canadian Council of Ministers of the Environment [CCME]
R2014 4R 1T R E L 72 R OKHERE ) 0 JE #EH 0. 17 mg/kgds & OVUS Environmental
Protection Agency [USEPA]ZS20114EICERE LI-RED HHED HHE[EL mg/kg, F L T
BFEICRE T B L YE(E - EUAY20064E |2, Food Safety and Standards Authority of
India [FSSAT]Z320114EIZF%E L720.5 mg/kg) % FlEl-> T/, b b ORI
DLEM Y 271X, AOEBEIC X5 KBoHEEMBERE (EWD) & BENYF—F
5% (THQ) ZJHWTHEE L, EWHIZ (Cf x FIR) x 7 /BWCHFE Shiz, CfiZfaMIc
GENDIMETLEOR, FIRIIV > 7V v 7 Hilko 1 B F¥AaERE (26 g/A) . BY
IR EGO kgd L7z, THQIL (Cf x ED x EF x FIR) / (RfD x BW x AT) x 10°T
PR Sz, Cf, FIR, BWEX LRL & MR TdH 5, EDIXMRERIFMH] . EFIZMRFEMEEE . RID
IXIB AR T, USEPAZ 252 L C, 604, 365H /4, 0.0003 mg/kg bw/day& L7,
ATIZ I 6 TTOF 2 A io, FHRGRRIE, oS IC 38T HEWTIZ0~5.5 x 10° 0
PHIC&H D . Z 1 6 IXFAO/WHO Expert Committee on Food Additives (JECFA) 23iR7TE
L7-PTWI (B EMEFFAERE, 2.5 x 107) XV IR DO THQIE 9~ T LA i
Thole, #oT, PRI THEINTZMOHEEITHES @R X 7KW &R
REhT,

Anjum& Kumari 3) 1%, A4 > RO E A= (K2-1-6) /NT A T D45 TE
Z— 2 OHI%IZ., K, HfREYW . 12O MA (2 A— 2 HiIZTHE : Labeo bata, Channa
punctatus . Xenentodon cancila., Cabdio morar ., Pethia phutunio. Esomus
danrica. Trichogaster fasciata., 2 A — 1% |Z5ff : Channa punctatus.
Heteropneustes fossilis, Puntius sophore, Labeo catla, Cirrhinus mrigala)
D RALRRIC I 1T DHg Pz o L, BREIGR L~ &b MERICX T 2-/ER Y
27 Rl Uz, 2 OHUCTIT R ETEE P diiEE I KX D Hg & PbiZ K 215 B3 8
EINTEY ., HEIZOWTHBRT D, &V v 70 ORI E LG AKIR 7% 04
BRI Th D, KRBIREIL, K TO0.00007~0.00022 pg/L. HFEHH T
0.008336~0.8632 ug/gTdh o7, HBEM T OKEFIREIT, HEZHEL (Geo
accumulation index, Igeo) . JEfEfe%k (Contamination Factor, Cf) . ¥E{ERYE
REV 27 f5#k (risk index, Ri) ZHAWTHHMi S, 4R OZ N T DOEEIL.
0.831 (VFYMIT & A ERV) ~8.6319 (FEEICIHEY) | 0.333 (JHRA L) ~
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3.452 (WHEREEIZI5Yy) | 13.48 (AERESM U R 7 13K \) ~138.242 (FFRE DAL
B Y A7) LRI STz, AOFHEMEETIE, ABMEADX. cancila Thi Kl
0.5526 ug/gx it 7z h, EHEEA 2% 2 FEHEfE T o 2 WHO/FAOD L HEME (1.0
ug/g) % Flal-> Tz, THQIX, EDI/RFDCTH H &4, EDIIEC x FIR /BWCHE S
oo ClIfEICE ENDIMETHFOE, FIRIZY 7V » 701 B AR E
(27 g/RA) . BWLFHIEETO keSS iz, REDIZSB AR T, USEPAZ B H
0.0003 mg/kg bw/day & L7=, ERMM, WEMEMA, HEMELAOEBERL I LI KED
THQIXZ AL E 4L, 0.056, 0.38, 0.05& 1% Flalo> T /=, fE- T, A HIk CHfis
ENTZAOHEEICEDHgDMEY A7 13BN Z LRS-, 7. PbiZ DV T
HICMRE L TR &, SIS CTREMEZB L., FFICE VA —VRTICEBE N HER S
v, AEATIEPhIZ L 2 BE AN — R (THQ) 1.30383@lZ s, MEERICK D
SRBREE DWIEM Y A7 BN RER TV 5,

E/N— L

K- F—F o

B 2-1-6 A ¥ ROEN—AMEZ I - F— Ky (Wikipedia)

2-2) AHL 1T BEE L 7o R

SHLINZ 3T A KERIAICER L7z KB RICET 2 XDV T L B2 —%1T
972, PunmedlZ TX2-2-1D /R L7 FIETHMKF L2 EM L7, SLiloF—U— KiZ
WA 48510 (Artisanal Small-Scale Gold Mining, ASGM) Tix7a< L0 JK<#
KLz, SHIC, KBF—U— REZHT. BITFEEZ2024F 12K > TITTH Z RN L
oo SCEREEMNETZZ W L5, Filters ThumanZ #h ) T458k & L. = D% ILim
ZA MEWEEZMHE L TRIREZED T2, 458D 5 HITH A RSN L2 A3, HIER L
H UL T IS E) & XA A W E - M COBRBEMIE, REMASS T Y v
ZH LRV AR EEZRWT, 2THOXMEER L, 20556, 7 U1k
KERICBHT 2RI, 7T~ ViRIRICBIT 2R cEZ o OoWE 1M, 515
BHEENGE LML BROIRERNT D, B, 2THO S5 B J A Mk &
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TE XMz 2L, PEIOGRTEEHLTES, I—=TF3@H, KnTaprt
T, =T, T KNV, TTUN AP TRAE L AxTa, N b—

ARV T AR UNENENIRTH - 7=,

Pubmedi&® : fk1L

maines or mining = 102,643

SR RV

' (72N

’7}(@& AND [mercury or methylmercury] = 2,210 | — DR 214

— — Sk 14

|FATHE  Publication years : 20244 = 177 | |ZMxh=—xn 26

| i F 5+ 21

I%ﬁﬁ Filter : human = 45 | FESEILFAZR 8

PlEEoiL 3%

[Z3)8
24 FILEDRCER = 27 . WER
B DR CER — % "
S - gL 7 EhE 21
[LE2—HHRISER =3 | |puRmEwrHE 1%
FEAERRBREY X7 5
RIRBE - AJIDEER 134
T AR 214
FFBCE 1%
2-2-1 4L LIZ B 3 2 SRR SR DAL
Gold
Cyanidation '
Ore waste with
Hg-CN complexes,

CN-and other contaminants|

Gold-empoverished and
mercury-contaminated
ore

2-2-2 TNH LEEFEEMAEDYE

7o FE 8

BIIKBET AT LETERT HZ EE2FMH L, DB L TIXEREHICKE
WEREND (T=ATLE) , &R EODEEBEZEAMET VT LZ NS5 2
ETEVMEOEVWESBEZED ZENTEEN, R LEKENREFRZF X
B, =T, @I T MEEVOKRKBER THEREZER LT L2 Enb, ¥ 7
YERWEAEBEODIEA S TS (Fkik) o 7~ AEE e e HiE e R
LY UTNTEMBE T v ATHLIN, WEINEZEAICEENDEDK30% L
B TE FHRBEN L DL T AT U U A2 RV ETHLESEE L (7
ILIEDOHIH A FRIZ8E%) » & HIT/AKEIC L 2BEFE A2 BT 572D EIC X - T
TN LEEZRELEZ b HEOE R EH LED T, B, T T AikE
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HlEZMAGOE KB I ER2 U ET 5 ECAMRFELE SN LD (K2-
2-2) . TORERELUTKIEBYT ALBEEERDBTEAL S 4L, £ OKRBI i S VBR
HREZFEEITZIENBIINTWVD, ZO V7 LKEBIZET 2D HE S
= (1),

KER S T AEEERICIE, 20D F HR D DN E F 4L, KB & ERER CIEF IS
PEDOFmWNT T A THY , VT BRI E L TUTORENRBLINTND,

Hg®" + CN~ —» HgCN'

HgCN® + CN~ —» Hg(CN),
Hg(CN), + CN* —» Hg(CN) 5
Hg(CN) 5~ + CN™ —» Hg(CN),*

FEEICHERENRH S T2 OASHINIL TIEMASE%Z 10FR - TH i TR I

FROTT UMEAKBERER SN, =7 T RADKRL hx_Xa - YL~ Jll o 48511
(TN TrEEFEEZRR) BT EEBEEBZRBOLND, T SALKEEE
I FENRLS . AMOBBESCEMIICERREEL RIFTAREESER I T
200, XEIERPARLTEY ., AEECREGEZRBT O HEEEZHI L
ROMENVNETH DL ENB_IENTWDSD, HEZ/DRESE LD R ST
B RKAESLLTHLEHA SN TWD HIETHY, =7 « YT YEICH DR~ 7o d
RM7T7 0 MBIV T MEMIC X D BREE YR EZFM L WG T, &0ov 7 v
BIZB T D HEETFOHEBSHEMBERNEBORECTCHLI Z ERFEINLTVD
8),

BB EINILE R T ST ~ Y U)IE TIE. AEOBEUIC XV MeHghg #Z A3
FlERIINDZENAREEF EOBERERPHERY, ZLOREDHRE ST
Wb, ZO7T <Y U)IIRERICIE S RRE IR O TR F X OV B £ Uz m
Z, JR¥E AMEFERENDHEHEIN I EERFREADRMKICLI2RENED =
HELrEZ N5, Echevarriab (DX 7 ~ Y IO F R ERXZH2 P D=7
7 R CThE & 7o faFE 2 BREL L1 O 4B (A1, As, Cd, Cr, Cu, He, Mn, Ni,
Pb, Zn, B LW He) DIREZWE LT, ZERMMAESITZTER L THEE L 72 REBE
BEDNDAEMIRME U A7 ZHE LIcRER, IBEOMEB3DEFRERTLEREAELE X
LZEEBRERENAON, KEOBRRLFT LI ABI N EFETEHEKALEREY A
IRHY . 1HOAMNEEIREN0. 46 kglCET HEHEZICV R 7B H L2 L 2 W
LML TS, B, EE&BEHOBEEIIREBEBELD LAOY A XN/NINIEE
BBREAENEH VI ENRINTVDEN, TOHBHEFIAPALEBXSETND,

AX v aDKBILILTEE Z xS E LT, BENLREIREKERE LT ORBEEY
BIZOWTHERH 2D (10), FLl 55 @ #F O R FKERIR X F552. 7 ng/g Cr T, B
FTEE D20 ng/g Crax, BTREEMNBAEEE LD BIXD0ICE WOIRE DR
INTWD (£2-2-1) , ZORFAKRBLIT, HBEPEHBICDIZY BiRE
DKFERICELENTZZ LA FRBRLTWSD, ZORE TIXE 5, KEHE L5 E)
FZOMIEFORIEMEY A A (IL-2, IL-6, IL-8, TNF-a ) 23 HEREEL Mol L
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TRIBIZHEHMLTWD Z ERRI e (K2-2-1) . FFICIL-6& IL-8DIRENHE < |
JRPKEBIRE L YA M AL LV EDRMICHEOHBE G MR I, KBEREIC K
DREROBMERS L OEMERIERISZ KIRT 5 EZLZINTWD, RIEWEYA M
A ERIZ, BTREEDLIHEEE TEIOLEV ANV H®TH O . SL1LTE
FHOBBELNVRGRERICEHBEN2EELEZ TVWLZEE2RBLTNDI NG LU
RV, WTRIC LTS, KEHLTEE ORI L LidE <, BEEY X7 FEiiB X
OBRBRBER OV EEZRT LD EEZ LT,

# 2-2-1 (51 HI3CHR D Table 2)
Table 2. Urinary mercury (U-Hg) levels of study participants.

Mining workers (n = 27)  Control (n = 20)

Mean 1438.4 5.03
SD 2486.74 2.64
Min 6.48 [.18
P25 168.5 3.2
Median 552.70 5.05
P75 92823 7.29
Max 8561.08 9.57
% > RfV? 96.3 0
a) . IL-2 b) ; IL-6 C) - TNF-a
T U e e
d) - IL-8 e) - iL-10
gso :. 510 .%::

Mining Control Mining Control
workers workers

B 2-2-1 (5] 3CHR D Figure 2)

Figure 2. Cytokine profile evaluated in miners exposed to mercury and control group. Levels of
(a) IL-2, (b) IL-6, (c) TNF-« (d) IL-8, and (e) IL-10 were analyzed in the serum of
the exposed and control group by Multiplex Assay.

2-3) KRSGHK I L OH B MEREm
HhMEFEMICE T 2 X v €= —% B/ L L., PubMediZ T “mercury OR
methylmercury” . “Minamata AND effectiveness” % &3¢ 3CHkZ . 20244F CTH %
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L. %A bIZ “atmospheric” , “gas” , “air’ #&HFERWLEMEL-, £+
DFRER, 4RPFZHE L, TOHOHLLMIMAE L B2 —%FH e L GRIRL 72,

Program Long-Term Mercury-related
Outcomes

Program Outputs Program SHort-Term
Outcomes Direct Threats Program Goals
) Government Implementation
of Minamata Convention commitments related to ASGM IASeM Napattus Impasie nodied Erosystam Targets
Negative Impacts Avoided

Sensitive
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Ecosystems

»

Sensitive
Aquatic
Ecosystems

Government enforcement
of existing laws connected to ASGM & mercury

0

based organizations focused

IPLG leadership development

104
Mercry contamination levels in
TPLC hav dacined

;
A R
i

i conarinaton o L involved
8 | IPLC develop public. ons communties
?E oo publc amareress b
o =
Sphere of control Sphere of influence Sphere of interest

Legend:

Projectlevel Long-Term Throat Reduction Ecosystem ‘Social Ecosystem my

strategies. Syfsuts oitconey Outcomes Results. ,,,I,,’:“

Impact Goal Impact Goal services

X 2-3-1 (553D Fig.4)

Fig. 4 Generic policy ToC to reduce mercury contamination from ASGM activities. Three
integrated impact pathways are identified that must be addressed to achieve any program’s
goals of improving the health of nature and people impacted by mercury contamination
from ASGM activity

ASGMIZ & B /KERIE YT, BREESL T TR MIREROMBEICH BERREEL 52T
W%, Aldous® OFFZE (11) TiX, Z 95 LI=AREE LOMEICHLT D=0, [TH
#wE 7 /L (Theory of Change: ToC) | Z MW TEIKRE XU ANKRDODE %2 AFER N
DEZCFHMT A7 L — LT — 7 BREL T D, ToCld, BHZBEIZEB N T
RN NREZHFTOBBICAE SN Y — L TH Y, ASGMO KERTE Y RE I
FEFESEAERBEEL WD, MBEMIICIIZHNT 7 —FRnRdD b
%o BEHICIETCE WD Z & ¢, FHEEME T M7H) (FEii X\ESSBRMAN)
ETHIRE S D AR OKSRPEH O LBREEWE) | ORERBEFRE IH{ETE 2,
Ik, BHEAEEIN, FAT v T THEREZESY Y —ANRPERTEH 2
W, BEICBITAHITRREEEMICASTRT D EELLNRD (K2-3-1) .

BULRAYRE SR Y X 7 ol ik« ETRE T VIT L D ASGMIFE B 25 FE O BR B
WCHEZDBOREGEPHLNCT S, ZOFFT /ML TBREBY] RO THEEY
AT D2ERENEEND,
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)l/Kd%/b@ XE & BUR OB - WIT, BREHREMEED A7 2 /M T 57
CNRBREORINARA N ERET D, TR O 3BOR, TEWIE & H

miﬁ% (K ERAE A 2 Bl U, BEOLRH] 2 i b 9~ 2 B S a4tk 32) 1 . [TK{%
SHREBREoEE (EFT8FE (NAP) 2@ U CKEEHZHEE L, MM O
R A7 BLOREAMOKKELM/NT S . Mkttt om hez "D —
A v b (RERSCHEASOS M ZEE L, BERNS ZEAIC) 27 EHE21T 9
EAEHEET D) | BEEND,

HERET M L DR EBER EEEWE~D L — FRE - & BORTE B2 i i n 1 fi
Y R 7 ORBRBREREICHOSL L — hERT, Zhici ME RGO K
(P ANTEB DS Hi i BB RE D B2 U, fEFE D 2 7 ek & K EREIIRNC Z7 53
LR R ERAMICT D) | . TEEMMEEORE (B -+ - EWo BEE G
RSB T — % TR 2 A2 R 2) | . THEDROK KL (UK
EEAMHAEICHE L, BEY A7 EBREGEORKERZBET) | BZEFh
Do

EFEo RV T EHEISER . 207 L —L T — 72, BBUEMNADOERE 2B L,
HEFE Y A7 OB Z kT 2720 DFE=Z U o 7 L i s B AL 2 A3
HPIATZ LI D, T—=HICHESILL 74— KRy 72 AW, BROWKES %ﬁ!ﬂ;ﬁ
LU, FHICHET S, 2RI X D, ASCMA BFIZ B 1T 5 KSR 2N & 81 59 12 i
L. FR il RERERE B L OB OMRENEH I ND,

Pubmedi&3R : X FILIKIR
mercury OR methylmercury = 62,389
} _
hIRHRE PIER
“prenatal exposure” = 825 Review 3ifm
1 HA (JECS) 5,’%
/— Z/\e/f y 2:
%‘?.E. #E 24
Publication years 2024 = 21 7 X1 A 24
] h T 14
MXHERZ A R ILTER Nunavik 1R
B ERMRE % BRA=17 T 3—nyse 14w

3-1-1 SRR SR O 22

3. A~k & R
3-1) e IR o 58

Me VRN ER I C B L 7= CHkINE A Hrg & L, PubMedZ HHWW T XXk ZMRBE Lo, ¥
— U — RlXmercury OR methylmercury AND “prenatal exposure” & L72& 2 A,
825 D U ST, BATHEZ2024FICRBE LTI E Z A, 21 MOGHINEY
L, 2055, BaxtG e LIERBIARTHY . 4EO L E 2 —h 5 IiTRS
L7z, 1T8OFmILD 9 5, 3D Reviewsm L TH V. 14¥ 23 0riginal paper Toh o7,
Original paper® 9 LW NP ENOLBEFINTZH L THHLZ EIXFERITET S
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(3—1—1) PITICEERMALLEEZON - CHE6H &, — 2 F LA O CHkEH
R T 5,

7 3-1-1 (51 M@ ® Table 3)

Table 3. Beta-coefficient and 95% confidence interval for the association between maternal
toxicants intake from fish and language development of 40-day newborns.

Language Scale Receptive Language Subscale Expressive Language Subscale
B 95%CI 14 B 95%CI P B 95%CI P
As?
crude —0.05 —0.10 0.00 0.040 —0.01 —0.02 0.01 0220 -—0.01 —0.02 0.00 0.045
Model 1 —0.06 —012 —0.01 0.022 —0.01 —0.02 0.01 0223 —0.02 —-023 -—0.01 0.016
InAs ®
crude —033 —064 —0.02 0.035 —007 —0.15 0.01 0.097 —0.05 —0.10 0.01 0.126
Model 1 —0.40 —0.75 —0.06 0.020 —0.08 —0.17  0.01 0.090 —0.06 —0.12  0.01 0.077
Cd
crude 0.04 —026 034 0.811 0.04 —0.04 011 0369 —0.02 —0.08 0.04 0.452
Model 1 0.03 —028 0.34 0.871 0.04 —0.04 012 0.383  —0.03  —0.09 0.03 0.379
MeHg
crude —0.34 —0.66 —0.04 0.028 —0.08 —0.17 -—-0.01 0.031 —-0.03 —0.09 0.03 0.311
Model 1 —041 -—0.76 —0.07 0.019 -—0.10 —0.19 -—0.01 0.030 —-0.04 —-010 0.03 0.262
Pb©
crude —-0.03 —-0.21 0.14 0.693 0.01 —0.03  0.06 0.628 —0.02 —0.06 0.01 0.184
Model 1 —-0.05 —-023 013 0.614 0.01 —0.04 0.06 0.640 —0.03 —0.06 0.01 0.127
PCDD/Fs
crude —042 —-086  0.04 0.071 —0.08 —0.20 0.04 0.168 —0.06 —0.15 0.03 0.174
Model 1 —0.50 —1.00  0.00 0.053 —0.09 —0.22 0.04 0.164 —0.08 —0.17 0.02 0.119
DL-PCBs
crude —0.08 —0.17  0.00 0.049 —0.02 —0.04 0.00 0.037 —0.01 —0.02 0.01 0.485
Model 1 —-0.10 —019 -—0.01 0.040 —0.03 —0.05 —0.01 0.036¢ —0.01 —0.02 0.01 0.459
NDL-PCB?
crude -010 -019 -—0.01 0.031 -0.02 —-0.05  0.00 0.053 —0.01 —-0.03 0.01 0.216
Model 1 —-012 —0.22 —0.02 0.020 —0.03 —0.05 0.00 0.051 —0.01 —0.03  0.00 0.161
2,10 units increase; ©, 0.01 units increase; ¢, 0.1 units increase. Abbreviations: As, arsenic; InAs, inorganic arsenic;
Cd, cadmium; MeHg, methylmercury; Pb, lead; PCDD/Fs, polychlorinated dibenzo-p-dioxins and dibenzofurans;
DL-PCBs, dioxin-like polychlorinated biphenyls; NDL-PCBs, non-dioxin-like polychlorinated biphenyls. Model
1 adjusted by age (years), BMI (normal weight, overweight, obesity), gestational weight gain (kg), social class
(low/middle, high) smoking status (never/ex-smoker, smoker), Mediterranean Diet adherence during pregnancy
(score), energy intake during pregnancy (kcal/d), total serum n-3 PUFA (umol/L), red-blood-cell folate (nmol/L),
serum ferritin (microgr/L), serum VitB12 (pg/mL), serum VitD (ng/mL), iron supplementary (mg/ day), state—
trait anxiety inventory (score), newborn gender (male, female), newborn weight (g), type of feeding (breastfeeding,
mixed feeding/infant formula). Results in bold are statistically significant.
MR RINZ I 1T 2 A F A KBRIREE N HAERORZEICKITTHEIIEHL T, ANA

> 5 23 D i i#%%é%ﬁwlﬁi%k%kﬁﬁ7m >x= 27  (INMA project) @
RIERECTH 0 (12) . 2003-20084F O B IZ B &k S N7 iR MR Aok & HZE 23 450% . Tk,
9% . 11K DRFIZHE %2 7478 O REZ 58l L7z, 45% O RFIZ 13X ADHD % 5F A 3~ % & fH
K EIEORFICFE L ORI L NS ZFH5SDQ, Tk &9k & 11a% TIL 1 &
HOFTENF = v~ U A~ (CBCL) L ADHDOFRE A <2 ERIZ (CPRS-R:S) % FE i
Lz, WA i Pk ER & OB M EZ G~ 2 &, 40 O 1% £ TOMICFEME L7217
R OMEE OBEEIIN TR LB I N o T,

By 1L, AXA > DTarragona THE ® & 1TV % ECLIPSESHF 7L D #iff 22 ik 5 T &
D (13), EERFICEFRHAE (FFQ) #E L., A FI/UKE, R, I RI T LA, 84,
PCBEEEAHTE L., A#%400 CTEJE L /~Bayley Scales of Infant and Toddler
Development 3rd edition (BSID-III) CH LN A L oBEMHLZBFELZ, TO
FER. ATFNLKEBEB LOPCBHEEREIISASHET 7 AT — LV EGOHBERH D |

mm
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EREEREBNEIRASHEY AT — LV EAOHBERBIE I N (F3-1-1) , &
SIZ, HIRFOAMHEEREOHREICHOWVWT, 1HTIgh B2 TERT S & SERE
NICADEENEL Z L2 REL TS (F3-1-2)

% 3-1-2 (5| H&3C D Table 3)

Table 3. Beta-coefficient and 95% confidence interval for the association between maternal fish
intake according to Spanish guideline recommendations and language development of
40-day newborns.

Language Scale Receptive Language Subscale  Expressive Language Subscale
Seafood o o o
Consumption B 95%CI r B 95%CI r B 95%CI 4
<54 g/d (ref.)
54-71g/d Crude 0.69 —-150 288 0535 007 —050 0.63 0814 017 —025 058 0436
>71g/d —-219 —425 —0.13 0037 -036 —-090 016 0174 -038 —-0.77 011  0.057
<54 g/d (ref.) Model
54-71g/d 10 € 040 187 266 0733 008 —050 0.67 0781 005 038 048 0817
>71g/d —270 —497 —044 0019 -043 -1.02 016 0151 —049 —0.92 —0.06 0.026

Abbreviations: d, day; ref., reference. Model 1 adjusted by age (years), BMI (normal weight, overweight,
obesity), gestational weight gain (kg), social class (low/middle, high) smoking status (never/ex-smoker, smoker),
Mediterranean Diet adherence during pregnancy (score), energy intake during pregnancy (kcal/d), serum n-
3 PUFA (umol/L), red-blood-cell folate (nmol/L), serum ferritin (microgr/L), serum VitB12 (pg/mL), serum
VitD (ng/mL), iron supplementary (mg/day), State-trait anxiety inventory (score), newborn gender (male,
female), newborn weight (g), type of feeding (breastfeeding, mixed feeding/infant formula). Results in bold are
statistically significant.

KE=z—X_Ry F7+— FT#ED N HAETER— IR TIE, 8 WO/ 361
NEXG L LT, HAER OMeHghEE (FEBlOEZKEL L) BLORBOAER
B AR E & OB EE N EAT STV D (14) , IEER T O B8 0 F iR KSR o
ifE130. 63 (HEPHO. 03~5.14) ng/gTh V. WA DOKFICEAEMA (WISC-11I) |
=7#8HE /) (Boston Naming Test, BNT) . it /) (Wide Range Assessment of Memory
and Learning) . JEE ) (WISC-IITD —#8) A A L7z, ZEIRT O RB O FEEZiRK
RESMILDOMAERF L ORNICEHEMEITBE SN o), REBRENOHEE L
TeAFNURBERETIFEIC T DL, BREN K2 LHETIIERARE L, EE
BNENPSTRETIEIBNIOGANME T T2 N nant, WkrofEHIhTn
HEIIT, MREZEEZBLETHHIEL LTBNIRNENL TS Z ERERINTE ESE
ZHNDbDOD, FERONRT 4y b&E U AZIZE L TUIRRT JE I H 72k R
Lo THEY | MeHgDBREE L~ /L MKV 1 TMeHg @ £ LS 0 B & RIS S U TEEM A
RATHLZE, BICEENTVDL S ESIEFRRERICET DM N RN Ll
WEEHRHTIZ B 2 ERE M fThil TV 5,

HPEAIEA X7 N7 AEE  (ASD) & B 9~ 5 A AT SR L 22 R 2 fig #r L 7o WF 28 % <t &2
T ALV E a2 —NHEINTE Y, Early Autism Risk Longitudinal
Investigation (EARLI) & Markers of Autism Risk in Babies—Learning Early
Signs (MARBLES) ® 2 D DHFFEIZHOW T, IR — MIBESNZRIREZRZ2IC, BIR
WickiFs8n. KB, ~ T, B LU R D& EETGE L SFEE S TOM-S ML
REOGHGREOEMEZ BT L-WRENH D (15), ©BIEOMREE M IR ook
BEICLD, S RETEH, fta2falia=r—Tva vt EERO
FEEOHFHELEELELZHETLIRENHO O, TOE., HIRFI1HB XOE2
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W (<283) Tld. DRI TABEENSWEASDO Y 278 FH L. IFEMEE o
YU LABETHRBEOEBNEBOLNZH DD, KEEOBEMEIZBLZINL T
VAN

#% 3-1-3 (5| H3CHk O Table 4)
Table 4 Effect of type and frequency of prenatal fish intake and prenatal mercury exposure on
- allergic disease in six-month-old infant in multiple model

Allergic di in infants

Mother’s Fish intake fre- Multiple model p-value for Multiple model p-value for Multiple model p-value for
quency in pregnancy (times/ With early preg- interaction’ with late preg- interaction with cord blood interaction’
week) nancy mercury** nancy mercury** mercury**

OR (95% C.I.) t OR(95% C.l.) t OR(95% C.I.) t
All type of fish <1 1.00 (ref) 1.00 (ref) 1.00 (ref)
Total Fish 21 0.76 (0.51,1.12) 0.99 0.79(0.53,1.16) 093 0.79(0.53,1.16) 0.12
White fish >1 0.52 (0.29,0.92)* 063 0.54(0.30,0.95)* 0.57 0.54 (0.31,093)* 0.03*
Blue fish >1 0.70 (0.38,1.31) 0.71 0.73 (0.40,1.36) 0.86 0.74 (0.40,1.37) 0.17
Shell fish >1 0.76 (0.34,1.70) 0.21 0.76 (0.34,1.71) 0.78 0.78 (0.35,1.76) 0.46

Odds ratio (OR) and 95% confidence intervals (C.1.) estimated using logistic regression model

1 Adjusted for mother’s age, education, parity, pre-pregnancy BMI, parental allergy history, gender of the child, secondhand-smoke exposure, colostrum and
breastfeeding

*p-value <0.05; ** Multiple model include both: fish intake and mercury level in one model. ¥ Multiplicative interaction between prenatal fish intake and mercury
concentration

REE D DII2WMOMINEREEINTVDINR, T M AT RITE R EET
W<, TUAXR—HEAE(6) EILERXANDBEY EFbhTWwWsb, Shah b (16) 1%
ETHED N TWD AR — A (MOCEH) 128 W T, (RO M RN 4%6
y AR TOT LV X—RAB L BT 50 E2 7, B KmmeE (ol
5.23, 25-75%tile 3.91-7.00 pg/L) RNEWEHATYH., AFAZERT D L. 4%6
rAROT VLX—RIEV A7 K FIEDLZ ENRENT (F£3-1-3) , AT
Rat~xH= @ (DHA) R A a X ¥ g (EPA) 78 & On-3% %1l £
FRENIEE (PUFA) RNEEICEENTEY, MIRIEFEHICLY 7 LAF—RED Y R
JER T IELARENRS DL, o, RITEENLIEHX I A, D, Bl2, EL U2
EOMET I /BT, TVAF—RKEDORIELIA D DIZELOAREMERH D, Z
NOEOHMBMPOLEREMICATAZRERDET VAX—RIEV A NEKTTDLEE X
LT,

WIZ, HBRIZDOWT, Choed (17) X, MIEHI £ 7213/ NEI O KR % & T N5 W
WL AL EIRAY (W FI v (Cd). $h. KB, X7 =) —JLA, 3-T7 =/
X URERE, BIXO3OO 7 X VEBEAEY) ~DEEL . 8 AR COLIEOI
FBORELORBREZFHAEL T, A SIIATME HAE =R — MFZE (EDC, the
Environment and Development of Children cohort) IZEB&IN/-HIR3ITT4 . L+
M&%T&ﬂ) ZDEDCIX Y 7L & FUEE 008D D i 7 [ T E ME S A7 Bl o S KB

AT D KBBEERFZEICB I L 72134844 D B0 BB IE L TW D, HEEHHITZD

9%@&%%%%&LT%%%%MLT%©\mﬂUﬂna% HH AL B E 2358 0
Hav, BIRHIOCARE L XA RN EWIGEIC RMALEEE L BE T 5 2 LR S hs,
KERIZ O W TITEE M IO 5Ty (K3-1-2) . S S OBREICHOW T
WL REIRLEEE & (X L T\ Ao T 2 AR E ST,
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B 3-1-2 (5| FISCHER @ Fig.3)
Fig. 3. Association between individual chemical exposures and early thelarche at 8 years old in
logistic regression analysis.

2024 I H AP DM ORI N ERE I, Wb 7+ 86 O L BREICET
LEEEE (maFAL#k) OF -2 Thotlz, maF L&z, REH» LN
HIZH T TOLFEDERERBEN T ELOBREICG 2 DEEZHLNIT HEDIC,
2010FE X 2E TIOHMOBl 255 LT L, KEE»SEMIcbES
AR —FRETH 2D, IRAX, . DIV L KB Ly v eR
MAEROBRERE (& 21X, RETH, EREER. DB EZR. W LE HSHE.
FERMLERE, aRRE) CRIETEEELRIEL TWD, v T DOREN G
LGERCEREERIET DIV AINEEDL I ENRI NN, KEBITEEEL 2o
72(18), 2@ BIX. 8. W FI T A KB, BEL U v TR MY RE R
HWORIEY A7 LEETLINEMAELT-HE THY | ERENKEFEEREO 20
DEIEIXRED0. 4% Th o=, KBEZFLWTNOERE S Je KM RE R
EOBEMIIBE IR o7 (19), 3HMEIX, UL BB LM E TOJIIRKE
FIE L OBMEM AT LG Th a0, BEMEEBE I 20572 (20), 47 H
X, B ESNTERBPLEENTEHIOTADFELD S L, TEBAYSiE/ (small
for gestational age, SGA) TH o7 1 EHIETH4, 600N ThH Y. SGARDOHERLD
REICE., BRI TA, KB, Lo, =~ B BB T 505 L7234
M NI T LRENEWIEESCAR DI R TOHRDOMOEN/K T L7z, KB
EOREMEITRED Doz (21),

S E X, AEART O M AR OKER . A M AR K ER . A FLKER, MEREUKER & H A
P E OREEZRART-RETHY, WIRTORERMLTOLRRBELFELOMER L
ORICIZBEMEIZROONEA >Tmb DD, BIRTIZIEHM T ORAE, 2 F K
R, MHOKERBENRS N ERNRENTE (K3-1-3) (22), KERBRETE & HAEML &
DBREMICOWTHRATHRLZER T S L KEHO YK, 195047 5 19594 D [F I
159 M XTI B R A5 3 i L (23) . B IRSERE DR AEF OB iR ST 5,
—FT, 7z —#EBTEBINTE3>Dar— N E~— L@ cix., &
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BOBEZPTHe N EH T D E BRI ADL v XHIE1.09 (95%CI : 1.02, 1.17) &
ERITH ZENRMESNRTEY (24), SROBARORE L —HT 5, HEHOZ AR
VBT REWr A ST (ALSPAC) Tlidk, REBO M FHg L~ v & Zk Ve & oo [ BEEPE 1%
RN ENHEIN TS (25), KEBERFE & R & OBEEMEIZ OV T E R
Al T D EHIF S D (26),
TaFAFHETIEESHOIEIERMBITERPBEIND LW, KEED
AFIVKERMETE & AR ORERE L OB ICET 2 HEREBAYHFIND,

Maternal blood

Log odds ratio
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Log odds ratio
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Log odds ratio

03 10 10 100
IHg (ug/L) MeHg (ug/L)

< 3-1-3 (5| HISCHER @ Fig.2)

Fig. 2. Exposure-response curves for the association between mercury and selenium
concentrations in maternal and cord blood and the child’s sex. The x-axis shows the
concentrations of mercury or selenium. The y-axis is the log odds ratio. The solid line
depicts the mean estimates, and the dotted line shows the range within two standard
errors. IHg: inorganic mercury; MeHg: methylmercury; Se: selenium; THg: total
mercury.

3-2) HA~D R

MeHghg 5 (B L 7o i e B2 2k 92 HAY T, Pubmed!Z TX3-2-1D M (TR
THIETHBEZ LN L7, 2024 IR O SCHRCTLE8M4EA Y L, Xk ¥ A kL T62
SR L, WEONETE 246 2R L 7=,

Z DA R D O B 3 IXEROESBEIC L ABBEERE LM LIoHE T
HY ., IHICFEO2MF T KE2E M - 2EHMAE (National Health and Nutrition
Examination Survey: NHANES) OF — X ZIEH L7-#WETH Y. TDOUFHEN T 5,
BEOBEEBEEW > =X OE O CEkITPEM, KEFCmz, 7V —rF v
R, ATy, AXA v, @ETHY, TEHOXBMZRINT 5, ®IZT, KEHEMOH
BRENH -7, EEEOBRBEHOEFRSEN6EHY . BED L ITHEKIC
X DI ERIBETR O FH ThH 57228, MeHglZ XL DBTEEEZ LN D MHIZ DV T3-5
BTN T 5,
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mercury or methylmercury = 62,260
¥
| £ FBEZE  Filters : Humans = 22,054 |
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= a2 WER
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l ERTROBEAE 3R
‘ LEa2—xRICER =3 ‘ KEIBEMOEFAE 54w

B 3-2-1 JRVEHIBRETICBE 3 5 Uk R oA 3L

NHANESIZ K [E R DR SRR EBIREBOT = —2 HA L L., KEREE S E+
LZEEHRHETH Y, 1990 ITERME SN TE F I F A0 £ o X @R —
Sh, " BLEAFENE=2) 7 AT A ENT=, ZDO7DHINANEST — ¥
LHMECTHLHBIZSAST — %2 Xy — RRLI+2 2 LR TX 5, 535 ITNHANES
1999-20000 7 — & & H W T EEZKERE D A L N MK ER & 2K EME O
il Z B Lo Tad (K3-2-2)

/E\ 10000
F—{ - ee « «- S 1000 .
N 2567 = 1% ..
sME 0007 | XE 10,
RAME 849 W E 1
TR 0165 | uo 01'
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X 3-2-2 FBEKFMEOH5AE L ORI AE & BEZ KR O B X

NHANESD 7 — % % Fl W C& R EIRE BB EEICOWTHST LIRS 2803
%, Akinleye & [ZNHANES1990-2000 D 7 — & (5566744 ) % FIH L. & & &% &
CKDZ I 7 v F =2 K0 HEE L1754 OFREBE 2 P& L CTREMT L 72 (27), GFROD
% 1 60 mls/min/1.73m® Ry & L 7=, GFR (X # & 18 Z# £ I L 7= (GFR
(ml/min/1.73m2) = 175 x (Scr)-1.154 x (Age)-0.203 x (0.742 if female) x
(1.212 if African American), FEFHENT CIXFEME., ANFE, MBI, AR, &iE,
FEPRJS. Pb, Cd, HgZx 28 & L LT A (Model 3) L7z& Z A, CdB L UPhTRE



[20241053004] P 24
(1 48 /3 F§HH)

EAFPEIZCKDY A7 BN L 7= DD, HgTITRI T2 2 L 2R Lz, CdE 721X
Pl L 2B MEEERIEOHFIC OV TITIBLITIZLE AL,

# 3-2-1 (5 HI3CHR D Table 4)
Table 4. Adjusted OR for prevalence of CKD by blood heavy metal levels.

Heavy metals Model 1 Model 2 Model 3 Model 4

OR [95%CI] OR [95%CI] OR [95%CI] OR [95%ClI]
Blood cadmium level(ug/1)
Q1 (0.0-0.21) 1.0 1.0 1.0 1.0
Q2 (0.21-0.36) Vs Q1 1.21 [0.98-1.50] 1.79 [1.55-2.07] 1.11 [0.88-1.40] 2.06 [1.80-2.36]
Q3 (0.36-0.60) Vs Q1 1.43 [1.16-1.76] 2.17 [1.88-2.51] 1.24[0.98-1.57] 3.18 [2.79-3.63]
Q4 (>0.60) Vs Q1 1.67 [1.36-2.06] 1.52 [1.30-1.76] 1.31 [1.05-1.64] 5.54 [4.82-6.37)
Blood lead level (pg/3l)
Q1 (0.0-0.80) 1.0 1.0 1.0 1.0
Q2 (0.80-1.30) Vs Q1 1.58 [1.25-2.01] 2.12 [1.79-2.50] 1.58 [1.23-2.04] 2.41 [2.05-2.84]
Q3(1.30-2.10) Vs Q1 1.74 [1.42-2.13] 2.75[2.34-3.22] 1.82 [1.46-2.26] 3.33 [2.84-3.89]
Q4 (>2.10) Vs Q1 2.39[1.88-3.03] 4.34[3.66-5.15] 2.43 [1.86-3.17] 5.65 [4.77-6.67]
Blood mercury level (ug/1)
Q1 (0.0-0.43) 1.0 1.0 1.0 1.0
Q2 (0.43-0.83) Vs Q1 0.91 [0.77-1.07] 0.87 [0.76-0.99] 0.89 [0.74-1.06) 0.91 [0.80-1.04]
Q3 (0.83-1.69) Vs Q1 0.82 [0.69-0.97] 0.84 [0.73-0.97] 0.80 [0.67-0.95] 0.89 [0.78-1.02]
Q4 (>1.69) Vs Q1 0.80 [0.69-0.95] 0.74 [0.64-0.86] 0.75 [0.62-0.90] 0.84 [0.73-0.97]

Model 1: Adjusted for age, race, gender, poverty index ratio, hypertension, diabetes mellitus.
Model 2: Adjusted for other two metals.

Model 3: Model 1+ adjusted for other two metals.

Model 4: Adjusted for blood cotinine level.

ANFEROY X7 XX 7 4y MIETLMITOFERNFELHRE ST
% (28), MBI E RAEREBICARRRBRLEE G EWMFEND T,
KERMICIESBEOEMICET IR ERH D, T THEFEDOKA262IA (F
Y4 #r63.7, SD 5.2) ZXGIT, KERMLOEBIR, R#H o 3R RfafmiEEE (LC n-3
PUFA) OEEGHEEM ., M KRR E & GRAMEAE & O B E 2 > W TR Y 72 T ik
TNT AT o 72, RAEXNGEHEIIEF T — 2 X—2&2EH L, 4550 EC, BIZ1[H
oS EBEETHI L 8Bkt Lic, BN B EEMEIC
L OKEREGHOERE o 3R R OBREZ G5 L, i /KSREEITFHE
AT T ATEESNIEICE D RE Lz, BAEREITIE SESERA (AVLT) |
S tEm A (VFT) | BTy wEdism A (DSST) | EIfTHMmEE b A A (4%
Y77 A RMB (IMT-B) 72 B X W FEfl L, FRAENGHIL Z & I EHZA 27 251 5H L#F
Mricwr-, \MERMEE (MCI) I —F —v O UE > TEW Lz, #HE
BINEERBIRETCENTNABCHEI L, v 2T 4 v 7 AIFET VI X D RN
EEMLULE A, M AKREBEEN &SNS OSINE L, RIS OSINE X
DOLEEIAaTRELS ., RBEKERES S RELTWD Z EnmREnk (F3-2-2)
KEER S OBERES o 353 REAFAEBROBREIC OV TH REOEAm AR Sz,
k. SEBMATTIX, 2O OBRBELEEITFERERAET, TNENMHEHT 2 EiE L
TWo, Uk, KERHOERE, o3RRGV OBERE, kR E
FENEWVIE L, FRASREN M L9 2 Z L8RS, L., MR E» O RE
BfRZEm T2 2 ENHELVWI EI2MA, & 5IC o3RRG O EIUE E &
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YRR SOKERMOFRE S ISHE L, mrhKSRERE S AERELHET D
Tl n . MK ERE & FREEERE & O BIE I S W TR BB OB b & E T &
RV, ROV R T 4y FE VR OBEBEEIT) DO THIIE, MH o 3R
FANENIER D o3 MEBE LT,

# 3-2-2 (51 HI3CH#K O Table 5)
Table 5 Effects estimates of blood mercury levels with cognition based on
linear regression models and logistic regression models.

Blood mercury levels (n = 1024)

Quartile 1 Quartile 2 Quartile 3 Quartile 4

(<0.168 pg/L) (0.168—0.333 pg/L) (0.334-0.833 pg/L) (>0.833 pg/L)
Linear regression models
Model 1° 0 (ref) 0.010 (—0.101, 0.121) 0.096 (—0.002, 0.194) 0.153 (0.048, 0.259)
Model 2° 0 (ref) 0.013 (—0.098, 0.123) 0.106 (0.008, 0.203) 0.153 (0.048, 0.258)
Model 3¢ 0 (ref) 0.017 (-0.093, 0.128) 0.105 (0.008, 0.203) 0.154 (0.050, 0.259)
Logistic regression models
Case/N 45/240 32/199 49/335 28/250
Model 1° 1 (ref) 0.828 (0.483, 1.418) 0.717 (0.442, 1.163) 0.625 (0.359, 1.086)
Model 2° 1 (ref) 0.788 (0.458, 1.358) 0.681(0.418, 1.110) 0.613 (0351, 1.068)
Model 3¢ 1 (ref) 0.783 (0.454, 1.350) 0.673 (0.411, 1.101) 0.601 (0.344, 1.051)

Data are presented as multivariate B (95%CI) for composite z-score in linear regression models or odds ratios (95%ClI) for mild cognitive impairment in logistic regression
models.

2 Model 1: age, sex, education, and marital status.

b Model 2: Model 1+ smoking, alcohol intake, physical activity level, vegetable intake, fruit intake, and total energy intake.

€ Model 3: Model 2+BMI, hypertension, diabetes, and depression symptoms.

3-3) KDV AV ala=r—var

KEICHEHE LY A7 ala=r—Ya il 2 et a20, $—U
— RNIZ TkER) & TV R ala=r—ar] ZHVPubMediiHR 2L, A%
HHE L2024 ICARENTHREDOT NS L E 2 —x R &2 RE Lz (REIT20244F
100 CHEK) . &b, B %EKX; Mercury[Title/Abstract] AND risk
communication[All fields], & & |ZHumans, Publication date ; 1 year T 4 /L
Z—Z TR, 3ERHi E Tz, A TIEED D bAtmEEE O U 27 a2 3
2= —va IlET AR EETREL CTHMILL, RICEORMIZEEND T
ZIZBITDHIV A7 ala=r—a Uil AR - 72 CEROFF 2 T DWW TR
T5 (FEVO1IHMFIBREFLZHOMAET, BENRERTHoTZDFELE) |
IO OEFOMAEIT, JEMRE LSO kERICH L TKREFEEOY 27 23 2=
F=rarETOBRICOLAMTHY, MESCHMOFIECEHL TURBE 522560
EEbhs,

FEE=2Y 7 « 7EA A FEF#E (Arctic Monitoring and Assessment
Programme; AMAP) T, JbMiE O AEREROBUR E@m 2 A0 FHE L, dbmE
FRAEGOAEER~DOEEMNY A7 ML TnW5, BFEESICSML T bHik
ik P [ OB E RO B EA SNTEHEMAZEBSML TV D Z & SAMAP D Ff
W mThbD, ZOAMAPOEY AL LT, dBEICHIT 258mE Y A7 a3
2= —a VOMBPEE ST D (29), AEMRE O (E RI305 B8 ~ O f% A g
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# 3-3-1 (5| H XMk Table 1)

Table 1. Dietary advice on fish consumption in Sweden as issued by the Swedish food agency.

Fish species restricted to two or three times per year in risk groups and once a week in other

Pollutant consumers Risk groups
Methylmercury Perch, pike, pikeperch, burbot, fresh tuna, swordfish, halibut, shark, ray Pregnant and lactating women,
women planning to get
pregnant
Chlorinated Salmon, trout, herring from the Baltic Sea, including connecting rivers Women of fertile age
organic Salmon, trout and whitefish from lakes Vanern and Vattern and children
pollutants Char from lake Vattern, eel

(dioxins, PCBs)

Since hearing the messages about fish and Since hearing the messages about fish and
mercury: mercury:
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3-3-2 (5| H3CHKk @ Figure 1)
Figure 1. Locations of communities participating in the health message survey from the dehcho
and Sahtu regions.
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# 3-3-2 (5| H Xk Table 4)

Table 4. Concerns about foods and contaminants.

Agree or Neither disagree Disagree or

We would like to know about your concerns around foods and contaminants. Please indicate the strongly agree nor agree strongly disagree
extent to which you agree or disagree with the following statements (n = 87): (%) (%) (%)
Most First Nations and Métis adults in the Northwest Territories do not need to be concerned 16 38 46

about contaminant-related effects from country food consumption
Most First Nations and Métis adults who live in this community do not need to be concerned 18 60 22

about contaminant-related effects from country food consumption
| have concerns about the quality or safety of the country foods | eat 60 31 9
I think that | know enough about contaminants (like lead and mercury) in country food to protect 41 37 22

me and my family’s health

# 3-3-3 (5| H XXk Table 6)

Table 6. Association between self-reported behaviour change and hair mercury.

| am more concerned about the fish | eat 46 42 43 45 42
In general, | have decreased the amount of fish | eat 32 35 37 31 34%*
| have reduced my consumption of only some kinds of fish (e.g. whitefish, trout) that | eat 29 21 32 17 24
| have changed the location where | usually fish 29 15 21 21 20
| eat smaller fish 21 12 21 10 15
| eat less predatory fish (examples of predatory fish are walleye, lake trout or northern pike) 13 6 15 3 8

*Results are reported for those who chose strongly agree or agree.
**Respondents who agreed to the statement had a statistically significant association with lower mercury concentration in hair (p = 0.04).

HOE & ABIRICET 2FWMIEO A3 2%, B5FE. KA. FERENEI
LZbDT, BEALDERPMAEZSHFZENPOHVEHEZEATEY, 232
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Figure 2. Central Tendency Values of Mercury in E-Waste Products. Results encompass data
from 1103 e-waste products: phones (n = 89); lamps (n = 69); monitors, screens, and
liquid crystal displays (n = 419); batteries (n = 235); printed circuit boards (n = 259);
and other e-waste products (n = 32).

3-5) ZKER D F1 5 B

~ 7 v EICEAE L AKEFHEFHNARE SN TWD, 645D FH M THELTHED 5
LOXLREDIPTEEFATEY, IR & ARAEPFR 2R L0 . /KK
JiE & il SRR R A AR R B E AR S 72 (32), IMOOMRA & v > Tld, &% 7/ ik
a2 FR O B AL (K3-5-1) | FHEDOMRENG TIXEAME & EHEIZ 2 L~ oD 28 M4 HE R B
FREPBEINTbDOD, FEFELWEBEBLCHEME FOLIIT RN o7, MRERE
T, ERERISOR T E7CITHE LD B SKFERRMEZ BHREELHERE I N
oo BEOHRGMRES &EEOLERGMRESE., Jo O 58 8 E 652558
LORSY 4 W el



[20241053004] P 33
(1 4= H /3 4F5t)

Mg KRBT L <& <, g O KERE 256 nmol /L (IEF#ilH <25) TH -
loo BERRT A ENVIAP L7 0 Z2@RERLTVWD ZENE, RENIZ~ S
R RFHERIC X2 A FAKEIZ L@ EKRETHREEZHIA TS UKo TIE
BOREFZSATHARY) . 7 e OFRUTIERICE LU, HiROME & & KR
RO DD DmE 7L LT, BAY FEAMEZERL TV &9,

3-5-1 (5| H3CHKk @ Figure 1)
Figure 1 MR scan of brain (T1 weighted sagittal) showing cerebellar atrophy (32)
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Figure 1. Box plots showing mercury concentrations (micrograms mercury per gram) found in a
11738 skin-lightening products (as well as increams, facial creams, soaps, and other
categorized items). We excluded 49 skin-lightening products (32 creams and 17 “other”
items) because mercury concentrations were only available for these as ranges and not
discrete values. The box plot midline represents the median value, the box limits
represent the IQR, and the lower and upper whiskers are 1.5 times the 25" and 75%
percentile values, respectively. Note: IQR, interquartilerange.
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FEMEomWT — 2 2RIt L TWnb, ZoMEicky, A TEHRNIZBITS
BERSGHEFESOBRBEAOLEENFERY LAY, MWEEHEOEEND
PR S 4L, BUF. EEEBS. NGO HEEE L CTHEZE OKBB L REOMOBFEEY
BIZx T 2 azm ESE20ERNLDL EiEmOTONTWD, ek, 5% DRE
U2 7RIS IE, i S b5 m EEMERMWEEEN/ARTRTHD EEZ
bivd,
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Figure 3. Mercury and arsenic levels in pg/gin skin-lightening cosmetics measured using AAS at

wavelengths of 253.7 and 193.7 nm, respectively.

1 X DSaskatchwanbF 2T @ James & ()X, Y>> 7 v ha v EmBT )L X¥—54
i RE T AR XA Ay evEIC L . BERRE R TIT O /NIREE AR O K ERIL B % I
KL, KEFOFIKNHEIT A F VKT <, amercury-acetaldehyde TliL 72\ 7>
ERE L, bbb 7 N7 vT e FRIE TR TRAINTZKEDN X FILKERIC
EEIND LRT, ATFIVKBORIBRETH 2ILEWHN LV FERARY TIL LW
METHRMTHD, ZDJamesig LN ED X HIZHIHEINLTWD D%, Web of
Sciencell X5 #5I MFHA L VB L7 (202411 H 17TH FEf) , 20244 12138 72
W3O IN B INTEY, KEHEOBEETOFHIZ1IHRTHY . Mixodr
FHiEEOSIHTH-= (K3-6-3)
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2020 2021 2022 2023 2024
3-6-3 James i 3L @ Web of Science (& L 23| E OHR

James & @D 3Lk (1) & 51 A L 7z Takaoka © (35) &, A F/L/KERDIEVHF YR MK TH %
A5 55 MU T ORI PR E ISR oA 2 EhE L. AR &R R oo W7 23 RN U I
BEINDEEZW LT L., HRMXERICI T D W EREAL O KT EE O F 53R
CHEBL, BREBEFEOFENKERFOZHICAN THLZLEZREL TS, £D
i S DB LIRSy TR O RN E IOV T FO L 2 s LT Y, [n 2020,
James et al. [29] proposed a theory that the cause of Minamata disease was not

methylmercury, but rather o-mercuri-acetaldehyde, based on the fact that in one of the
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historical cat specimens that had died in 1959 and had been preserved for 60 years,
methylmercury was absent, and a-mercuri-acetaldehyde and inorganic mercury were present.
However, this showed that a-mercuri-acetaldehyde was one of the factors resulting from
exposure, and there is no information other than the one cat that shows a relationship between
a-mercuri-acetaldehyde and health problems. , , , , Although there is a possibility that a-
mercuri-acetaldehyde may be one of the factors causing the health problems of Minamata
disease, there is no evidence to suggest that it replaces methylmercury.] . K% D JF[A
WMELLTDOAFNLVKBOFEEZHEL TR,

4. TPEA B =X &

BEA =X L2H0LE LT, 2024 2T SN ALBEV I L OHIL 2 x5 &
THXED ) BLIEH LM RERBET DL LT, HEERIICK T 2HBNMEORM
POIZHO>N T B —%%EL 7=,

4-1) FEMEA D =X LIZEHTHLE 22—

2024 12 HFI S NGRS DV T, PubMediZB W TR LZfER . 1T DA
v b L 7= o W % X X . ((Methylmercury[Title/Abstract])  AND
(cell[Title/Abstract])) NOT (human[Title/Abstract])) NOT (review[Title/Abstract])
EL7e, 209 bLmFLE I X O Z %t G iMeHg D 7 ME A 7 = X N & AT L 725
LIE6HTH o 7=, HFENEFEONRIL (1) MHREFEZEICKHT HMeHgD FHMEIZRET 5
g 28, (2) BfbA b L 2B LOV/MafE (ER) A L A& L 7cMeHg D 7 1
AT =XLN 28, (3) REMHBMIAICI T HMeHgD BmBMEA T =X L0 28, £
DHH (2) & (3) O48IT THEEREORELEIZET 2REMIZE] OMRE
Mo ThoTeZ &nb, (1) MREFEITK I 2 MeHgD B MEIZEE ¥ 2 #F 9850 3C 2 #H
IZoWT L Ea—%%EL%,

4-1-1) I b= VPUT LB E P L Mellg

m% IRIEHREICL D FIHROBAKEREEOA I =LL LT, I har R
U 7 E D &ﬂL%ELﬂﬂﬂéwwoMﬁgU@ﬁ%Eﬁﬁﬂxﬁgﬁ%ﬁ:fﬁk
Lfy+7xm%i$ﬂ%fgn MeHghg 2 3 M D 3 il L T3 7 A [ ¥ & 48
R, PRAEEASIEETHEMENSRBRIN TS, VT T AMEICIETRED
AW#M?T%U\%@@ﬁ%EO\FZ/FJT®% b S A EE e BEA & B %
bbb, T haryRUTE, R AX—FEACNMAZ T, BHE-@E. I b7 7 V—,
EEREVSTZI bary R T REEHE (MQC) Z i U CHEHEMEZHER L TV 553,
MeHgl#FZ |12 L O MQCO R NELIL B &, T ha v RU T OHEENER L., &R
DOEEARAECMISEZ | X R T REEMENRH 5, MQCITEEZEWTHIZE T2 &, MQCIE
S hary R T7ToOREEZMHEETLIZDOMBEBN Ry hUY—27 THY, =R LF—H
WHEOHEFFICA R K2 RE L AT LA TH D, MCIE, BRELLIZIS U THE v,
LTFD3->0FERTu v 2428 U THERET S (37),
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op

O I baryNITEAFITA (BHE-BE) I b R TIE, REE@AE
OIS LT, ZOMERERSEHREL, BICICHEEEZMERET S, oH
AT IVBEEX )71 (DRP1) I ha v RU TR 8781 (FIS1)
ko THEEN, HELEZI har R 7T ORBESCHBARHICEZEL 25,
ME I har RYTEAEBEEY )7 E1/2 (MEN1/MFN2) 12 X - Tl S,
REERI bar FYTHERMEEGT D2 LT, BEDORIESCEGEROLE
1179 &IN5 (38),

@ b7V (RERIFar R T7TOBRMERE) - 2 b7 7P — LTk
REZM 72 bary RU T 2B RMICKEBEETLI 7 oA THY . KO R
HEFFICAR IR CToh 5, PINKL/ParkinfR B RERM 2 A D=L THY | PINKIR
HELEZI Pary FU T 2@ L, ParkinZ 4 L TA— b7 7 ¥ —i 7 X
JHBELC3Z Y I NV— 1+ 52 LT, NRaRET LI LRI TS (39),

ShraryRUTHEAR LW Fary RYU 704K S hary RYUToHE
ANTIE, PGCl-a M HLAZRFRE IR - & U CHEBRE L. FIROEMULIN 11 (NRF1)
RI bar FYTEEBRFA (TFAM) AHE#ET 5, kv, L b=
RUTHRELASH, TRV —REEHEFFT 52 ERRINTNS (40),

S har RV TONHE @A, ST Y— AARITHEAEICHERE LR SHEEE
L., @877 U ARRENLD Z LT, MRMROERERHERFSND, UL,
MeHglZ X DB ERMEDOEE T TIE, ZORT U ANBEND AN D 5, MeHg
MMCIZ ED XD BE G 2500, £T-FOFRE A =X LD TILRAH
DN EL, SHROMERLETH D, €I TEHLIL, FHEDOMeHglE #F 2 1 it
ROBABEREELZSIEE T AI=XLL LT, 2 bary R THEFEEOBIEIC
AHHE Uz, BARMIZIE, MeHghB @RI X 2178 b, MRRMROEE, v 7 A~—
H— DR WEICBITANCT 2t ZADOEALEF BT T 52 L T, MR ES
PEICBTAI hary N T7oREZHLNMNITLHZEE2HEBE LR,
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Fig.1. Maternal MeHg treatment altered rat performance and swim strategy in the MWM. : 4L
Sprague Dawley 27 v hIZ 0.6, 1.2, 2.4 mg/kg KEY 7=V O MeHg % #1005
L. B-# MeHg BB E 7 V2 Lo, RIS T 2B AHEE O Z L om R Al
fOBE, I b N TRE~OREZHRT LI,
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REBLO A FLIKER (MeHg) MREDSH A OFEBENICEH 2 D EIZ OV THER
L7720, EIRISHEHLAK2IHE ETORBT v b ~DOMeHghgFE 23, HAF DR
R I E L MTT AR L (M4-1) , AKEKEERRBR (MWM) THHEEE %23
liL7=E 2 A, HUOINEHITITEFETEWIIR o728, JlizZ T D & MelHghi
BHTIET 7y 74— 20 HaFE T2 MK T Lz, Fi4R AICH - &
FH & DOMeHg it 5-8E 23 5t RBR IC LS TERBHIPAN A, WFEOITT T v b7+ — L~
BETEXRDoTZ LD, MelglRBEAE O T FRIXZERIZ R RE DK T L, B RERH
NRELRol-, WIZ, HAEFOLIEMIEICE 2 2R EBL2MT 272D, 77 v b7
F— L ERO RO EMRERBRE I L, Melg@BERHO 7 v NI, 77 v b
T A — LN RIRTHE I TRRE, TOGMAMUsEHE/AAGEICH D LZZ
END | MeHglgBRIZ L - CRUBHREFFENDIEK T LTS Z ENm Sz, MHkIC
B2 58BIZOWTIL, PND60 (A£%60H) O T v MO EZMIT L7 2 5,
MeHg g #5 #F D NI K SRIREE (THg) ARBEELV b ARICHE . =y A VAT
& B AL 2R T lIMeHg R 58 B CHURHI NN O B A S ELA A TE I 2 O D B HERR S
oo 7 ABEREICERE T 5 ¥ N7 E (SYP, PSD-95, BDNF) DL L~ L KT
L7z, LLEDORERIZ, BBl OMeHghR R I1%, HAFOZERFHE - BRI ZE T E,
Z OBIERBIR TIX, MO KBERE, RO BE, 72 F "7 E DR
DEBEL TSI EERLTND,

Wiz, HAEFOWEEMC (2 har R T REEH) ORELICER LIoirs =
fELTW5, X bhary R T7ToRELE(ICOWNTIE., HA{F (PND60) ¥ = = —
Dy TP RYUTREEL, BELE~ R v 7 ZA0HREBE LY v UNBIER S
iz (K4-2) o S5, =77V — (MBORERESYZ ST 5701k X)
DIEHE L Tz, 2 F7 70— 0O RERIEEMIZT OV TIE, MeHghi & # TPINKI
RParkin/e O I b7 7 U—BHEX RV EOREN EH L, LC3OIEMAL & p62d
KRR INT, ZHiE, T har R TOo@RERENICEITL WS Z & &R
BT HEnH, &6, 2 har RY 7o AR5y 2 g9 H5DRP1 & FIS1 D 3 H,
COWTHITERBZE SN, HEOBEBROI Fa v FUTHRZWI ERBEINTZ,
IRIE, MeHgliZl k> T ha v RUTOEFERBMELEDHEONRT UV ANBENLTND
ZEERLTWVWDS, &6, S haryRITOEERYZ7FLVTHD, PCCl-a .
NRF1, TFAME Wo 72X ha v RUToOHAE (EEK) K532 0 7 HEORE
DB TERLTEY, I bhar R 7OBRERELZME Y &4 5 421608 Is s
EEZONT, LEORERIL, Mellg2@EIC LV, 2 b FY ToEFME (MQC)
MWELAL, BEARI M7y - I bary RUTHABMEESN, HR=ax—1 O
BEREREN EE SN 2R LTS,

SIRT3/AMPK > 7 v DIEMEALIZ DWW T S BE AT Tl v | MeHghg & BE Tl
SIRT3. p-LKB1 (VU »E2{LLKB1) . p-AMPK (VU > E2{LAMPK) D FEIEH N EH L=,
LKB1 & AMPK D& &# L /X 7 B L VT IZ AL BN 72 Dy > 7=, SIRT3, p-LKB1, p-AMPKZ&
BliX, PINKIX°Parkin (X b7 7 v —Bd##) | DRPIXCFIST (X b= R U 7 &R
H) | PGCl-a *°NRF1 (X b= RU TAEGRKRHE) S EoMEEERLEZ, — 5T,
T RR % RE | EE B 72 PSD-95, SYP, BDNFE T E DOFMBENH » 7=, UL EXS ., MeHgl
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SIRT3/AMPK> 7 v & EMAL L, R b7 70— bar R T8 REST S 2
ET, MCONRT U AER L, REWICERE =2 —o OEERELS &30
BEMER D 5,

Control 0.6mg/kg/d 1.2mg/kg/d 2.4mg/kg/d

o] "?q ¢ v (of - a}
», L" y D, =l S- 1.8
7 V==t = B\ "

Fig. 3. Maternal exposure to MeHg disrupted mitochondrial quality control in the hippocampus
of offspring rats. Ultra-structure of mitochondria in the hip- pocampal neuronal synaptic
tissues by TEM observation and representative images show autophagy and fission of
mitochondria. Yellow dotted lines depict the mitochondrial edges and white arrows
represent fission site, scale bar=200 nm. TEM #1312 & 5 Vg J5 i Mg o 77 % fEfk
DI Fary NI TOBHEE, SFa s RIT7O0F— 7 70— 58 E RS
REWEG, HEAOSBIII b2 RITooyUERL, ARENIOREZERT,
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Fig. 5. Schematic representation of methylmercury-induced cognitive impairment.

PLEDNS MeHgD MR FHmM D+ A I = X K250 T, MeHglI iMoo 2 k=
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H5H, ZHICEY, RMEOBESLY T 7 AMEDIKRTICOR DN LA REENH 5
TEMNRBENTWD (X4-3) , ZOHREIL, MeHgD T 595 v 7 vix
ERBICOWTH MR zRtET b0t EZ N,

4-1-2) Z U A X% 5 —F 1 (Glol) & PRI E

GlollZ, AERNRHY THL AT NV VA XV —0 (MGO) % 4y 2 B3 7n
RTHY, BECREGEWENOCOREBLZ T D, £/, GlolE HEJEA XY b
T LFEE (ASD) & OBGENI SR> THE Y . ASDEE O SE& IMALAE TIX6lold
FERIEENK T L, MGOOERMNER I N TWDH, GloliE{s DA B ITASDIIE IC B
B3 20 ENEHRINTND, S5I12, Glol MR ECHRBTAEICBE S L Twn
HIZEMTRBINTEBY, Glold / v 7 X5 EMONER L, KIMEE D%
2O FTERA A S BN~ b T D 2 E N TnD, £70, GlolDRE
ROMGOD FEFEFIZ L » T, TrkBy 7 F /v 3G L L, AktPERKD U > gk % 4 L T
CREBAEMEA L SN D, ZTHDH DR G, #fEHAEIZB D 2 BINFO R BLMEHE S hu
HIENREBIND,

A FILIKER (MeHg) EARIRFEFEIZ DOV T, MeHglT Mg BI PP MGk 2 @im L., R
WROMBRIZEICEEL B2 2RBEAEME CH Y /I 038 50k 55 <058 B 1 58 &
olgE Tz EnmoinnTnsd, g~ v ZIZE0 (lBA0R) 225P0 (HAO0R)
F T0.2 ppmDMellg% & LB K 2K G Lok R, A~ T ACHBIEAXY F T A
B (ASD) IZfl7217T8) (MRS aIa=r—va VEEHOKR T, KETH) 2
RoNdZEnMEENTWS, HAERDOMeHgIRFEIC LV . KINZE ORZEBRFET
MRMEO B SENFEINDIN, THIETRN—VAZFERISARVHED
MeHg TH ., IO KM EICEELY H 2, MRERICEMN 22 s b6
PERB LTS, — 5T, MelghRi & ASDO BE# % /R ¢ LAY FEL 1T £ 727 3R
NTELT, ZOAD=ALALMH I TRV, MelglZ K 2 %% 12 5w oM
fi e 3LV O A AT 5 2 S E. BEALFEWE R L ORI ER N
ASDDRIEIC ED X HIZHEGT 2028+ 5 ETCHETH S,

Leung ® (41) 1%, ASDICBE D D BREIN ¢ L &M ERN O AIEH %2 L, ASDY
AT DR NN DN A F~— I — M AREO R AL Z L 2B
EL, 3o0FEMEHE L, OBAEMICIKH EMeHgIZRFE T 5 L. Glol DI BN
KT L., #MIE o R E R SN D 0 OMGE, @82 IRPE IR 77U 7 A BE
AR (RGP) I2F W T, Glold / v 7 Z 7 3 Mellghi #F & [FlkE D 10 4 b DR 1 %
SIEEZTONORMEE, BELOOGlol Z MR HI I H 2 & T, MeHglZ & % B4 7
MRS A EF R LVICRE DL ZEDRIETH D,

) EMeHgMR #B 12 X ZRGPHIIA DGlol BELIZ DWW TR LEEEZ A, YLtk
JVRNAY — 7 o ARATIZ L0 . B OKH EMeHgh# #F (0. 2 ppm) ASRGPAH R o B 2
B E = a—m o ~Oo b afedE U, J AR Lo B2 A4 2 2 & 23 B
L7z, EHIZ, Glol BB FORIANRPHB THERIZIEFTLTWSD Z LERMHREIN
7=
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Glol D FEHUEL T & AR ER A 0 B 25k Iz DWW T, BE23ERCPHIFIIZGlol D F 8l %
P AshRNAZ B A L7-FER, —a—nmr~—Hh— (BIIIFa—7V ) Bk
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TBIZ X Db DR L RO R TH - 72,

I 5T, GlolDimHEIFE L & MeHglZ K AL O IHNZ DWW THEFT L7z, Glolk
108 ) 5% B S H /RGP A2 250 nM MeHgIZIRFE L7 & 2 A, MeHglc X THEML 7= =
2— 1 OFIEIXIER LAV EE U, #ERAE L O 23 © & 7o,

MGO A3 CREB#%E B8 % 1 L TMeHglZ X 2 ik b 2R3 2 22 Z M Ft L 7o, MeHghg %
IZEVGlolDRBBIFIK T L, MCOREET L EEZE2 6D, MGOZTEET HN-T & F
N-L-V AT A (NAC) T 277 =Yy (AG) O#EITK D, MeHgiZ X % .1
PR AL 23 Nl S 4v. CREBFHEFI (iCREB) O LG RO R EZ R LI Z L b,
MGOASCREBD 1& ME Z il P L. MeHglZ X 2L A B/ LT\ 5 2 & 3R S 47z,
DO EDBIBRAEY O EMeHg R FE I1ZGlol DRI AL T &, MGOD EF % 5| &
L Z L. CREBRRE 2 L Tl R b2 RET 5 B2 b,

UL b b TR BMeHgIZBRFE 21T 9 2 & T, GlolOEENET L, £
MWEE ORI b 2ol SR THEHR L RDZEPHLNIR T, FTo,
MeHgl % & Glol (ASDYU X 7 #Ein+¥) DOFBUKR T A, KIMEZEOFREICHEBERESR L
TWHZ EarRL, MBREEREEFICBIT2E8EF-REMAFEHOEEMEZ EMIT
LR Lot ERINT,
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BB 2RI TZENEERLNICEIN TS, BNMETHE R EFICE L
EHT, REH, G MRREBEEOSZL OLBEEEZFG TS, o, BN
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HBPEHINTERZ, L2L, BHMEORMEE L L TCOREDBHAL N>
BAE, BNME~ORBELEOMPANEZHE TH H (42), T ORI TIX, MeHghRFE I
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BEEICEBRT 2 Z Enlifrahn s,

T, B XMeHg & MEAE KER (iHg) ICEMT DM A F B2, &
OB AT T D, ZOWEIZEY ., MeHgD PRt M2 HE X 4v, 15 F O R~
DEBRMAONLTWD, 207, SUAEWERETHBNMEESHRILIND &
Z OEEHEEREDIKT L, MeHgdRE A § 25 Z RS TnWa, £72, BHNME
DREFBIZITEANZEZNH D . T MelglEt O A ZEZIZ LR EL HE XD EZ2 61T
Wb, — 5T, MeHgl# B IXHNOME#EIC L EEL 52 TB Y | MeHgD WXt o
BYORBICHLEEL, BoANY THELZEL CTHREERORBICEEL 5 2 5 Al §E
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MR D, IHIC, BNMEEZOMRBEDITE N OLEBEBRECHRER & BEHEICH
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B LG ZDLAEEND D, IO b IBNHIERE & MeHgD fH A AEH % fi#
95 Z & T, MeHglZ X MDD X B = xA@f@ﬁm@ﬁ & MBS 2 75 L
7= fif 73 Wk WS O AT R ﬁﬁﬁwﬁéiméokxoﬁﬁrCi MeHg DR 7 - HEHIIC BT DN
A D & MeHghR & 25 I WA B AL I RIE TR BIZOWTE L O TERETH 5,

4-2-1) I 2B D MelHg O A F 1k

MeHgh#Z %, #EF O iHgN FERPEMEETH V. BN TOM A F (b3 Melg
fRFICEBE R EEZ R LTVWDLIZERERIN TS, BIMET LOERND
155 N T OMeHg D i A F AL A B OHg SR HEM & D80% & L 5 Z & A
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Fig. 1 The proposed mechanisms of bacteria-mediated MeHg detoxification in the intestinal tract
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Fig. 2 A summary of experimental evidence demonstrating. MeHg-induced modulation of gut

microbiota taxonomic characteristics in laboratory rodents (predominantly rats) and fish
(predominantly fathead minnows). Red color is indicative of inhibition of bacterial
growth in response to MeHg treatment, whereas green color is indicative of increased
abundance of bacterial taxa upon MeHg exposure. (Color figure online)
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Abstract

Sixty-nine years have passed since the discovery of Minamata disease in 1956, there
is no longer any level of methylmercury pollution in Japan today that would cause health
hazards like Minamata disease. On the other hand, mercury is still being emitted globally
from nature and anthropogenic activities, and the Minamata Convention on Mercury was
concluded to curb anthropogenic pollution. Furthermore, the health consequences of low-
level mercury exposure in fetuses and children have been not already solved. In particular,
mercury pollution from artificial small-scale and gold mining (ASGM) activities is a global
problem in developing countries. In this context, we reviewed the scientific literature focused
on mercury contamination in the environment, the health effects associated with exposure to
methylmercury and mercury at lower levels, and toxic mechanisms, focusing on animal
experiments and cell systems.

Regarding the environment, we focused on wildlife, mercury pollution related to gold
mines, and the effectiveness of the Minamata Convention. Then, an attention was focused on
issues related to environmental pollution by mercury cyanide in relation to gold mining.
Human exposure and its health risks were divided into fetal exposure and adult exposure,
and there was an increase in reports analyzing the effects of exposure to mixtures of several
heavy metals, and in particular, a report examining the effects on adults using public data
from NHANES was noteworthy. Finally, we conducted a single-year review on the toxicity
mechanism of methylmercury, focusing on animal experiments, and a review on the
interaction between intestinal bacterial flora and methylmercury.

From the above findings, there are still many unresolved issues concerning
methylmercury and mercury toxicity and contamination. Further efforts are expected to
continue to review the publications in order to sort out the trends of these publications and

contribute to promoting scientific activities that can contribute internationally.



