AFILKEBBREBICKIEREZEICEHTHILEL—

FAEHFTEH I E CRAERZFEEZROITER - EEEREE Y - #d%)

MR E

KARIE DO FEAEDHO0FLL EAFRE L, BAED H AR TKMEFICHY T 2 EFEHEEL L &
BT LRV DOAFAKBHLITEHEIRR, —FTHFAICHZM TS &, BA
ABELOALEEE S OKBIEH IO TEBY . ALMEIR T a ket o k<
LIRSk T 2 HIER BB O KRG N RE L o TV D, ANDOREFEEIC SN T
T, R LA D A F VKRR TR 6F U TR ME DS i W IR VR 70 & oo ft B 52 28R 008 8 SR Al AR
BICEERBEE R, AR MIRORERHESIS N TE R, 2720, TFETIE
PN D —EMICB N THIER LV OBREICKI D ARA RERY 27 P HESNLTEBY,
BLUNVIRBICKD@EEY 27 OFFH A EROGRE R > TWVWD, KIFETIX, BE
CJEEMANGERZ R LE LD, BFEXEE D —EMORANEZ G LT 5EFHEE
BOTHRMERZNELERST LI L2AEL LTV E 2 —FEZER LT,

BREEICOW TR, MERBIBL O K YL, FrIZREE FEICK T 2880 LI b 2 5 Y
EANNDBEBENSIEHMEEBERBETHL NI INT, NOREFEY 271250 T
X, EEMREOREBIZEL T, FFICHREEREIIRNb OO, NIEMRIEED
BE T & % Bayley Scales of Infant Development(BSID)Z HH W7o iGN EB I N TETNWH I &
MH AKX T F Y R % ER L, Psychomotor Development Index (PDI) & A F/L/KERD Ik
IR EE & ORNICEHEERNH 2 Z L AR Lo, B, KEWOIRE & 7o 72 A KR
DILFREE LTHLWERAH INTEY LE 2 —(ZBMLE, KIRERFEKOEDMERF
fli CTIEaANLOBREPMBEREINTEY, TEZPOLIC T AZTHOWTOIEE# %
WHE Lz, Sblc, —MEMOKRAIZEIT D A FIVKBEEEICE L T, KRBT
HEVMANEF - TEBY L Ea—Z2FE LT, TOBRELASAVITKS, DBETH
CHSNBEINDON, RAEBLELRO TRV N EZ X LT,

F—U— R AFAKE, K, B o 3RAEMELERE, EREELEE, LE2—

et 71 H
HHOfe CGREHL KR - B#EFEH - 26%)
AEEE (BHRKRFEZE - AR AREES - #0%)
ELHE— (FRRZFEESE - e nrkeEmEs - B2
P K RZEFRUFFEFR - 48 H0%)
aHEEAN (KERZPEFRZER - fAEPARMAT: - Al
ATHEE KR RFEZRIFER - 4 FRRMEGES - ST
EEsE (ESLREMEFERE Y 27 - @EFEMIEE 2 — « TEMIEER)
B R G 2B R G NF B 28D - (R R R - RN
SRR (ENKRFRAEIIE Y v ¥ — % - T{EER)
JIET (R RFPRE L - HRERET - HIR)
BIMEDT (EIREE RFPHE L - HHR)
EBRA (EERFETFE - HHR)
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ZHE W GULKFREERER - B EREEY - 5 F)
1 HREM

TREIZATFAKBBRBIZLLDERRBEFREETCOHLIKRKERFERBR LI LD, Z
NETATFNAKBOMBEEEBICET 22 REREREL CE, S5, MERHEIC
BT 2 KBIBYROEL 2%, KBRIHICBET 2EBESRNTH D [KBIZET 5 K%
M) OEMREEZH LED | 2013FI2KREN & L TRARATERR - B4 e (20174
WZH%Eh) o 2L, ZOAFNAKIBOFEERIZONT, BERELIEFEOFEME, £a21
NV TE D FIEZ DWW THIRMIR 2 B3 STV D,

Z 2 CARMIETIE, HUERBAL O KRG Y & B 82 70 &80 11 80 O BREEIE Yo, JE PE T
BITDANGEELZPLIS, ATFAKBREICHEL TRABRONE L ERLFE L L E
2—FT 252 & T, KBIBLRICEHDIBMRORMEEZH ST L, BARIMT 5 RN EFH I
B, HEW IO Fliz oW TEBRNLERORELZBE L, B, ABZEIZHONT
X, BRI HIREE ICBE L oM RITEI EREEN b o BB AR T U R A LEXOND
b, BRRMBREELPLICCHRBEEED DB E TN, RAZNRET HES
AN DKL N D A F U KERIETE & RS & OBEER R I L TEHB Y, RAILD
WThblba—Z2#DsrZ L, £, BV TORETIT, RKEHEKLELTE
VUVBEIOFATIRENBPARETHNRANFELTEBEIN, By BIOAF A T3R
NEWAFE DR T LM R ZEN OV TH L 2 —2EE LT,

VE 22— O R0EIE, BUOEE@EY ., BE., NOBEYRE, BILOLKEERIC
XKoL TH#EDDLI L& LD, BEMMEREENERE~ORZBICHET IHMER DN —
FT, BEFFAEORRICESNOTHRAICE T 2RV VIREORBEREEICET 5 ®)E N0
W2 CETRBY, 28, BEACHETLIARIZONTHLHRIZEML L E = —% FEi
L7,

I EAE

Rk T — # X — A Medline (PubMed) Z# W T XBMB L L ¥ 2 —%1T-7-, HEEEZED
TRV E 2 —DUBRICHR SN k2 SR E LR, REEICHZICEBMLULZERLE L
T, NOBBEFMCTCa AN 0OBRBEICONWT, BEICH-> TXREREZBRB L, B,
YRR RO ERAOMBICONWTHEBERLRE I AT RELEZIOND D
DD, LEMBEZATOREVPRLSIME LT, "B, XHMRKRICEL T, LEa2—xt% &
THXMEERRT S LT, Vry—FLOBELMEERD, TOD Y ¥ —F L DImpact
Factor (IF) BLX U ZINFEFTOLE a2 —{FETHRE L TCELY vy —TFT A2 HLITHRET
LI ERE A TRy 2L b LT,

JE AR EE OB O T, BSIDET UV M LA ETHXMA N ETICEEINTE
TEBO, AT TV VRICELDEEN LV 2 — %2R AT, M HTIEIXRY T HEIC
FoE L 72,

(ff B2 g ~ D B fE)

AT A SN LR E G E T HHETH Y, FIERNGE ~OMBELAELE T 0 E
E L7,
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1) X OHER

KEEB L OAFILAKBICHEHT I ELMBOHEBLZIRET I L 2B L., EEMAR
kT — # X — A T 5 Medline (PubMed) % AW TN L7=, BEALHIIZ1X. PubMed>

HfEf LT D [Results by year] 77U Z1EH LEF L7,

BMBEXMNRY v+ —F & LT, pubmediZ LH D
EP LB X DRI 2 E X L AR A —
ENHOLEEY ¥ —F VT0EREICK SRR EMLZ, B
AT G OIERRTIIIFIZ L DA & /TRE CThd 5 23,
HBIFDA TR T2V ¥ —F A BERITND
NVEBIR LT, TORER, ARRY - B 1458,
2o ZOM28FEE L
D IEE

A

(predatory publishers) .

O’ methylmercury”

#1-1 REMNGOY v —F 1Y X K~ (7056) & % DlImpact Factor

BRRE B

1. British Medical Journal 30.223
. Frontiers in genetics

. Gut microbes 7.740

JAMA 45.540

. Journal of Neuroscience 5.673
. Lancet 60.392

. Nature 24.360

. Nature Communications 12.121
9. Nature Medicine 36.130

10. Nature Neuroscience 20.071
11. New England Journal of Medicine 74.699
12. PLoS One 2.740

13. PRONAS USA 9.412

14. Scientific Reports 3.998

11.333

tras b

15. American Journal of Public Health 6.464

16. Environ Health and Preventive Medicine 2.710
17. Journal of Epidemiology 3.691

18. ] of Epidemiology and Community Health 3.342
19. Int J of Environ Res and Public Health 2.849
20. International Journal of Epidemiology  7.707
21. Perspectives in Public Health 4.073

22. Public Health Nutrition 3.182

23. Annual Review of Environ and Resources 8.065
24. Aquatic Toxicology 4.344

25. Chemosphere 5.778

26. Current Opinion in Environ Sustainability 5.658
27. Ecosystems 4.207

28. Ecotoxicology and Environmental Safety 4.872

29. Environmental Health 4.690

30. Environmental Health Perspectives 8.382

31. Environment International 7.577

32. Environmental Pollution 6.792

33. Environmental Research 5.715

34, Environmental Research Letters 6.096

35. Environmental Science & Technology 7.864

@

36. Journal of Environmental Management 5.647
37. J of Exposure Sci and Environ Epidemiol 3.531
38. Journal of hazardous materials 9.038

39. Reviews of Environ Contam and Toxicol 5.767
40. Science of The Total Environment 6.551

41, Sustainability Science 5.301

42. Water Research 9.130

R 2 OA

43. American Journal of Clinical Nutrition 6.766

44, Analytical Biochemistry 2.877

45. Archives of Biochem and Biophysics 3.391

46. Archives of Toxicology 5.059

47. Biochemistry 2.865

48. British Journal of Nutrition 3.334

49. Ecotoxicology 2.535

European Journal of Nutrition 4.664

FEBS Letters 3.057

Food Chemistry 6.306

Int ] of Food Sciences and Nutrition 3.483

Journal of Biological Chemistry 4.238

J of Biochemical and Molecular Toxicology 3.606

Journal of Biochemistry 2.476

Journal of Nutrition 4.281

Journal of Nutritional Biochemistry 4.873

Journal of Toxicology and Environmental Health—

Part A-Current Issues 2.653

60. Journal of Toxicology and Environmental Health-
Part B-Critical Reviews 6.105

. Marine Pollution Bulletin 4.049

. Molecular and Cellular Biology 3.611

. Neurotoxicology 3.105

=3}
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64. Neurotoxicology and Teratology 3.274

65. Toxicology and Applied Pharmacology 3.347
66. Toxicology Letters 3.569

67. Toxicological Sciences 3.703

68. Toxics 3.531

69. Reproductive toxicology 3.121

70. Trends in Biochemical Sciences 14.732
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(Table 1-1)
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O XLWkEE DOHERE & Fig. 1-11IZR Lz, W ORBETH CkEI e m N @l shni,
kB, EETOFEICHB INTCR B OMER KO DITR LIe, BB BERKRD
WML T\, £ZT70Y ¥ —F /L O STRREIZ 3817 5 /KR B o STk 0 Bl A % 31
T 5 &L 20004£0.77% . 20104-1.07% . 20204-0.89% TH VD . WR1%EEEZ HD T,
bbb, KEBIEH O SCERE O BENIX. 20134E10 3 ICkEfE S v TKERICEBE T 5 KR4
#J (Minamata Convention on Mercury) | OF G5 b H D LRI NL DD, KIBOAHR S
PTLL DS TIXEEABMLTEY ., ZOH TAREFEED TEE GBI L2 2 & AR
WX, KESHRAOHETIIRWVWEEZ I LR,
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Fig.1-1 A F/VKEREIHE O PubMed LD CEKE OHERE (FE:70 FEICHHE S 7o STk E
OKERIZIRET) OfBESEL L TRLEDLOD)

ZD5H, HARICE T 2KMEARO B OHER 2§ 2720, FH sk o =5 f#
Mr s Al BE 72 B SR AEAX T 5 19884F 2> 5 20204F I PR E L. “Japan” T VA A TR Ltn’i
REFig. 1213 LT, 2V —FTABIOEEY Yy —F L (7056) TR L, 61
NZENIZ DWW T”human” THMVIAA TR LT, CEEE L TR m N R 3. 527
Ty —F I THEIINT 2EmABIE I N, 20208 T, 2CEESIHD H b humanfééf%
278 (33.3%) THY, D5 HL70Y ¥ —F /VICHE I 72 CHkEB5H TH Y . human
BAfRIZ 143 (40.0%) TH o7,
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[ABEIC”China” TRV IA A T2 MR B A4S B &2 Fig. 1-2 FERICR Lz, PEZEIE O TR ) A
LWTWDZENRBEIN, BFEDOTI0OV ¥ —FT VORI DO EFDOI>OBEREZE 2L
NHMN, KD THCMENENML TWEI LD EEZLBNT-,

KERFFIE~ DR FZH I FHIZONWTHE D &, STEEL D L FE O B Z O H W LU L X
2R0BET, HOEWXEEAHESLT ZENEHEETH Y, D72 < & bImpact Factor?’ i W
EAOEESC, W AE AR LBEREINLIARETHA ), LHHEWT 22 EBENEN
ERoTBEIT. RE (Z0EMBLE L TOREe) OEEMEWE LD Ry, T0—
5T, KERIGYIIHERBRIEE D1 > TH Y . SDGsOMRIZE W THEERFEEEZ 25
nNo, EBEEES~OEFERBEHDLRUITHD EEZ O, "B L BFZEiE 8 2 #1135
FTHERBETH L Z EIZIEMEWNR Y, 5% LB ARNDLOHE O WIEFRIEE Y
FEENb, kB, LB ZELTITIEE FHFREE OBERSCM B SR b K700 5
ThY, TOXDRMHT & LENE LR,

2) HERERBIIC IS U D KRG G

J R BIE & OKERFE 72 b NS IR INC B+ 5 L B 2 —1EE %2 FE i L 72, PubMedIiZH
W T — U — F”mercury mining” TR L . %@EF%\%/J\%E*%%UJ%WK@ELUT“@%‘T@E
TEENCHE S T E . IO EROBERER X OBREG GBI 2 0k &2 @R L7,

2-1)  FRILTEENIC K 2 KB D BR TG Ye

SR EICHREEK, HET7YT, 77V 1E0RER FETHELITDRATWD,
it O PE H EIZAER2,700 F > TED 9D BH500 N AT/NEAESSLILIZB T D BV ICL 54
BREEHNCL2b0H%, ERBEBERLECTIZS DEARBOAXDEHEEX 2D
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TFELR-TEY, &EBEFHE IZHATLS0TANCH EV, 209 H450 5 AN LPHET,
607 NLL LG EE 2 BREE TV T WD, F /B A SE L CEIE S 74 o ik
W7~V HEEPHOLENT WD, SEEIEE) CHEMH SN KBITHR KD N ZBY 7R KER
PEHPE CTH O . F /1,000 b > BL EO KRN S dv, R OKEYEHEDKI40% % 59
%o TORER SEIRTE BN LB E O e ST E IR O E RISk LT e
DAELTWD, KT </ DEIC K DRI HIRIC T 2 KBHERICK D AERE
RELICKERBEICOZOREBIIRATEY, ELICHEULFEROERZ VRXIJERTH
LRNFE~DAFNVKBOER-NBBEE o> TS, - EOKEHILEL T BRI
HENCPE D EHOKBIHERENETTEY, Lab HEFOEEAKED X F (ki k58
HA~DATFNVKBOZENRMEE > TWDHZ ENRBEINT,

HgCr [palg crea] HgBI [pg/L]

o o
o
0 1 2 3 0 1 2

Exposure risk score

1.000

=1
=]

Hg concentration [log]
=

Fig.2-1-1  Boxplot with logarithmized Hg concentrations for HgCr and HgBI by exposure risk
score. HgBl: Mercury concentration in blood, HgCr: Mercury concentration in
creatinine corrected urine values, Exposure risk score: combined individual exposure
risk regarding retort use, work clothes at home and Hg storage. N for HgCr different
due to exclusion of samples with creatinine values < 0.03 g/L and>3.0 g/L.

INBUAR A IE L OB IRIEENC I Z B0 &R KEREOMHICHORTEB Y, FEHE I
%2 B O KPATITETE SN D, Mambrey 5 Vi, ¥ /37 = O Kadoma & Shurugwi® 15 (L 557
BFEEZXIGIC, MRS LI OCIRFKBRIELBZE I RV 77 7 X4 — OB EZH LT
D2 OB FE 24T > 72, BRIl A 207 8 (18~77s%) A &I, KBEE O E
ELBICBEHEY AT ICET AR EE FEM Lo, FEE ORNIKERA W BILIR KRR E
TIE P Y 3.98ug/g.Cr(#x KA 478ug/g.Cr) T, M i& T 7K R Tk o S 2.70pg/L( & Kl
167ug/L)y ThH o7z, BEY A7 % (1) L b b OKREINER) FHOF®E, (2) HE
TOEXEFEROAE, (3) AECOKBREOHAME A a7 L, KNKBEARNEL
OBEMEEZRA, RPKEET, VIV REFEHALZVWHEHE CIE, FHLTWD 5
BE & L TRSE., BEICKBEZIFEL TOWDHEE CIREFEL T Wr@EEIcik
L CR2EEMEE R L, Lnb, BMNKBAWMELBBEIV R 7774 — (L bV
NMEH, BETOEEEL LOKBORE) L OBICHBEBAGRARD b End (Fig.
2-1-1) \ MBI R 77 72 —OREINVTBHEORFEY R LEHETHLIZ LWL
iz Lz,
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AT N B A GLL OERE IR R I KRN VSN TR Y . 55l oY E
BMEINTWD, Wanyanab X, 7 4 > ¥ Olbanda (FEHEHIEL) . Mubende (FHHSHIIK) |
Amudat (7 7€ ¥ ¥ Hilk) % L CBusia (HE#iE) O/NEASIL LI T D 55 @E
183N (FEHn15~65%) % X RIC/KIMIRTE I L DEEEELH L MICT D720 OREEA0H
BHEAT -T2, EHEKBEEZI ® O FE o B EERITME (4> Xt (OR) =9.0) . L
U471 (OR=8.5) . JEJH (OR=6.2) ., % & A ML A (OR=5.4) . BEJF (OR=4.7) . W&
(OR=3.8) . PH#iH (OR=3.2) . MWK#lE®E (OR=3.2) & Th o7z, JHHFE O Mk
HOK SRR BE VL YL fi67.5 (26.3-205) pg/l. JRHKER T R fE37.5 (37.5-296) ng/l Th - 7=
(Table 2-1-1), K& L~ LT ulgcn], MBI, 1EEBNTHFHRIA B 2 (p<0.05)03 78D H iz,
Hidm C 13X Mubende X @ 55 {8 & |3 Busiail X °Ibandatth X 0 57 @ &5 (2 b, Mgk L VR H
DRI E T EM AR L, PER TIXLPED R KR (P R84 7ug/l) 2 BHED R
K SRR B (R R A 65.4pg/D)IC EE NFETRIICA BICEMEEZ R Lo, fEZERTIX. & L kKE
DT =T ACEAT D G BE O R FRKEIRE (P RAE109ug/D) 1 X7 ~ T LERBEIEERE
(P HAE90.6pg/)°T w L T AEIUAEZESE (P RE62.9ug/l) ITH_XTHEICEHME TH -7,
T H ORI EERIEIEEH O KB L D EEBITERIERSCEY FEHRNT A — X —|C
REINDHEIICBEEOEBITE . Lob IRPKEBIEENWHOD AW FHIFFAEZ i %
HIRMICHLHZ EERLT,

Table 2-1-1 Crude and Adjusted Associations for Symptoms Associated with Mercury Exposure

Symptoms Exposed Crude 95% CI OR 95% CI
(yes) OR (adjusted of
% (N) known
confounding
factors)
Shaking of hands and 88.57(31) 775 2.74t021.96 24.09 1.71 to 338.74
head*
Eye problems* 90.20 (46) 920  3.66t023.15 1097 1.97 to 62.48
Chest pain* 88.89(72) 8.00 4.00t0 16.00  9.02 3.31 to 24.60
Numbness* 88.71(55) 7.86 7.86 t0 3.58 8.51 2.11 to 34.36
Back pain* 85.88(73) 6.08 3.30t011.20 6.21 2.20to 17.50
Fatigue and stress* 86.75(72) 654 347t012.34 538 1.94 to 14.88
Headache* 86.42(70) 6.36 3.36t0 12.01 4.67 1.93to 11.28
Dizziness* 85.71(54) 6.00 294t012.15 3.84 1.52t0 9.74
Joint pain* 8596(49) 612 290t012.93 3.23 1.26 to 8.33
Respiratory problems* 87.18(34) 6.8 2.65t017.38 3.18 1.01 t0 10.12

"Statistically significant association with p value less than 0.05 and 95% CI not including zero.
Adjusted OR obtained from a logistic regression model following adjustment of potential confounders (including neurological
disorders, malaria, handling kerosene, smoking, alcohol use, pesticide use, use of whitening soap, hepatitis and tuberculosis).

Kyaw 5L I v v — D~ ¥ L —HUIRIZ & 2 Thabeikkyinff X 0 /N BUASE 4 G5 111 57 8) &
EIET B A Rt RITKERIETE IS X D MR RE ~ O BT AR A 1T o 7o, SR
T I8N & IETTME 1A DM RERA (B MEmMER (FVC) . 1BW& (FEVL) | T
JI A T% 2 (% prediction of FVC), Tl 17 & (% prediction of FEV1)) . BEH/KPREL L
O R 7 B R R FE R D W TII 7o, PERBESRE I EL 1L 57 @ & I @E D IZIER L Th
ST G GT B 0O W g AR IR IS BY I 3 R < 72 B ITE - TIRF L 72 (Fig.2-1-2),
UL, FRURRERE & B2 KRIEE L ORICITHBEEERD N2> T2, £
BEINICIRBESCF R OB EOEMEKEBETFHETH 2R FIERPBE SN, %
MK SRR EE O LB 1. 0L 7 8 #0.93 (FEPHO0.72-1.44) 1Tk L CTIET7 8 #&0.63 (HiPH
0.53-0.67) T» Y, LIl EH TEEZ R L2 (p=0.01), &E#H DIL & 6725 KB 7 iR
FAENVLETH D LR RD L L HICKBTHEOZWELEICHIEEREOBMZHELEL 7=,
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Fig.2-1-2  Correlation between the duration of mining, FVC, and FEV1 among miners. (a)
Correlation between the duration of mining and FVC (P = 0.001 by Spearman’s Rho
correlation test); (b) correlation between the duration of mining and FEV1 (P = 0.007
by Spearman’s Rho correlation test).
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Fig.2-1-3  Daily uptake of mercury via breast milk in pg/kg bodyweight/day (boxplots of
subgroups, reference dose 0.3 pg/kg bodyweight/day for comparison, Mann-Whitney
test: not exposed versus medium exposed p<0.001, not exposed versus high exposed
p<0.001, medium exposed versus high exposed not significant).

NSRRI KR KD AL OBREGRIZMA T, ERICKH T HREBELED &
XT3, Weinhouse 5VI L —FHEE O 7 < > > 2 O Madre de DiosHiIE 12 & 5 /s
B 4 B4 75 80 5 16 98 72 AmarakaeriZE R ARFEX AL 023D 2 X 2 =7 ¢ (A9, #F
mi#4) OERZIGICAAN— A T/KEEEREEERZFM L 72, HAEIT20154E3 ~61 12
EH (N=2,083) LIk (N=476) HOMRKEEZBEE L, & 5IT20164F- 21T FEEZ(N=723) &
I (N=290) DB AN E 21T > 7=, KRR O G R I XIS B 2> & O BB MR 72 < %k
FRIZAE SN2l 2=T 4 CHEWMEZ R LT, BEPAKBEIEERZI2=T 4D
JEEE3Sppm (FRAE) THY ., XA T 4721 2=7T 4 DFEFEEL4ppm (H LAH)
WA I EMECH o7z, MEFAKRBIZHEER T I 2 =7 ¢ OJFEHT.4ng/mL (F
M) THY, EXAT 473 2=2T 4 OJFEF3I2ng/mL(F RAE)IZ LR, B1.66%F 5 E
ERLlc, ZTNOORRENL, FROKBOBREE U R 7 I XGHEMEHIER & O RS 3B
B2, NA VA7 OEMMGFET D ENDL INOEMONZEO BB A2 L TV
a3

NERE SRS B U B D O LS T E ISR T AKBIBFEORHELITONL TV D,
Bose-O'Reilly 591, ¥ 2 /37 = ® Kadomatidsk o> /N BUAR 4 8 (L 8 A I JBAE L TV D L iES
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BIIEEICHEEL TV L2 BICAROBALEN L KBOBRE L —REENS D
BBEOEEZHALNCTIEOOBREES T 4 — L R#FHEZIT -2, SR IT120/ 0 B8
EFLR & 3PS IC Kadoma ik LA Ak o JEAEFE & % BREE (N=42) . KadomaMfilk o J& {3 %
REBREN (N=51) . B X FKodamati X O B EH TKRIEBIEXEZTT> TV D LME ®RE
BRERE (N=27) (o8 L., BEREAROEE, RNz, BAFTOKBREZHE LT,
FEFL O K SRR P 1 ek BRBE Cud b Ml < 0.5(Fx KA 1.55) ng/l, HPFE EE B @8 B i b i
LA KA 10.48) pg/l, =R R & HE CIIH B 1.20(0 KfE24.80) ng/ITH v | g O
REL AP K SR 1 FREEIC R EICEE TH - 72 (p<0.01), L2vb ., FEEERZER O
17.6% B LOEREBRBEHOISS%OILEN, BALZNM L T2RHAE (Rfd) 2B X 5K
ROBIWNRD 5 iz (Fig.2-1-3)

EEZBLORPAKBREEOHERLBH E AR & bICHESEREmZ R L, < REE< PR
EMBEN<HREREHOECHEMEE R Lz, 8. LR OARBEF o AKERE E T4
HOMICHBEBEZRRZE O Z b, BRABAR~OKBBREORK TCHLZ L&
R U7, REEL T O KERIT /N BUR A 8 1L B B SRR LKERZ B 15 REFLIC B W TR E
ThdHZ b, WRITHANS OKBPETEITMZ T HKEE D OKBRE 4B 2 T
B, Q&ﬁ%ﬁfi?é’ﬂ:i%fﬁuﬂ%f‘&pé:k%?a%’rﬁ L7,
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Fig.2-1-4  Association of hair Hg levels with developmental outcomes after full adjustment for
study covariates

%@@L@d\ﬂﬁm%iﬂ@% ELTEBHITERNS < 2RBRM. BE BYLE I
CKEBICEDHEEY A7 A TWD ERBREIND, DAL E L OE RO R
%”iﬂ ST, Reuben NI ~L— D 7 ~ ' o Hitlsk o /N AL & 85 111 TR @ Madre de Dio
M ICET 164 N D1 £ (5-125%) ZRGITEEZF KRB L )L EEREEB IS, — KGR
‘fn‘*Ejj ﬁiﬁ‘ﬂﬁiﬂk/\%ﬁ‘m U TG L SRR & OB A2 RN KER N
WOREIZRIFTHZEIZOWTH LN Lz, BEFKBEOLHHEIZ2.06 pg/gTHY ., L
73%54)\(32.9%)@%&% IR R EERERT (WHO) D REYEfE2.0 u g/ga B 2 TNz, HFIC
EZHKBBEENSENVTELEXTRTOREMESMME N EXHBA L, M, 788
DFEH, BBOHBEX L CTEBEORFWREZHELZOL, 3t TRR LIEBEKE
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VAL S TN 5 Z SRR EB A 281.01 AL (95%CI : -2.06, 0.05, p=0.05)
Wb Utz, —WAIFEBENEE 132,59 A7 (95%CI : -4.52, -0.66, p=0.012) ¥ L. FikofE
FERE 124307 (95%CI : -5.34, 0.49, p=0.096) & L7= (Fig.2-1-4) , BEFAEL X
WIBWHOD A RIA4 B 5TEHOBAMENDRERMAD 7 E D X VIQN4.58 5K
WIZEDRBHLNERY IHEERIE L > TLE b SN KBFEFEIL, ~b— 0 T<
VHIBED T ELORBICEEE G Z TWHAREERD DL EERB LT,

Table 2-1-2  Prevalence of birth outcomes overall, and statistical comparison between ASGM
and non-ASGM areas.

Mining activity Association
Birth outcome Overall (n = 961) ASGM (n = 788) Non-ASGM (n = 173)
n % n % n % Test P-value

Normal birth outcome 484 50.4 357 45.3 127 734 =48 < 0.0001
Compaosite adverse birth outcome® 477 49.6 431 54.7 46 26.6

Spontaneous abortion” 112 11.7 97 12.3 15 87 =18 0177
Stillbirth 90 9.4 87 11.0 3 17 Fisher's < 0.0001
Preterm birth 206 21.4 192 24.4 14 8.1 )_’2 = 22.3 < 0.0001
Low birth weight 139 183 120 19.8 19 123 ){2 = 47 0.029
Visible congenital anomalies 12 1.2 12 1.5 - - Fisher's 0.139
More than one adverse birth outcome® 82 8.5 77 9.8 5 29 Fisher’s 0.002

2 The composite adverse birth outcome was defined as one or more of spontaneous abortion, stillbirth, preterm
birth, low birth weight, and visible congenital anomalies. It was calculated by totaling the number of
spontaneous abortions, stillbirths, preterm births, low birth weights, and visible congenital anomalies.

b Late second trimester spontaneous abortion.

¢ Women with more than one of the individual adverse birth outcomes

AU =T THEEBIEHICHE I KB BRI 2FEROBEEENMBEE 2> T
D0, s SDORBIZOWTARI TH > 72, Nyanza b DI/ S 85 (L E IR AT 24T
Ikt T 2 FVRKMBRICEIDHEBEIZHONICT D120, RO EFESKB~DOIREE
BEMET Y NI AL OBEMNEZT T, FEIXY W =7 JLE O S B TG B Husk & 9F
IEEhHUEk CTofdm & L TREEES 721,056 A D 5 H961 N (Eeif i 788 A, FEE-HE Hulgk 173
N) ZxtRICHEBI 7 B R 21T o 7, (EIRBIIC AR v MR E @B K 2RI L,
EREKBBELZRME L, BREHET U M AICET 27T —ZIXBRME, FLE, F
PE, IR AKREL X ICA 2 558 KB F (visible congenital anomalies) & L, EIERT VY
YIENFE R, BEORE BB X ORRKE L RFHET U MU AL OM O fERE %
HeE Lz, s JERIBHEOMICTRT e RIRE (FRAHE : 9.6x6.3ug/L.
p<0.001)% L T Ik H 7K R 2 B (FF 9l @ 1.2%F0.7ug/L. p<0.001)iZMann-Whitney U-f & T
EHIC A BEEZDNRO bz, B HEICB T 2 F0E 3 13 4 B0 1 23 FE £ 40 Hudik 12 b
NERE S BREIG O, FEESROEM, FESRAREE OB K i/ (Table 2-1-2),
BEREIEBI IR T 5 RRE HET U NI L OGN ERRE X B 55 1.23(p<0.0001),
KER1.17(p<0.0001) & RHADHE b F, MOKEIREOEIMCHE->TEF L, WET Y M
LDOENENDOT —F TIHREOR e FRE O L 13 B SR E O F7 548 xf 5 5 (1.53),
FEPE DB A v X H(1.97), BEOFIE A v X(1.17)0 EH LB L Twvwi=, —F., RHE
DRKERIEE D EFIZHEDORHEA v QAN HICHR Z 5 KRBEEOREL v Xt
Q2D EFEARICHEEL TWe, Z =7 OEHMIEE #l CIIKEC e F ol
kD, ZLOIEBICRE SN AELCTHD 2 EngEINE,
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Diaz5¥E, 21 7 O Mojanaltik i & 5110 AIGIRIZIEET 2 o428 N & xH 51T
ENABRAREICHET HBRBREZH LT 5720 ORISR 21T - 7-, WAL
DN O FRRE, KEBOMA, SLEAEIEE, KEBOHEE L EOFEDIZTHNITIM
W, R, BEFTOKBRUEETo72, BV AT 4 v Z7RIFEETAEZANVT, KNAKEA
MEDEFRICHEET2ERNERHE Lz, 428 N0x%8HE CEHWER36.7TE16.75) O H b,
14 N (3.3%) 23 i d T 36 A (8.4%) A ERAFIFENIZAE SR L T/, iR /KSR IR & 23 Spg/L
DLk PRAKERIEEE AN Tug/LLL B, BT KEREE N lpg/ghl EZREND OREHRZE L L,
I8 A ER IR BE 3 15ug/LEL B IR KSR BE 23 25ug/LEL B BEZ KRR E 23 2ug/gbl B
EEBEOBEMEBRBEORIEL Lz, HE L LMED62.8% 0N Mk, K., BEZOKREE
DNTNNRE WL _LIZHoTe, FERENOOBRELERBELOBRZL S - kMo
ARNABRAMBEIIRCE ) RMEE2 R L2 00, WMRESINLEDICEEL, &8
IEEICEET D LMEIIRREOAL RO THRENBREL O T VWL E2RB LI, BE
JRELTORMNMBEIZOWNWT, BEHE L EEZPKEREOMICITIEEENRD b, &
BEA QRN HFK) OBIEITMK, R, BEEZPOKBRELMELEZZ LG,
BRERGBORNEZ/HET D Z EIXAREE LICEETH D Lk,

Table 2-1-3  Relationship between socio-demographic factors and risk of elevated mercury
levels in hair in study communities

Explanatory DF x? P
variables

Location of 3 25.18 <0.001*
residence

Frequency of fish 2 19.01 <0.001*
consumption

Gender 1 0.22 0.64
Duration of 2 0.35 0.56
residence

Education level 3 2.47 0.48

Abbreviation: DF, degrees of freedom.
* Significant p value.

Generalized linear model with normal Distribution, Identity as link function

U A ZIRET A T I TITEFICD T /B SRIEIEENC XV KR D KETH
PAZHENBNTHA~DAFNLIKBOLEREEEFRBEOREBIUC X 2@HEY 27 NHEE
7o TWb, Watson 5 20E A A4 7 F Mk © 4> D Y fE K ES % (Shulinab .  Aisalton |
Karaudamau, Parabana)lZ 3517 DERKIIAN D BEF KR L L) b fERIK 1 DR E 21T >
oo REEROBEZPRKEITFE.8413.82ug/gTH Y . ¥ 5 Tl Parabanakf (27.62+
10.22 pg/g) >Karaudamau#f (4.89+£1.98 ng/g) > Aisaltonff (4.03%1.5 pg/g) > Shulinab
o (2.74%1.63 pg/g) DIATH -7, FEZH KSR EIT M IEH) O U < 1T {1 {sParabana
MoFERT, ANMEOBIEDLZ <, WHODO REM@ A B 2 Tz, HA 7 F ko e
ROFBEPKBREZZINETOREINL TN D LI ICANMEOBEHEE LBH#E L TW
7z (Table 2-1-3), & < [ZParabanaff{EER D FZHIKEILLS pg/ghl b & MDA RIC A~
. EROKBEFHICHETL2MKEREZIEST D2 LDRHEETH L Lib~ T,

FAAY FAERETHSEBIETIIEATHY, NEHSOZEE 86 DFEEZFK
RBERE N ENMONTWD, Wickliffe D 'O AT i % kf G212 PN R0 MU & 7 32 0 H sk
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(Paramaribo & Nickerie) D ML{E° B EZH OFRAKER & A FIOLKBIRE O LB HRFT 2T o772, N
B ¥ 48 O 447 D BEZ R OB KIBIEIE R L O A F IV KEBEE & I E BRI o 147
HEREEICEM TH - 72 (Table 2-1-48 L 02-1-5) , IMEHE L OBEZ T O KEREE L
ATFKBREOMIZIZEWFEBEBEZRLZH Y (r=0986, r=0.974) . L2b AT KR
IR T DFRKERIRIE D86% ., BEF DKRAKEIRIEDIT% % Hd TW\Wiz, WEHDZ <
DIPTSR s HEE L - I ICEA TE Y, SEASH T THAL-ANEHAEAR
LTWAHZERENDL, BMNEOHEEN TmOKIBBRFETHL L ER LT,

Table 2-1-4  Total mercury concentrations in hair, blood, and urine samples from the subset (n =
75) of pregnant women in Suriname.

Hair Blood Urine
Location Sample size Median IQR Range Median IQR Range Median IQR Range
(ng/e) (ug/ (ug)
Paramaribo 20 0.75 0.34-1.16  0.04-1.56 2.71 1.96-5.86 0.51-19.92 1.28 0.71-2.75 0.18-4.37
Nickerie 20 0.66 0.46-1.27 0.05-2.54 1.91 1.26-2.51 0.80-7.20 1.48 0.52-2.00 0.11-7.80
Interior 35 5.81 2.26-1050 1.25-18.2 19.60 8.27-47.90 2.80-47.90 5.31 2.52-16.11 0.27-66.67

Both the interquartile range (IQR) and total range are provided.

Table 2-1-5 Methylmercury concentrations in hair and blood samples from the subset (n = 75)
of pregnant women in Suriname

Hair Blood
Location Sample size Median IQR Range Median IQR Range
(ng/g) (ng/l)
Paramaribo 20 0.58 0.17-0.91  0.05-1.43 2.52 1.53-4.95 0.59-12.30
Nickerie 20 0.74 0.35-1.11  0.06-2.62 1.50 0.97-6.57 0.58-6.57
Interior 35 5.53 2.01-12.15 0.51-21.46 13.90 6.42-25.90 2.51-49.50

Both the interquartile range (IQR) and total range are provided.

77U OEREIRD DL KBOLEERHENFHETHL= Y FU T THAstolfin DIz
rFoTithbhniz, B#87 A~ 7 ICHEDRERI2ONZ I RICEEZ T KBREICES T 5HERE
WZOWTHENM T, MEHEOFE, MR, &, KE, BE, WE A0 EOHE
BEREEWRMIIT o — P CTIE L, BEPKERETEN EMEICERPNRBD DI,
PEBCIX L PEE2.154.3 (0.01~21.4) pg/gh B F#0.23+20.37(0.03~2.24) nug/gk v |
HEIZEME % 7~ L72(p<0.001), RO FBEZAKEIREIIWHOD M H M E(NOAEL) TH 5 50
ng/gbl FTIEH o722, 26.7%DERIET A U U &R E BB #T (UNEP) D FL¥EfE 1.2
pg/gx 2 TV o, H&ZE TldMedebertii % THE B2 D 1 O MO BEZ KSR ECEY
3.6£6.0 ug/) I OEFOLEL Y B TH -7, ITHFE, FEROELEBIHRENHSE SN
TEBY, ZORETHAI LB TND, I LICHERNEZOKBREICKT 2 EER
WERR T ThHLHZ BB LT,

TIZIONOT < AR E TR RIS D72 D AR ENC X D KERIC L D REETE YN A
NMEEERT 2 HEROBEOZEESCAEFZ B E N L TS, Haconb ! DE7 7 2 d
Amapa MNDOSODOHIK TKREBIZE DGR INT-ANERBICEAEEHEY X7 FMEIT- 72,
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TAEIINEE L IR FOKFRDOISH SN H428/ED M AL, RAKBBEZNEL, Z0O
FERAEDL EICRAN, BEEFREZE, TEL/DFEOKBBRIZELD I X7 M EIT- T2,
AN D28.7% TWHOD L LWL TH 50.5ug/gx B 2. FFlCHWAMEATE CTI1E77.6%.
MEAVEMAE TIE20.0%, HAMEMATE CIZ24%0N B2 TEY ., LrbWNEROLFE61.5%)F
R OAFEG2%) LD bREERELZB L Tz, WEEENFETICB T 5 RN, A%
il lctE, TEL/DEOKBOBIEAEICL DU A7 3T, 10RO F A FEER L
PEZPRE, MM e bW TFho 7L —7 S AE R EL6 ng/kg/week £ 721 0.23 pg/kg/day
ZWIh by BEl o 72 (Table 2-1-6), & < 12 P& MM Z i T PN B o0 ] )T 30 Hit s T I
RANTEEY A7 #5725 L TCWDZ ENRHLMNI -T2,

Table 2-1-6  Potential dose (Dpot) and toxicological risk quotient (QR) of total mercury for
both exposure scenarios in coastal and inland zones.

Pot. Dose Pot. Dose Pot. Dose
Exposure Scenario Child & Juvenile Women and Men Adults  Woman of Childbearing Age
(5-16) (17-75) (16-49)
ug/kg/day uglkgweek pugkg/day ugkgweek ug/kg/day ug/kg/week
Dpat/d Dpotfw Dpat/d Dpotfw Dpot/d Dpotfw
Coastal Zone
Current scenario 6.8 34 0.5 25 0.08 0.4
Critical scenario 6.9 345 6.0 30 47 235
Inland Zone
Current scenario 7.5 375 1.9 9.5 1.8 9
Critical scenario 11 55 9.9 49.5 7.7 38.5

FERE EETIIRE BB S /NSRS B T, SIS L T\ 5, Becker
BINEY N T = OB IUE¥(EE 2 RICEFREEOAIEOBICET 2 EEZIT -
7o, P T Kadomattt [X 0 48 (L 57 @ 3 83 N & AR i £ 2183 A % 5 G2 12 f B B33 QOL X B
ZEQ-5D-3L# Al (BEhORE, OBV OFH, 572A00IEE), J§ A/ AR, RL/5HS
XiAH) LHFRE (Visual Analog Scale ; VAS) ZHW TR L., Yo "7 =DREBLE
Z H U FE2h A (health utility - HUYE % 515 L 72, EQ-SDFFA CRIE 72 W & A L 7= 85 1L
FEEOEELMENTEEZ L CEETHDIERE LGS EE OB S L L,
TNEND 7NV —T OXEHUME & VASTE A 7547 UTo, 8519782 o kg 1E42% o A
2N Tsel/pfdfe)] E& %2, VASEIX81.0+0.17, HUfEIX0.896+£0.13TH -7, TNLThD
TN — T IR FEBE O G EF LA FAEEHRE L oMERRE I, 72
2T HAKERZ B 5 51 7 B LR A ARSI O RETE YD Z < ofMEN#E &
iz, Snilm@a E M EREZ KR LG E . Ly @ o B I X 5 VASHE R
MM ERICE_RFEICEVWI EDNRENTE, LrLAanL, Sby@E &t BhERD
R EQOLICA B R EIX o2 D, M FOFIL I @ H 121X 72 WA T R E
ML TCWAIEE~DEEEDODIFMEEZ /R LT, F7=Butscher 5™ ¥ 0 37 = D /N B 4§15
L CER ARG B E T 2 578 3 2 kF G K SRR 85 12 L IR - 5 i B K 8 23 il B B 3 oD A TR
?D'E (HRQoL) ~NMIFTHELZH LT 5720 OMBHAE 21T - 72, 1L EE207 A
(BPE82% ., FHHEE38HE) (2% L. EQ-5D-3LE [ % I\ THRQoLZ #Ffli+ % & & &
IR X OVR O KERIE BE . AKERBE A%, /KEBBEEICKR T 5 /AR ER &0 RER
Famtr Lic, @& 042.5%1% [2RICBETH L) LB, 57.5%I13Fk % 7w < [k
FECIE 72w L7, fEAERIE CIEERE (329%) . JaA (304%) . RZE - H >
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(25.6%) B@EEThHoTo, HFEHHED43% (9N) BEMEKE T EH & MR I, 33.3%
(92 N) IFIMEH X CIRFABHEONT LN 2 —~v o XA FE=F VU 7 (HBM)
oo Tk | WM AB D KBMEZR Lz, BYHEKETRICY BT D ETHEm, &
Bl KEREEAFEEAEEE L THVASIE, HU fEIZEWZ &0 D, BMEKER T E IXTHQOLIC
BERRAOHBLEREFTZEEWALNILE, 2RALDOZ ENGEMERN R KEREIC L
HAE R T AL BN O R OHQOLICEE B 2 5.2 4 LRk ~7-,

2-2) /NHEBLAGL LA R B BRI RE

NS I RS NI KR E GO AIIITO& Y g vy 7 THEMBA L, BRIh
%o ORI S D KD ZE O TIXH 7= 2 KBOREEI L 720 9 5, MoodyH '
[ L~ — D Madre de DioHfis D 3-> D Hi[X (Tres Islas, Laberinto, Delta One) %~ > &> 7
L., RRFPABREZNET D EICED, KBEHLFEE LT g vy 7L OEIZ
DWW T 72, Tres Islas T KAUKSRIEE T KEHAEWE - EHBER (ATSDR) 2 7E
iz /hU A7 LUL200 ngmP* K ThHo7=, LoL., &3 3 v 7 Ob D Laberinto &
Delta One Tl & 3 v 7 O JH 0 O K& H K IR E 1X2,000,000,000 ng/m* % 8 x T Y |
Laberinto CIZBFICHEIT o724 3 v 7 OHE TOWPE T 2,000,000 ng/m* % 8 2 TV
oo vy B THEIBIZEVKEBOBYRIENFFET 52 N TE, KBAKOHEH &%
DEXEDLTD, MAORELRMIKAZER TE DL LR TWD, INEA AL E L TIE4a
FIEENIC Lo THIMENToKBIC LY L, M PoERBRICHEEER 2 & 2
LTW3s,

BasriH 'O 34 KRR T OR U ARFRICIO>OMIX (S50, pEEanEX ., <
HIX) OB L L8, SEHEM T OKBREZHEL, ThTOHIX O KRG G
A L, fEHEY O KRB EIZ ALK CTIE 499514 pg/gTH Y . HRHLK O
W¥J2. 714 pg/lgk V Bl Tio, F 72 LEER OKEREE © &80 10 #HIR TIXFE%390+
860 ng/g & xtPRHIX O F47.4+299 pg/lg LV @mEE R L, A7 X0 LBEOXT 5
Maximum Permissible Addition(MPAYD LTI A K7 A &2 TWiz, Lot LHEEHE
D69% . FIEHED DT8% DK E A &N HMEFHIRIEZEB 2 T . /B0 H
WMOFEROBREICKHFHICHELZRIELTWAZERHL N E R o2, T, B~
DKRERY 27 BIED T2 D OKBVGERANE T 0 7T ANEE L 725 LR TS,

EBRIIEENC X D2 KBIBYZINC b B X OKBICE R SR ZANEOERUI B ER
DFEFEICH %A KIE L TW5DH, Maury-Brachet RHE 7 7 0 AEX =7 D 6> D i
JICHE L 72N EOKBEEZREL., BB OKBIGE L XLOMKZ(ER LT, x5
LA EOMNNICER L T b ARMEMATO ¥ 7 4 1 (Hoplias aimara) T, BIET
L340t HSTSIE A i L. IR S Lo L2, 62 EEW I O AFEDIE Y
JE & HKERIBEE TR D LR B, Table 2-2-10 &80 Thotz, LvL., HYRIEFEWIII
LB —TIE R <, KRR E I ik (0471 mg/kg) H~~, Tk (0.424 mg/kg)
TIHEL . OB RE TR > TEBY, L bEREFEHOEEL Z I TR ViR
WM ODOHROEELZ T HRMTITEMETH o7, TAOTFEKBREIIHERZ
Ik 1.029 mg/kg, SEIEIEIK0.717 mg/kgE @MW b, BEXRZOEHIEITENITIANR
DOFFRFHOKBRENEL 72D EERTH D Lk ~7z,
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Table 2-2-1 Average Hg concentrations (mg/kg ww) and average standard length of fishes for
each river; value * standard error (SE); Number of samples, min and max

River Number Mercury concentration (mg kg ' ww) Standard length (cm)

Mean SE Min Max Mean SE Min Max
Maroni 154 0.671 0.026 0.181 2221 54.86 0.78 40.0 80.0
Mana 64 0.675 0.030 0.312 1.326 59.11 1.11 41.0 76.0
Simnamary 168 1.025 0.028 0.330 2.180 58.90 0.76 40.5 89.0
Comte 78 0.624 0.036 0.239 1.833 60.19 1.37 400 89.0
Approuague 57 0.684 0.044 0.118 1.690 59.21 144 400 80.0
Oyapock 54 0.548 0.036 0.215 1.657 z54.83 144 400 85.0
Total 575 0.758 0.015 0.118 2.221 57.66 043 400 89.0

BRI A KA THEINZSRBMOHERY H OKE OB HIZ DOV TIERHT
& %, Gutiérrez-Mosquera® '¥|X = 2 > ¥ 7 @ Chocod Mk D San Juanih [X TEEIZ i3 & iz
27D BRI M O HEFEY F OB AKERIS T ONA F KRR EZ W E L, KEBEHE A B S 02
L7, BEMEZBHESNZHMBENCISO 7V —TF (2~64., T~124, 13~204) (T
SRR LTz, BRI O R A SR BE 1L 2~ 64F TIX F4174.8 ng/g. 7~ 124 TIXF-#J205.6 ng/g
Z L TI3~20F CTIIF¥2483 ng/g ThH o 7o, Fo AT IVKBREIL, 2~6F TIX Y
8.23 ng/g., T~ 124E Tl F19.20 ng/gZ L TI13~204FE TIXF-#)9.68 ng/gTH ¥ . FAKE, A
FUKBLEBICHEEINTZHHORMICHE A EZIZRNoTo, A F VKRR EITHRIK
RILED6.5 (3.3~10.9) %Zx HDHTEBH, RTOHMTHEOMICHBENED iz (2
~64F:1=0.88(p<0.01), 7~ 124:r=0.90(p<0.01), 13~204:r=0.90(p<0.01), L 2> L7275 &
bW BRIE TIZAEEY & A T L KER@=0.68, p<0.05), #AKEE(1=-0.83, p<0.01)& H{Z
BAOMEBEGENEO LIV, AEMIZE D A TF LK, RAKEO THPHSE 7012 TH
REE) MR S vTo, HEREW O KR 2 Bk HIE TR AR R . REEME IR S T E72
L FRREITERBKBCAED T L — MEESNTEKBTHY | EWFFHRITHRAKR
DO012~1.65% X 7207z, LLEDOEND X F KR, KK, GHD L OO
MWABEZBEGMEZ, o607 2 —2 =2 KEI NS8O HREY O KED
oA, BE) B, AMTFHRIHAREZHEL TV L ERBRT LI b D Th o7,

2-3) JKEREE IS5 B E B L ORI E R~ D KRR TE &

W E NG O 7 (LK SR EE 1L RSO JRAE T 2 ERIZRE O O KBEE 22 T, KR
LD EBBRICL > TELLEEY» D OKIBIRENBEBEL 70> T D, Zhangb 3
INAE D J7 (LK SR (L HE X 0 B dit e b A K ERIREE I K 2 B RE~0 R BICHEH T A%
1ToTz, BT T ILKBH X DITIm165 N & xFEHIX & U CH LR OITm6s N &8O, JR
HK 4R FE(UHg), MyE 27 7 F 2 FE(SCr), IMiE R FEEF(SBUN)HIE L=, JRFAKER
P2 E D A SE I 7 1 KSR EE (L M X Cid1.09pg/g T, E IR X Tl30.29ug/g TH U |
W& OMICIEFEFICHE BEZE<0.0D)FBD b7z, Lavd H LKL L# X D if 15 A
(9.1%) 1 [E B8 A T3 B R #% B3 (UNIDO) D #E S Spg/LA 2 TR D . Z O HIX D 4 (1
T DM KRB TEDO Y AV ZRBTHL THoe, HIKBILHMXOMmEZ LT F
= U E O RAE1X69.1 (MU 53L& PH 12.5)umol/L & F5 (L I 11 [X 0> 46.0(PH 43 v % FH 11.0) umol/L
XV HE I @ (p<0.0) A2 /R L7, MIGRFERMEIC OV TIEHmMFAMICHEZITRD
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WD oTo, MG 7 V7 F UEITIR KRR EE & o T 1E o A8 B B £ (r=0.385, p<0.001) 23

B (Fig2-3-1) .
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Fig.2-3-1  Quartile analysis of serum creatinine (SCr) versus UHg in the study
population. *,p<0.05, compared with Q1. Each box represents interquartile range (25th
and 75th percentile), the band near the middle of the box is the 50th percentile (the
median), and the whisker represents 5th and 95th percentile.

Table 2-3-1 Multivariate logistic regression analysis for SCr in the study population.

Factor n 5 Standard error Wald y2' P OR* OR 95%C1

Lower limit Lower limit

UHg <P50 115 —-1.14 0.28 16.94 < 0.001 0.32 0.19 0.55
=P50 115 . .

Fish consumption Yes 124 —0.34 0.11 9.79 0.002 0.71 0.58 0.88
No 106

Smoking No 227 1.33 1.87 0.51 0.475 3.79 0.10 147.53
Once 2 =0.42 2.60 0.03 0.872 0.66 0.00 107.02
<10/day 1

Drinking Yes 53 =0.57 2.03 0.08 0.778 0.56 0.56 29.99
No 177 —1.68 2.03 0.68 0.408 0.19 0.19 9.99

Use of whitening products Yes 35 0.36 0.42 0.72 0.398 1.43 0.63 3.26
No 195

Occupation Housewife 85 0.25 0.57 0.19 0.666 1.28 0.42 3.95
Enterprise staff 4 —0.15 1.62 0.01 0.928 0.86 0.04 20.55
‘Worker 2 137 1.46 0.88 0.348 3.94 0.22 69.20
Farmer 123 0.09 0.55 0.03 0.872 1.09 0.37 3.20
Migrant worker 16

a Partial regression coefficient. b Wald chi-square. ¢ Odds ratio.

SHIZ, RPKBERELSIOCMEZ V7 F=EE2RERLE L T4 Vv — 71253 A

Fad AT

A4 v Z BRI HT 2 AT o ToAE R IR TPOKER TG K RGN L # X oD Ay R

LR HLX 092915 (p<0.001) Tdh > 7=, £7/-MiG 27 L7 F o TIELR KSR FE N EKW 7L
— 7 OF y AIFE NI IL—TD032FETHY, ANEEERLTCWAMEZ LT F=
oAy R IF AN EZERL TOWRWEEDO0.71f% T&H - 7= (Table 2-3-1), LA o Z & »n
D KERGE (L K O AT b X MRS KRR R I L D BEE O TRRB DO NN, ANHE
DEEVPKBIZL - THERINIEHESELZ THTO2RE LR L TCWDHEEZREL

7=

Feng 529}

T LAKRERIE I X D+ &b OKEREREE & FBINEKRE & OBALRIC O W Tl Z L

7mo XTRIZBHDOI/NERDE~10mD REIANEZ R RICEZ T KBEEDORE L V7 =7

AT —
SRIE T D

BERR A (WISC-IVIR)IC L 2 FneEfe k. (IQ) ORHliZ{iT o7z, +E b DEEZFK

%fEix1.53 (0.21~12.6) pg/gT. 65.6% D 1 £ b kERER#ET (USEPA)

DOHESEE 1. 0pg/gZ 2. 12.4% D+ £ HIZFAO/WHOB [Fl & MR 5% 43 (JECFA)
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DEVEE T 523pg/gm B2 TWIm, B 2T ¢ v 7 BRSO TIEAHKEF 2R L2
WIS IT BT KR E & BRI REEORIK 2 v M4 7 ToH H1Q80LL F DIQ
EORMICHBEIZRD bRV, LAL, ¥v—RA 7 =L ~OHF,. MBEOMKE, BLO
FELDOFEWR EDORAERF A E LGS, BEAKBIRELOug/gll EOF £ 1 DIQIE
IQ80LL F Td 2 " HEMEMN 1585 M\ 2 & A x L7z (R?=0.20, p=0.03) (Table 2-3-2), L
b 7 LK EREE (L Hdk D 1 & b D BEKBIRE1.0pg/giINIXIQIA A > NOIK T &5 i Z
L, 2HIEANEERICI2EB LD GV k7,

Table 2-3-2  Logistic regression analysis of hair mercury and the children’s total 1Q.

Model Q) = 80

n OR 95% (CI) R* D
Model 1 314 1.106 (0.883,1.385) 0.002 0.379
Model 2 314 1.116 (0.891,1.397) 0.018 0.341
Model 3 297 1.421 (1.012,1.995) 0.139 0.043
Model 4 205 1.580 (1.043,2.394) 0.195 0.031

Model 2: Adjusted for child gender and age.

Model 3: Adjusted for child gender, age, ethnicity, school, father’s education, mother’s
education, parents' marriage, annual per capita income (RMB), number of siblings,
breastfeeding, frequency of consuming fish and house decoration within 1 year.

Model 4: Adjusted for child gender, age, ethnicity, school, father’s education, mother’s
education, parents' marriage, annual per capita income (RMB), number of siblings,
breastfeeding, frequency of consuming fish, house decoration within 1 year, passive
smoking at home, maternal drinking and summer school attendance.

KERGL LSBT HEBIEENL., KRATKBOERABHBEATRTHDL, EICTED
BPEE & 2 ARG ARSI X E N R KO KEEHHTH Y | Z OKEBEIL S EH L ~D
RERPEHL A FIRE & 72 > TV D, Ao B 2DIFKERERETIR B IZ K 2 KR /KR 0 A Mgk b5
PGB Z B G T 5720, 60D FERY Z#5¢ T, KEBWIIGE DN KA N O OKE B~
DEHFIZ L DKRBIBRIZOWTHE Lz, TERE O LERKBEOLE D AKX
RPN LI XA BT B KRB F IR T HWH EAMIZONTHEM 7o, KREH O FEKER
AKIREIL193 22 ng/m* & &<, R L OHTEWICE WD &2V L, KRR FKER
DOFRE-H)hAE &IL72 mg/m¥/F T, FHAMREITIOVFETH -7, ERRKFKEOLE
X KERZA R EE BRI Y 7 5 6-12kmDOFPFANIZ H 0 | FRKIBAMEDONES%E Hd Tz, 14
A% DOEBRA v O LEP ORKERREILFEE043~1.6 mgkgs 720 . EBRATIZHE AR
0.35~9.5(% L5 L7z, £ LBP O X FIVKBIREITFEEL.1~3.7 ng/kg T, EBRATIZ
RT2.9~9.7f% EH Uiz, B CTIE2FER, HKIRN643 ng/kg, A FI/VKEIRI13 pgkgs i b
WMUVEZ R L7z, R ORKEIRE & RO EEKE, A TFLKBRE L ORIZIZED
FHBARAMR AN W 7o 23 EEREKER & DM BIBR D 3 m < . R HRAKERIEE O LA 13X
KFGO BB KRBYRILTHD 2 L& Lz (Fig2-3-2) . 7. MBI DKM L 2
FUKBIBE D EFITREAFRKELEDFTHFIHE L 2D BHITATF VLS NTRIC
BYiAENDZERLTE, ZLTHEDLIEE L TV D KIMEN X - o X ERERICEL
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RAKEBHEYREBIEE L TWDZ EbABEKEBINILHXOERIZERZ 52 TWD &
SUIANY el
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(a) . T”%I (b) * |Hg
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354 } £ | 10 i = MeHg 412
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Fig.2-3-2  Correlations between TGM and THg and MeHg in soils as well as IHg and MeHg in
rice

Table 2-3-3 Hg concentrations in contaminated environment media from Wanshan.

Media Hg N Range AM? GM® Median
Soil (mg kg™!) THg 86  0.05-335 21.2 + 56.4 2.25 + 8.63 1.35
Atmosphere (ng m™) GEM 67 1.26-799 42.8 + 118 16.4 + 2.95 151

Rice (ng g7 ', dw) THg/MeHg 148  265-455/(0.45-87.9)° 257 + 42.8/(8.21 £ 115) 165+ 2.31/(4.94 + 260) 15.9/(4.86)
Water (ng L") THg/MeHg — - 50/(0.064) - -

Com (ng g™!, dw) THg/MeHg — - 2.3/(0.25) - -
Vegetables (ng g~ ', ww) THg - - 130/(0.097) - -

Pork (ng g~', ww) THg/MeHg 7 7.5-565/(0.05-3.43) 216 + 230/(0.85 + 1.23)  — -

Fish (ng g~', ww) THg/MeHg 12 61-680/(24—98) 290 + 16/(60 + 26) - -

Poultry (ng g~ !, ww) THg/MeHg — - 160/(24) - -

a AM is arithmetic mean.; b GM is geometric mean.; ¢ Data in bold is MeHg.

2-4) BRI Eo D O KIRIETE

KETIEMAEMOERIC LD BEEKEN A FLAKBICEBRIND Z XML, X%
FREETHHIBLTITKRBEZN LT AT AKB~OBRENBEREINL TS, KESEH
O DPEFEAN TIX, KITHBEEEROBEM 1T s TR Nb DD, AFNKBICKT D
NAVAT TN —FD—>L LT, ?%7kﬁ'io‘;tKﬁ%ﬁ’%?‘ﬁ%ﬁ‘é%lﬁ?ﬁﬁéﬂfwé
Eole, TUVTETITABRUNAD A FUKBIBEFEO EBERREER - MERKO -2 L
Ez2bNn5 (COPIZE) .

KiZEEND A FLKEBICET H#5L & LT, Rothenberg® £ 0 1980418 LR 12 # 5 &
NIESUEDOT — 2 2 £ LD WEND 2D, 15HETHEEZIIEA S KkORKES
FOAFILKBBELZBH L -RHTHY ., KPR EOEEICH WV BREBFREND D
i’@ﬂ?ff%kfﬁioio% FIUKBEBIZEH W EBRENTWND, TDOHERERLLTHD

v FETG YLLK O K D R KSR 1241 ng/g (Be/h-Be KIE1.0-45) THH . A FILKER
aﬁl WL H A T36% (/I -Fe KIE17-75%) 1ZxF LT, (G4 HIX TIEL26 ng/g (F&/-fix
K1%2.3-510) TH Y A FAKEEIE T T RAET29% (/- KI1E8.1-56%) T -7,
HE R P O SN B IEKREBILIL A SEL TEBY ., 20BN TIIEESHE N D OKER
BRUICE2@EY A7 PMEERoTWnD, EHTEFE, 1R, A2 RRx7 TH
BEhlca A TEmWEPBEI, FICHPEEMNE LS WVEIPREINL TV D, KR
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BYHI X & JETBE X DO A F L KBOEEEZ KT H L IZE-ETHY , EEHKEO
FEBEIEE W ERARERTWD (1=0.74, p<0.0001) ., 7272 L. Z OMBEREOHEH
TIEEINEDOT =2 B0 VDOEEZED TSI EbMEVWRLS, HEINETHESN
ZEHEN VT OB T Y TIEELIONIESHORPBLETHSL I L b5 T
W7,

COFEOEEICET DEMNEIL, <O KBOFEME L MO TE R, &M
BT O I KB DKL, 20024E 12 B BE B RIS FE S W TOKERBE L 2 BB &
NWCTURE, BIEECRERBICRVERRBEAZTIBRICY 7 M LEEbDOD, AIEEIK
SRILLB WL ONFIEL TE Y | KBILARBIZTFHERAFBOFICL Y AWICELInT
WDHHLOO, KEBHEHSEEM AT LICESGENITITbL TS SR TW5E2,
Sakamoto & N HEMFILHE & L AT - o KIBILILIEHXEMNEFEE 2R R LT D E8F KB~ DIRFE
R DB AT D &L 114 OKBILR & 164 OKBILAIEHIEES . FBEEE L CHIL
2> 5200km L BN T 2 RN JEFE T D524 D JR K ERIEFE O %8 EIX,. ThEh,
182 ug/L (119 mg Hg/g creatinine), 320 mg/L (338 mg Hg/g creatinine) ., 3 L 2.1 mg/LT
HDHZEBREIRLTNDH

EREICBT 23 A 2N L AFAKBEEIZONT, FERIZED2WMEITERIT
RY7=nlen, i - R EFEESRLHEDBR SN KER MBS (2005487 12H
) ofMERNIZ LD L. (19954 ~2005F 0 H A N ORRKBOHE T H EEE I
8.42ug/ HTHY, D5 HLANFHBAKRTIZ%ICH L, K10.1%., A - JF4.9% . T DO
52% LR ERTVWDY

I AMEKDORAFNVKBEIICOWNWT, RAEOLE L Ea— %1757, Xub?93H 5 11K
SREL IR I BT DB KB B LA FILKBIC L DHEEY 27§42 & 0 fEH (&5,
AL BEE) L REEAL Ok, 1) BIORA OKEAR., RLTRAKER) o OREIC
DWTEYT IR alb— gy Eflhd bt LR Multi-pathway) i €7 /L T
Tolz, MEKKBOEBIREITIESF (B K) 225H888~963%., KIBEKDOWAND
3.49~6.14% ., TR FOROEERN50.14~53%., BEBEMN50.02% . K IRAED
WA 50.01% LL T Td - 7z (Table 2-3-3), R & F B O BEEKEOEE — HERE
(provisional daily intake (PDI))C (X% 3% (42.6ng/kg/day) ik b <. WWTIKA, 22 A DJE
Tholo, BUMRKEIZ I D AF VK DPDI(24.6ng/kg/day) TlE 2 A Bk b Em <, RKWT
i, KADIETH 7=, FILAKBIIMHX TlEa 2 Z24 Lz A FILKBEBEZREO Y A7 R0
KOBEELMETH DL Z EBNWHNE RS T,

KEBITER SN EOEBERIT, b NOBEEKIBOBRBREDOI>TH D, Wangb Dk
HEEMNEARBR THE SN TWIHD TAKOEWAIEER (K2 % 2 : Houttuynia
cordata Thunb) & 335 LR OKEIREZ TN, Z O OBEIUZ L HKBIBEEO Y X7
A 24T o 7o, FAEIZIBAKERGLIL N & o BB R O3 O DBk, HH . FuB) &
B BG JR A2 & 5 B 72 BT TAT o 7o, K30, FH . FOBUR O BT O flE & O K 8RR (42,3 +
48.2ug/kg) (X B 22 0T D K SRR FE (CE¥) 7.6 £5.0ugkg) L W EfECTH -7, L bMaER DK
RIWEIMOBEE (H¥E, b~ b, VXA, =0V RIR) IZHERXTHEWEZTR L,
AREITHOTERICBIT 2800 OMKBEINED37.4-61.1%% HD T 5 EHEHl S
7= (Table 2-4-1) ., FAEEOKBREIZILHEF OKBRE L OMICEFMER (1’=0311,
p<0.01) 2"H Y . KR RLE /R /AKEHF (labile Hg species) (r’=0.796. p<0.01) CHz{t4
fham EfEA L& mAKER (rP=0.711, p<0.01) & OMICITEmWIEOMHBEBERPED b,
—FH, ZFIVBLOTARBEAKR LSS L KEBITAOMBEEGE (12=-0.304, p<0.05)
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oL, FREHBEROMBEEIUCHES @FEY X7 2507 2 720 ICHE 1 B R
(EDhE AP — R (HQ) ZFtHE LR, KAXY F L 0MEBEEERMR DRI B
DOTKMBREOV AT T FELRRAIDVENZERREINTE, ZTOERITAEFES
AF w7 ODEREOMHEIZCLD L O LRSI,

Table 2-4-1 Daily vegetable and related Hg intake by local people in Kaiyang county.

Study Area Vegetable Mercury content pg/kg, FW Intake rate (g/d.person) Share of HCT consumption in total vegetable Hg intake (%)
Whole Kaiyang HCT 15.2 = 26.1 76 49.1
All six vegetables 6.4 = 11.9 368
Western three towns HCT 423 + 48.2 76 61.1
All six vegetables 14.3 = 23.3 368
Other towns HCT 7.6 £ 5.0 76 374
All six vegetables 42 = 3.3 368

HECTIEKEIC L 2 BB L&A IS RA TR, FRICEERA LTI 28T
WA THDH, Li B2NIKBIC LD BEER BB RO R 2 2EBE OGN %2 5T 2
7221976 ~20164F 2 S 72791 LRk 7> A0 0 22 EHE O KB E I >0V Tl
NROEBTFHBLIOREY X7 L EBICKBIREEOREMEBICOWT ML, B
EH LR O KIRIEE OFERAES TIX19794 0 5 20104F £ & TIXEME M %2 /8 L7223,
OB IICER U7, MBI EEIHNREFR L TV LI EMNE R EOEEH, WM
B EOMEE, BEARLEOFH T ROICHEWKBREZ R L, HEEEERE
ARRFRBIOMEY A7 HEZHWT, Bo0ogn ik CITREMN LEIIMD TH
WKERIBEY 2R LT, 2 Ok CIXBR I T anh, HRsnLTHhInNTHZED
VAR DBEWZ ERBnE R oTc, KBBERICIDEMAOIEREIALY X7 (N — g
B) EFEB@4A) > AT EQRIN>RABHEQAHDIETH Y, F &b ITfaBRMED & Wy
TN—TIloole, EEMEARCMEE DWW SHIE TIEIERENLAY 27 (NTF— NiE
) 13100282 TnH 2 enn, PEOBREMNLEROKEOHRERLIER L., 5%
BHIE R O#E LD 2 L oM EMEEZIRS L,

TEEF KR LA F VKOG ~DEZEREO TR ITLI TV 5D, Xing b2 1
K ERGE 1L il D BRI 2> D & (24t/ha, 72t/h) @D b Ak K /3 A A R (RHB: rice hull-
derived biochar)Z H T, fa~D#AKER & A F UKD FEEL & ERBIZ OV TR L7,
RHBDWRMIZ K REE L LB L, RO AN A~ 2R L ., BIBAD X F L AKEITHA L
7o, ET-RHBIEFOAEBFWIR ., MBAKF O X F VKO LBEFEFE~ O 55 Bl RE S hu,
B K D Fa 7K $R 0 B8 8 AR~ D 53 Bl 13 Fi 0 WL HE BE I IR S iz, KERD 2 F (ki
TEA~DORHBOIRMIZ LV EEZZ T TEBY ., ZHEKBEARABFIZHFIET 2 F 4 — L
B (P ATA U E) LofAIC L DEEMD, ELIFREBBEIMIC LY HEERICHFEES
HF A —NEDOREENFERINTZIEICLI2EEILOAEEZREB L, NAFTIRO L
BAOFRMIRMOMME., E<ITHAXDO A FIVKBLRAKBERFEOR D 2R LT, T
DK EAROBD ITEDHRICL D20 RTHY . A FAKEEHEORADIZRHBIR
XD FHEIZB T HAFAKBOFAMEOKTIZEZbD LB, 2 b DR FRIX
KB THREINTIXTOLE-FICHBITHKBBITOFRIZEL TWDHZ EE2REB L,

2-5)  AEMIRAE S & T T HUER B 555 Yy

AF VKR EBRBEICET D E LT, BAEEYMOERNKBEE I CKEL H 2 5K
T, ML AE VSO ZERNMAKE 38T (CSIA) (BT 52 FHICHOVWT L E 2 — %25
w7,
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E FNORE~DKBIZE DY 27 2RI T 572D IITBREPOKETEZITEL, B
WITHVLERD D, TOHEO—2L L THAEABYWOERNKBREOHEL S S, #F
EEMOAEERNKBIREIZ, R Z208EE2Z 5, Tk, BIck-oTHER S TR
WreER] LEOMEEICE s TRZD THORESREM] THh D, Chetelat 5301, B
EAEMORB 7o XA LHODRESCEMICERAL, ZAbICEH L TREDMBEE LD
oo MM ATF KB EROBIRT 5, OB LZ80%NBHLE NS RIS i, &K hKes
IRV AEN, BEAI, S, —EITERNIZE D, BEOEY TR M
XENTEY, . B, 7y b U RAOERMIZZENENI~3FE 44~116H, 18~
54H, S~9H L HEINTWVD, FEPNICBT 2 FRMOEARET VDX, b LT
M TEWAALNDOIE, BIMIC L > TREVRPEM HIENEZR S Z L N2 Tl
WL THRMIA R ENREEE L TETFOND, MFEH D ATV KBILA BRI
kS, —fHIXTERLMN2 EoMAMMKICHEE I D, BRITELKEOHLGEE Tb
D, FFETH AT ILKERZ D UBBEKERICE X206, HIF&HE THEEICHEET 5,
ZOZODORRE ORI, FRITH A AT A FLKERERE LTV
BCEEEAE W, mMHICERYIAENTZKEBOERNSAAITEMIC L > TR D72 The
<. HEHBRB L ELY, Sy FTIREMED, NAZXX—TIERT. X TCITELKE
HIZEICHEH SN D, INCHEHT28b 0D, 2F 0, BEFROKBREZEET S Z
EHEBAME L TEASYOAERMBECHER T OKBIREZJET DI, WET IR
SLEPEAEEE LR TR RS0,
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Fig.2-5-1 (A) Map of fish sampling locations in northern Gulf of Mexico by Senn et al. (2010)

[coastal, transitional, and oceanic] and Perrot et al. (2019) [zones 1, 2, and 3]. Plots
showing isotopic compositions between (B) d202Hg and D199Hg, (C) d13C and
D199Hg, and (D) d15N and D199Hg. Map is obtained from Google.

BABMIECEYZN L TKREERT S, o T, —RITKEEBENSVEIWIZ

EER PR IR BE 23
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195



BEDI000FEThHoTmZ R HESN TS, —F T, RKHEEETHLICHLEDLL
THAERNKBRERNRZLIEESS RV EHZ Y, ZE, BYEEMORE I BE WD
EL B LI AEMENES ZENRREHI SN, BETIE, 5T MTHELRESD S
LA TH-TH, WMOAEISHETL2HOAEKRNKEBIRE X, BAIHYEHET
HZHbD0L0VEWVWI ERREINTVWDE, £, ABNICELA Yy A TH-TH, I
S TCEHZEDL O, LU HI90kmE L < (F300kmBENL 725 T CEEAE DL & DN 5,
OFD, BEFTOKBRBELZINET DI EZHME L CEHABY O EKRPNKREE 2
ETDENCIE, ZOHREHMOBECRESEELZZE LR TAE RS20,

B O SFEREIL, EI2MS, BC, PNA Y oORERMKTHEOREIC LY HE S
NDe, FRICHEHIND HFIEB2000FIC A ELIZL s TRESNTAEED L XL DOL
& [RINL AR L 43 8T (CSIA, Compound-specific stable isotope analysis) T 5, WF7Exf4 D4k
MIEEND T o=V T S T H /ﬁ&#’@”N@aﬁbb%/E’ﬂ&ﬁ‘é & THFgE Xt
BOREBEMEHETCE D, ZOTFIEIE EFEE S RIS R F OHEE D T M
72 W) B A k_@ij’%’ﬁi@]%@*%ﬁxﬁ%ﬁl?ﬁﬂi’@%\ KERBFED BN L VEG & 7o
7=

Tsui &530%, KBOREFRMAEZFIH LD 9 b A MERL S5 35 ICB 3 20781
DONT, EFELOXMAEZFLICE LD, sl HXE D3 D1 (BLEISOHRD H> BB X
Z50%) 1L, BEHEOBERLEXM ThH o7z, BAKBENESG T 7 A~v-E&HH1E (CV-
MC-ICP-MS) D BA¥E (20074FIZFE O PN AICHE) XL, ABFofcRzLznsbd
DLEFEFMARD IEMERERN AR L 720 | ZE RN Z H 7o 42 W i k(b 7 55 B O #F 58
DR L7, BfEE I, KELEHOZERMKE (1%Hg, ""Hg., 2°Hg. °'Hg. 2°?Hg.
0iHg) ZH B, WL OIFRFMM BB TAEL DL Z ENRN Do Tz, P HeglZ HARR T
BERIHFIET DKBTH D, PHg T EICHRAKRTHEBEKFEDIEH (FMEES LOE
BOEBIZLY BRICEKRT H21EM) [k PBHg b AR SR DR, N7 T U 701k
FRORZE D AFVKENS GRS NTZKEBIZOEEN D, PHgE THglx A F /L KER D
SIRIEMTICIFEL, TONMITEICKERERRTOMY T 77 NN TR Z 250605
ISIZ L0 Z 5, 2OHg L 2MHgiZH T NHEELDEWVWIRENRH LN, ZNITHONT
FIORIMENNLELDZ ETHD, ZLDREAMEIEZ, Bk (C. N, S, 0) DA
PR e & HICARERICB T 2 KBIGER OB, H X (ZKBEEDOKED A FILIKEOE
B (fF) RCEBLGEFTOBHCFIHT 2N TE D (Fig2-5-1) , AX v aiETELR
cRICET 2T %) e LTarRd, APOPHgE A EIZI vy E)INT A G
NOZGMIIBEDRATHLITEL D (B, B, Lo y=a==dkluM, HKUM[
DIE, X% (B) (C) (D) ofitihz /R 25) . AFVIEIZEL 2N 22HeE A & b AR
Dz, TNEMENCT 2 L HOBEMOPENRFRIZ/Z S (X% (B) ) . WO
HWIE EHg L2 PHg D G &R VO IX, M ORIZEKRBE - TBY, MHT 77
N2 Bl LD AT NKBONGREN DN ERFRKREEZZOND, BCEHEA EINH
HOL G T RFEBRIZOVWTELTE R (3L (B) ) . EFREGAEITEEEK
RRECHEAINIEHOERELZZ T LD, MOBOPNGEHEENELL D (SxL
(D)) . "NEFEZHVWD EEEEOXBINHBEIZR D, ZOFRT — % O Tik
9Hg, 22Hg, "NZHWD Z LG8 &l &,

IKAREHK DB WM O REMO —> L LT, AREZDAEWRE, Fr 2 PE A O F)
RArBeanTcnsd, EEBEMEIRETHIN, Abba—THAEEHVZRERS
WCHEH Lz, WEAEIZ, ATAVKBOEBEBRERE L TCOLRLVEERERDL, TOW
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FEFFHOBREDMEBIZOWNT, CIFAEICHL ES<RIICED &, RO MBEA 20
LA X34 D3 IR T2 8D g PE B R P 0 K SRR FE O B A IS 1T 2~ e AR LA R < A3, b
KEETENR-7 o~ o RBEOEEA (white muscle) O il 2248 /K $R 12 BE 2320004F
RYIEEE TOSETI9%W D L, dbk TALHIKBHEH 2D LALREPED REHEK &K
KOBENED LR E —H L W ET D2 LMNFEELEZ, 5T, BT V7,
HEEND AL KEYEHITHER 2K T1990~19954E1217~19%E M L. b K EEEH g K
TIX1995~20064F ICHFEM3% T DMLz L7z &, 2GS LEEEEZEZLNDNY
ADXNTFEIZBITHKBRE LA ZRLEXMBFEET 5,

WrE by, EMEFEFECINb 0B EZEEL X5 & T 2ROV TEEEL 2 R &
7o JB SR O A SO UE R E T O O AR BN 2 2 B e B T K2 TT2001 ~20154F
WY TV T ENTANRNTF . AL BT (FH94408) o W i ok SRR E 0 ¥
DA BT DR BN — AL INEET AV TRIT S TE Y, a4 X (BXE) BKEIE
EEZHHT 28 - 0EKR ThHon, KBEEEOES (KB FTHLET CIZIE—EDIK
BERDETRKRERKBEMADELDIHY T, RCEERBELB L E L) LiEHEE
EHLE5LTEY (BBEOFMIZOVWTERITENRHEFROALR - Bk A2 KL
TWHEDfEfbHY) | Mi—WAEERE (RBEEE) OPNLRIZHLESEYEE Lo
MEIZHEVEETIE R, ZOHMET VTP RIRERFEEE AT A TIEIRIGT
HoloD, HARTLETIHKBEZ B DM L=, #ER E oL 22k~ 7 v o KEEN i
EHETH-OIIEMETRMOERE, A TFUKBOEAE, KEBHAEIZOWTOH
WIERNPMLETHD ELTWD, 200007 LA o> HE ek T K H o 7k SR8 FE 80 1B/ A & W et
L7RERICOWTHMEL T L ORI L H 53, Bk, WE., W, Tk, Bk 5L
DOWFEIC AN S ToKRBITZER E RS, b - AEWICKA& L, BE FTE/ ATV
KE, [AED T A F KB, JTEFERAKBITR D, BAKEREEIZKIEREE (150~1000 m) O
FEONERE (<I50m) KV @Ewe S, dbiE-Cr I W ETIE EEOIE S 2
m L, WIRRRKEEP K CERINTZ DV IET IR NS KBEREBEINDI D EEZD
H, MAKEN R HIKW (<1.0 pM) DOIFKEFEEFHRE & 7 77 FAEDO1000mE D |
EThv ., KeEE, Aok, FEE. LR FEED1000mE Y g TiE>1.0 pM T A 294k
HMOEBERHEEIN TS, AFILICEERLEEFEEIT, £8 (02m) . KT o
07 4 Vi KE (SCM <150 m, ML REBEDB KGR EB 2> T0D) | KEEEKE
e (WREEEAVOFERIZL > TBEIMBLTND, 2I2T) OD3IONEELELEZZDL
NTEY, KEFE, REETIEIRATFAKBEEBEF 7o 7 0 VEKEIES TR E
<, —EBLTEAF KB, MAFLVKENPEKERDOITIKRBIEKERE TH -T2,
WEAKTOKBREKMEIIEMBESE, BRI ENYVOZ 77 RALEBTHESINTE
V. BEAKTIHLOFEREDEIFIFER D 5 HIZTE S A FIVKBND T A FILKEB~DE
fkmMBELEBEEZLNTWD, B, 777 R TIEZ Z20F ISR KER 1T 25%F
HLTWBEWVD,

3) A~DgiE & R 8
3-1) JRIBHNC T D A F VKRR R O AT B 5 1Y 70 A F M FEA

fe VR EE O R BN T, 7 2 r —5f s CHll& 2k L TV 5 Grandjean b I L Mk
A vz VAR CIHRAEZMKE L TV D Davidsonb OFENER SND OO, REE TR
MR E CIIEERREIIR Ao T,
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7272, BA vz st EORA TR, FHEMFIEE E N L TV B % [E Ulster K 5% Strain & 23 £
D TWDHRERE (NC2) OF —FBNHEIN TV, 20084F1H ~20114F1H I T,
T B 1438 LA\ B 72 1 Bk &2 F2 0 L 7= A O fE s Td 539, BBl 16m L b, HAR LT
R, B OMNREERE EOBRENRNZ E, BEMEE LI, TU NI ALE LT, HAERKE,
HAEFE, BLIOHEBEEZH T, MBEREL L TAF KBRS ICA AT SRR LE
Z O BE [ FSNPs & fif AT U 7o, AEaFIAEIEE X, 4LOR28 B IC MR Mk v 7 L & £
L., MmyEHPUFAZ 3 HT L. 7/ LAEMNTIL4-D O 4 SNP (FADS1rs174537 3% L O
rs174561, FADSI1-S2iE1x - [#rs3834458, 5 KX O'FADS2rs174575) Zfigfr L7z, A F LK
ROBBEIIZILTEEZRAKE L L (BEEZ CEHMEESD [&/N-& K] : &R 3.90+£3.47
[0-31.66]. B 183.96+3.52 [0.03-29.14]) , T DOFEFR ., A F LKL OB AT — X A & |
HAROEKIEIE & ORBREME T o7t #HE Lz, 7272 L, FADSIO~ A F—XF L&
BFONONDOMAGHLET, BHEMEET LI ENRBRINATND (A TF LK DR
B T R E Y,

Table 3-1-1 Associations between maternal LC-PUFA status and MeHg exposure on birth

outcomes.
Birth weight Birth length Head circumference

Model and exposure £ (95% CI) P £ (95% CI) P A (95% CI) P
LC-PUFAs only (n = 1111/1092/1091)

EPA + DHA 0.124(—0.214, 0.462) 0.47 0.801(—1.777,3.379) 0.54 0.132(—1.108, 1.372) 0.83

AA —0.053 (—0.415, 0.308) 0.77 1.682 (—1.088, 4.452) 0.23 0.219(—1.114,1.553) 0.75
LC-PUFAs and MeHg (n = 1111/1092/1091)

EPA+4-DHA 0.122 (—0.219, 0.462) 0.48 0.913(—1.681,3.507) 0.49 0.074 —1.174,0.321) 091

AA —0.051(-0.414,0.312) 0.78 1.603(—1.174, 4.381) 0.26 0.261(—1.076, 1.598) 0.70

MeHg 0(-0.006, 0.007) 0.89 —0.020(-0.072, 0.031) 0.44 0.01(-0.014, 0.035) 0.41
MeHg only (n= 1111/1092/1091)

MeHg 0.001 {—0.006, 0.007) 0.83 —0.019(-0.070, 0.032) 0.47 —0.019(-0.070, 0.032) 047

"In the primary model the numbers of participants were n = 1111 for all birth-weight models, n = 1092 for all birth-length models, and n = 1091 for all head-circumference
models. All models adjusted for maternal age, gestational age, child sex, maternal BMI, parity, alcohol use in pregnancy, and socioeconomic status. LC-PUFA, long-chain PUFA;
MeHg, methylmercury.

prenatal exposure AND methylmercury AND ("Bayley Scales of Infant and Toddler
Development" or "Bayley Scales of Infant Development" or BSID)

Records identified through database searching Additional records identified
through other source

PubMed (n=22) (n=1)

Scopus (n=24)

Web of Science (n=32)
Academic Search Premier (n=14)
MEDLINE (n=21)

Ovid (n=29)

Records after duplicates removed (n=59) ‘
I

Records after reviews, conference abstracts, profile paper, and not a mercury study
removed (n=41)

T

Records after removing reports where outcome is not the BSID (n=38) ‘
[

Records whose exposure biomarkers exclude reports other than maternal hair and
cord blood (n=36)

Excluded papers with no details on mercury because the indicator is not mercury
(n=33)

T

Records after papers from the same cohort removed (n=15) ‘

Fig.3-2-1 A X7 F UV L RIBITDHT —FHEDHRN

3-2)  MRFHEREEZHNEAZTFY R
AFVAKEIT L2 MR R EE O BT OV T, /RIS ZE D FEIE T & % Bayley Scales
of Infant Development(BSID)% W72 #HEN ZhE CIZEE SN TWD, £ T, ML
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TEMENTEBEOMIEMREZED TRE LT ZITIAZT T I AOFELRMBL
BEHRERNL LV E 2 — 2R T,

AZTFVAZEELT, 70 MU LTS L WBSIDICEREZED T, AZT T
U ATIHHE A2 O XOERMbId &2 ATHY, Fig3-2-1IHE S\ TIEE % FE i
L. B 1SR O SCik & it L7z (Table3-2-1) . 7272 L. BSIDIZ Y 7 — ¥ 3 v MMl &
WEFEATEY, RSN SHHANEZRD (Table 3-2-2) , BSID-1& BSID-IIT (3 Mental
Development Index (MDI) 3 J U’Psychomotor Development Index (PDI) 235 H S 415 238,
fx Tt ®BSID-III T (X cognitive, language, motor, adaptive, social-emotional ® 5 i 2% F Hi =
ﬂ\Mm%Hnw%%h&wo:@kwAE®7~&¢Afﬁ X%ﬁﬂ%#MLMmk
PDIUCIRELTCT U b AL L, BRIEM A FIUVKEREEE & OBEMEICE B L TR 21T 9
NP P i

Table 3-2-1 A X7 F VU A THIH L7ZXEY % b

No Author Title Year n Area

1 Jedrychowski W Environ Int. 33(8):1057-1062. 2007 374 Poland

2 Davidson PW Neurotoxicology. 29(5):767-775. 2008 229 Seychelles

3 Lederman SA Environ Health Perspect. 116(8):1085-1091. 2008 329 US

4 Strain 1] Neurotoxicology. 29(5):776-782. 2008 229 Seychelles
5Llop S Am ] Epidemiol. 175(5):451-465. 2012 1683 Spain

6 Valent F J Epidemiol. 23(5):360-370. 2013 606 northern Italy
7 Boucher O Environ Health Perspect. 122(3):310-316. 2014 94 Arctic Québec
8 Marques RC Arch Environ Contam Toxicol. 68(3):432-441. 2015 294 Brazil

9 Strain 1] Am ] Clin Nutr. 101(3):530-537. 2015 1265 Seychelles
10 Marques RC Int J Hyg Environ Health. 219(6):498-502. 2016 365 Amazon
11 Rothenberg SE  Int J Hyg Environ Health. 219(8):832-842. 2016 270 China
12 Tatsuta N Tohoku J Exp Med. 242(1):1-8. 2017 566 Japan
13 KimY Sci Total Environ. 615:1192-1198. 2018 1098 Korea
14 Barbone F Int J Hyg Environ Health. 222(1):9-21. 2019 1308 PHIME study
15 Wang ] Environ Int. 126:14-23. 2019 286 China

Table 3-2-2 A Z 7 F U o 2 THiH U 7= STk o i 22

No Author QOutcome Biomaker Level age Result
1 Jedrychowski W BSID-IT  cord blood THg —Ho i {090 ng L) 12, 24, 36m 1
2 Davidson PW BSID-II maternal hair THg mean 5.7 ppm 5,9, 25, 30m 1
3 Lederman SA BSID-IT  cord blood THg median 4.3 pg /L 12, 24, 36m {48m} |
4 Strain 11 BSID-II maternal hair THg mean 5.7 ppm 9, 30m +
S5Uop S BSID cord blood THg GM 84 ng/L 14m 1
& Valent F BSID-III maternal hair THg, cord blood THg  median 788 ng/fg, 3.91 ngfg 18m +
7 Boucher O BSID-II cord blood THg mean 225, median 17.0 pg/L 6.5, 11m {11y} +
8 Marques RC BSID-II maternal hair THg median boy 0.81 pg/g, qid 0.79 pg/g 6, 29m 1
9 Strain 11 BSID-II maternal hair THg mean 3.9 ppm 20m +

10 Marques RC BSID-II maternal hair THg #bc12.2, #23.9 ngfa 24m {60m} +
11 Rothenberg SE BSID-I maternal hair THg mean 0.41, median 0.39 pg/g 12m 1
12 Tatsuta N BSID-T  cord blood THg median 15.7 ngfg 18m 1
13 KimY BSID-II cord blood THg, maternal blood THg GM 5.10 pg/L 6, 12, 24, 36m +
14 Barbone F BSID-III  cord blood THg median 3.6 ngfg 18m 1
15 Wang ] BSID-III  cord blood THg mean 200 pg/fL 18m {3d} +

S, AT FYVATIEEEE., Ay Xk, VAJERHBIXOEHEOEZR EOR
ERRATICHWO D2, AEFH SN X TIEERIFR ST ENITORL TV DL ZHIT
Gy R EET U NI LAE LTHAT DI ERTE R, EEE ST OB R A
METHZELEBZONTEN, lx O THEBEBICHOWONTEEERN R D2 Lot
BITEHLNEHB L, 2oL RGAIC, plEICE A0 FEL RIS TS, pfE
EWRATHHELE LT, WIEMIEE X OFisherd Hik7e ENH 225, 4 [ElIEFisherd ik
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ZHWSDZ &L L, BENTICIZSTATA (Verl6/IC) (StataCorp) % HW7=, KB T
— X & v MidTable 3-2-3l12/x L7z,

EEOMATIZE L T, plEOHAE TH D Z LD, STATAICEEBEH L TRy
‘metap] =2~ RZMEHTHZ L EL, metapa~ > RiFA ¥ —X vy b kb X o on
— R L CSTATAIZ A » A b —/L L THW/, metap=~ > K ClLFisher® 75K D fgHT
TETH D,

Table 3-2-3 fEMTICHW/=TFT — %t~ . STATATIZIMDI & PDID2DIZ X4y L 7=,

ID |No |Year |Author Pvalue MDIL/PDI imonth |etc

1| 5| 2007 Jedrychowski W | 0.010 MDI 12

2| 5| 2007 |ledrychowski W | 0.420 |MDI 24

3| 5| 2007 |Jedrychowski W 0.370 |MDI 36

4| 5| 2007 |Jedrychowski W 0.040 |PDI 12

5| 5| 2007 |Jedrychowski W | 0.200 |PDI 24

6| 5| 2007 |Jedrychowski W 0.370 |PDI 36

7| 7| 2008 |Davidson PW 0.340 |MDI 9

8| 7| 2008 Davidson PW 0.390 |PDI 9

9| 7| 2008 Davidson PW 0.350 |MDI 30

10| 7| 2008 |Davidson PW 0.040 |PDI 30

11| 8| 2008 Ledeman SA 0.600 |MDI 12

12| 8| 2008 Ledeman GA 0.072 |MDI 24

13| 8| 2008 |Ledaman SA 0.236 |MDL 36

14| 8| 2008 Ledeman SA 0.358 |PDI 12

15| 8| 2008 Ledeman SA 0.101 |PDI 24

16| 8| 2008 Ledaman SA 0.010 |PDI 36

17| 9| 2008 |Strain J] 0.350 |PDI 9

18| 9| 2008 |Suain 1] 0.050 |PDI 30

19| 18| 2015 |Marques RC 0.336 |MDI 6|gris
20| 18] 2015 |Marques RC 0.076 |MDI 6|boys
21| 18| 2015 |Marques RC 0.091 |PDI 6|gris
22| 18] 2015 |Marques RC 0.761 |PDI 6|boys
23| 18] 2015 |Marques RC 0.714 |[MDI 24|girls
24| 18] 2015 |Marques RC 0.045 [MDI 24|boys
25| 18] 2015 |Marques RC 0.974 |PDI 24|girls
26| 18| 2015 |Marques RC 0.207 |PDI 24|boys
27| 19| 2015 |Srain 1] 0.310 |MDI 20
28| 19| 2015 |Suain 1] 0.680 |PDI 20
29| 25| 2017 |Tatsuta N 0.003 |PDI 18|boys
30| 25| 2017 |Tatsuta N 0.538 |PDI 18|grls
31| 25| 2017 |Tasuta N 0.009 |PDI 18
32| 27| 2018 Km Y 0.865 |MDL 6|no adj
33| 27| 2018 Km Y 0.672 |MDL 12|no adj
34| 27| 2018 |Kimm Y 0.984 |MDI 24|no adj
35| 27| 2018 |Kimm Y 0.299 |MDI 36|no adj
36| 27| 2018 Km Y 0.679 |PDI 6|no adj
37| 27| 2018 |Kimm Y 0.527 |PDI 12 |no adj
38| 27| 2018 |Kimm Y 0.330 |PDI 24|no adj
39| 27| 2018 Km Y 0.780 |PDI 36|no adj

MDI3 & O'PDID pfE D %6 % F U E A FEM LT 24T > 7= & 2 5, MDITIE, p=0.051
(n=18) . PDITIIp=0.022 (n=21) E7e-o7= (FERHTEEOT > 70T, F—XERWICHE
BOMWRHHH4LH . XIS & LAV . T72b b, PDITIEA R A BhE
DLW THIENHEKEZN, MDUCEB W CITA B KUES% CTHIM+ 2 & A & 72 Bk
DD EITWVRRVWERE ST,

BB, AEOTFT—Z %y MTBWT, M L7EFE SR EMAIAAL TSR, ak—
FFZENDHMESISNTVWDIREEZHNTWD Z 0, akr— MMEZEIZ L » TER% R
DREE EHBICEEBIORENRITORLTEY, HI5FEMICBVTIEAEREENZD S
NHZEPHESNTVD LD, BHIOFHTOMIT TIXZD LD RERIA LR
WELHD, ZOLORAEEINTEHERILTLLMILELD LTV RNEERS D,
EHIIT, pEDHEAITBWTIZ, AXTFT VU ATHRIESNDMZEDREM - WHEMH, =
LTRABARA T RAZOWNWT, HEMICHRIETD2ZENAAETHY, < ETHEEEME
ERODICEEDEVOIRARD D, ULEXV, AT NVKBOREYBRBEOEEL A X T
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TV TREVWIEENRFETUE 2 — 2R AR R, PDIE WD FEE TIEA FLKED
FEMEAZKXD THRTDHIZIENTEL, Z7EL, BRSO REZKRE LI Ebp
ETOHAETHY ., TOMFTKROMBRICONVWTIZ+FOREENLETHLEEZLN
oo 5%, T—HFAHBICHTZ-oTOERIBHNDBMLETHD LI,

3:3) OO A~ R
AIAEE OFAE T, KEBBETEEMEIRERFOBEEENRB S INTZ, T OO AREETIT
IR OFREATEIm LA D EBIZHONTH, RRELZ IS THREE E L7,

(MiEAEE - )

DR BN R RO RIE & B L S5 M ISR 23 KRR ICBEE 9~ 25 DV,
LRIV OEFRY—X A T A THE 72, §[E ClxKorean National Environmental
Health Survey (KoNHES, cyclel, 2009-20114; cycle 2, 2012-20144, cycle3, 2015-20174) T 1.
WP IR % D TR B A2 E LB AR MRF STV D23, Sohn b Fcycle 30D 197%
Lot 53228 N (A Y (95%[E X ) (Ziff KT 2.71 (2.59-2.85) ng/L. IR
FKERC 0.35 (0.33-0.38) pg/L) 22T, 4, PRI, ZEE,. BMI, BJE, 7 Lra—u
B A2 REERNE L EEFRST CIEm P RKES R L AT —/L LDLa L AT 12—
JZKFLTIE, HDLa L AT v — L iZxt L TADOHFEZRBAELXR O 7=, Leeb*idcycle2
D195k LA B DX 56,454 NIZ-DOW T, FlmPdmk, PRI, B OB, AT R
ERIEORZBEEREZRE LI LER Y AT 4 v 7 BURSHT T, LDL2 L A7 17— /1>130
mg/dL, =2 L 27 87— 1>200 mg/dL ¥ 72 (X TG>150 mg/dL T /& #& X 4172 i g M JE (2 ifn iR
KERD A~ X (95%FHE X M) 131.104(1.012, 1.206)DBE#E A b/ 2 & Z8E LT,
[EWFZE CIL B CTALT> 49, AST= 34F721% GGT=73, LM TALT>49, AST=34F 7-1%
GGT= 38 TCEHRINTZIFMHAERF Ioxt L CliHRAKEBIZA v Xt (95%1E 185 X fi)
1.345(1.206, 1.500)D B3# 23 7k & 7=,

KIE O E R R - 5% 42 H 7= 5 National Health and Nutrition Examination Survey
(NHANES) D 2009-20124E %t 524 0-805% (2 D\ T, fFEfin, M, oS RFIREZHE L /-2 E
nYAT 4w ZERSHTT®, ERa L AT e — VIiE (= 200 mg/dL) (2. MfiEKED
= oHf, S THDLZENAERBELZA L, ®mLDL= L AT v —/VifLfE (=100
mg/dL) [ZHALTH D Z EICAERBEENREO LA, ETGIMAE (= 150 mg/dL) (21
AERBEENE O bR oTo, wWEOERMEE - K%EMAIC S 72 5 Korea National
Health and Nutrition Examination Survey (KNHANES) C i H 7K $8 25 | &8 = #1722010-2013,
20164E DX R EH D H LEFIZ10-195% CEYW14.45) ([C oW THRFIE N, FEifn, HEIA,
Bl xvx—, BITREHE., 70— vEBIvE, BEWERELHE L8 T, mhsk
OAGNMNTHE LN ERDIZERaL AT a—)L, LDLa L AT a— LN EFHT 3
HARARDO I, ZER VAT 4y 7HFET LV THHRR I N,

(i £ 22 1k)

KIENAHNES 2007-20161Z 33 T8-175% TIfLJ£ & BgEE 14 )8 (Pb, Cd, Hg if i, JR F1 2
FE) IR D72 0EFT076 N (FFEB12.0£2.9, B 151%., %7 FY%) (W AfEZE) i
1 /K §R 0.44(0.23-0.70)ug/L . 1L H1 A F /L 7K 68 0.24(0.08-0.31)ug/L . JR H /K §R 0.24(0.09-
0.47)ug/L) A %G L LT, HWn, PERl, AFE, BMI, NHANESFR&H (SHIo Eauds) |

A~ b7 Uy b R F = (X ZERE) | R ERE SRR EREE, L

o
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UL, TRV TA BV TALAOEHEBRNEZFHEL CHRFLEZEZ A, MHRAKEN
3 2 &M EZE b (95%EHEX M) N axtRHE T-0.66 (-1.27--0.05) F 1 T-1.05

(-1.94--0.16) | MLH A FOLKEBBEINT 5 &R M +E21b (95%E X)) 2%t %
H T-0.66 (-1.33--0.03) B+ T-1.05 (-1.96--0.18) L 72 2N D 57240, MEICH
WT, BEEDIIEFMRELEHBDORGERTAOHERRBD LN EZE T T2 HY
Baidhnetilx HRHFEOBBEL XLV HELS FELTINETHERRED 5N TIX
WRWR A=A LDBEBLETHA D E LTS,

BEABARTE T CICER T~ VT AEEMIUEMZMECHEE D Z Eidhne S
D3, BT A 1088 T2008~20114-12 38 Z 72 DAL/ MIREC Study & K IFh 2 4R 2% @
2R — MFZETISITAIC DWW T, KEEBT </ H A0 FEEEE., #@E—FEREB X OUTEIE
HMEBWORMEMIZAKBT v VT LRELITo T EZEME TR L, ZEORHAET
PR KSR 2 & U, AESR & L (RS20 DL I UHE B i+ = 140 mmHg and/or £ 3& H]
ME= 90 mmHg., XHHDI8WNMNiLY) & ORENME Sz, KLY ~ LT LD
(0, 1~4, >5) [ZXVIEIRMPB LOBEM oM P KBIZEZNRNL TN DD, Filil,
BMI, FFQIZ & 2 AEE %2 3 5 & iR & i B R E \IZBE AR S o 7=,
BEHR R O I EE N IZ KR T <~ v A ECBIEIEER O ST, Flin, BMI, 2, HERICA
ANFE, B, REHMN, =2 —b —8I., ZRIEE, REZRE L CT7 ~ AT LARER
INHEHAIIME 20 O TENRO bz, ZOBHROMBPITIEELNLITEZ BN TV
A

(MR ANELS D B f§ 05 A)

NHANES 2003-20165%F 53 T205& LA E DT — & O 58 L7229,413 X (4 549.4 £ 18, 15% .
TPES1.6%) X E LT, MK, MHEEIKE, A FAKE (ZnE1.6224, 03104,
1.3+£2.4 pg/L) & EMEBRAFEUANADOEEN A (NMSC) & ORENMEF S, FER
Ao DFEIE TR RBICRE T 2R TEAIE 2T EECHET2EMENSMOLLDONAE
TIXEMEREE SN ERHDETL?2) <lTWn> TEFoksk2) <kE (EHEE
BIELSN) >0, RREERITFAAR OFln, MER, AFE, BMI, MUEEE IXACKREL, )
BHOKEGWE (8% BRI O F %S E TITIRERIBL EAhicuvwd2y) | FE#HBHBHE O
KW (8% A LA O FRI9RE D & P44 S £ CLZ2BERIBL EAMIc Wb 2y) | e b fhE
TKMBIBEOFREEO AR E Uz, BAKERE UGN CTHEI LI/ EE (£0.47 pg/L) (2%t
T HEKHE (>1.74 pg/L) ONMSCZEZ AT 54 v Xt (95%(EHEX M) 1X£1.79 (1.19-2.71),
AF VKB OE/NEE (2021 g/L) ITXT 2K KEE (>1.44 pg/L) DA v X Hid1.74
(1.13-2.70) E HAERFBIEY A7 RNRD L, BEKETCET B L EREBRRITRO N
Ry Tm, IR K ER O R E NS B AR N CNMSCHIE SR 28 1T 2 222KV oo T, NMSC
FIEIZAANOHBETHA 9 LWV I RIEPIMZ B TVED),

(i I B3 208 Au)

HEIE T, 20104E 70> 520134 |2 #% [E|National Cancer Center®D2& o 7 —|ZHE D b= G E
503 A B 933 N & %P HR1,846 N & kF 41T U 7 JiE (5] kF FRAFF 42 C . FFQIZ & 0 H#E & S 4172 K ER
BHCE & RIEOBEN R SN, BMIL, FH—EHEORBER S A BE, PR, A
I, MEMRIRRE, EE), T VERERFELZSZEa AT oy ZERSHIICE D,
B CIT AN EKEBEREE (=50 g/day) TRBEREHEEZISH LRI KS (=
12.93 pg/day) 123 D RKIXK4 (=14.41 pg/day) O F v X (95%(S X)) 134 15 A3
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A E BN A TEIEINI2T (2.08-5.14), 3.32 (2.12-5.20) T, AN EEEEREE (550 g/day)
THRAEBEER RSN L, L TIRANMEKEBERFEDO 2 TR/IXS (£13.05
ug/day) ZHT D KK (=14.65 pg/day) OFEBBA L EEBESAOBEENRFETHY
PARRRTZ IS0 2 L ARAI TR AR T 2B AR CIE R holz, EHLIX
FOREAREMTHRIERMN & ARKELZEZE LA — MIEERBLTWVD,

(9 29)

KNHANES 2008-2013%t %% @ 5 H 195 UL E TR L CuvZe W& 11,154 A (£01%:5,920
AN) ZxBE LT, 5OWOZWEL M AE L~ L OBENRH S, Eih,
B, Sl xrX—m, B BGE, HENA SEREZHELLLZE AT v
JBRGHT AT o7 & T ABEMENR O biv, M AKE TS5 E Lk /AEE (1.5610.01
ng/L) 1Zxf L Tl RBE (7.5720.11 pg/L) O A v Xt (95%(5HEH X M) £32.05 (1.20-3.48) T
bole, MEBREZ 30EITET 2 LEERE (0.00-3.03[7 ) O THENGED L
oo IR KER BN IC K T D B RBED A > X (95%(5 X [#) 134.00 (1.51-10.6)I272 -
7=

(¥ x7 47 AEM)

TIHEMAE A — FFRT2014~2015FI2HE D O N2 HHHBEDNA~ A 7 27 LA T —
ZZ, WoVER . WARRE A G KRR EICKBMEO 2067 A R400)I2D0
T, BoFl, HAERKE (E23EREL) | WA LEFSelRE, My 17 (WK
el BRE) 2R L CCRET L7, Y IS K SRR IR R LR O CpG A F L b O FR JE
EREENRBO N B, BT, ATFACENM EOAHNRKEE EOREENRH Y | £
I XYe 4 K | dhaloacid dehalogenase-like hydrolase domain-containing protein 1 (HDHD1) i&
¥ DA > kv » Tzinc finger protein (CCCTC-binding factor) & #L Tod - 72,
HDHD1 E Dl O AL TRBEEHETATF LI TV A MIBEFHNHICH -T2,
BROTEY 227 v 7 AEREBICKBEPESGT2EE2 6T,

ZO%, A V= VNEFEEME (NC2) TH, TV =XT 4 v 7 2RI R2ICEE
L. WHRphfE#E K+ (BDNF) . Z V¥ 2 Vg% KAV 7 2= FNR2B (GRIN2B) .
JoaanFaf RZRE (NR3CL) & =2— K3 54885 EEE FI2B T 5 AR A
F IV KERIETE E DNA A FULICBET 2 A R AE ST 547, FR 1T 7m0 /R 406 A
ThHY ., ERFTORREBEZKELZRE L., NEOWERK) B 5 TZDNARE D A F L1k
WZoNT A B Y= VALK THIEZERL TWD, TORER, A FLIKBIRE L
CpG A F Ak & OMICEE ML B S 41, A 120 CpGEZ 2> 5 1-2 D GRIN2BCpG & 2D
DNR3CICPGIZEWT, A FIKBBJEN EWVITE, FCpGEAL D A F AbN EFH LI Z
ERMER I N T WD, il 21X, NR3C1 CpG3ix., A FI/LKER L /L3 1 ppmi 2 5 T & 12
0.03fFH# M L 7= (B=0.030, 95%CI 0.001-0.059; p=0.047) ., Z DO &b, ABRENL
T ATFNKBIZE DR WEEIC LD, MR EICE D 2 5 E O CpGEAL TDNA X F /L
ERFEHFT L L E2BRLTND,

O 2R T 47 AMERIZOWT, AFIVKBORERFEICEK LR IRC/NECTHE
REINLIHBIBITLIRFAN=AL0EMELTHEHINTWVWDS, BIWERTITH
LM, iR~ v A (C57BL/6), #T#R12~14H H 2> 5 3mg/kgdMeHgfk N #5) 12XV 19H
EIZHMAZINE L, DNAAXAF LB L UDNAAF L F T v 27 =7 —F1 (DNMTI1)
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VAL OMARE SN THD®, afm—FREORKREZEEL, TP =T 17 2{E
MIZHOWNWTE bR ERMANBEF SN D,

(F4E)

NHANES 2013-2016 *t 53 D185k LL F45H LA T O LT, 7 — % Ofii> T\ 51,796 A
WZoWT, T—FUEFIRLEY> ELTWTHRBLTWARW] 2 NETwvw, ¢&zxbpZ L
i R AR ER & o BRI A R E L7z, JEME D 2R W A BRAN LARHT L 7249, A& 22 RN A |
NFE, R, AR, SERE, B8, 1m2L Eo i pE, PUFA, BMI, M= =
v, M 4)E (Pb, Cd, Se Mn) ERHWENRZER AT v 7 [EFGH CTIEAKER E R0
BLENFRD Do e, BMiRIcd & OX M /KEIRS5.278 ng/LE B 2 5 & KRN
B4 5 &4 v X (95%15 FE X [81)732.65 (1.01-6.98) & 72 5 B NRD b i,

(LI A)

MIREC study CliZ 5 F & D 1048 T2008~201 14E (Z MMk L 7= REBL 2 £ . EIE6~ 131
B R OB32~340 D iR & A M TR A2 RE Lz, ARG E CRE e KYERE - 1
PR B T2 W RENL &2 b G AR 60y A DR EM A # 3 2 72 57259, TAC (Teller acuity card)
BICE D NIBE (n=429) OESICIE, Bofmd ke (0.24-32.45 nmol/L) & Jiff #y i 7k
$R (0.28-44.0 nmol/L) % E%Lﬂ;ﬁﬁﬁ BoFEE, BoMAE, EIRP oM IEiEHf o
il., WoERBEFHEE R, Romilz#HlELTh, SHIERATELV U RELZEBMNL
THAEBEETRD %mr‘mxoto RREFHEIBNA (VEP) % F 7= kR AR 035 51 B il
HERE (n=63) Tix, AT ELVBELETOTRTORNTE2RHET L LMPKIETEH
BEMm KB CTCHLAERZAOHENR O N, 7L, BT L UV RBELEEKO KREME
D7z M KR & AT K R 2 IV E N O AT I W b AV 7o /R E EE33, 28 N L EMNIT R
STWDHD, LVHBEOKRE R CTHRANLELE X LI,

Table 3-3-1 Main effect models reporting covariate-adjusted associations between methylmercury
(MeHg) exposure and antinuclear antibodies (ANA) and immunogloblins (Ig) and
inflammatory markers with and without adjustment for long chain polyunsaturated fatty
acids (LCPUFA).

(TREFREE & v i L7 =8 o R 2 m9)
MatHg Y19Hg
ANA combined’ Unadjusted 0.010 (—-0.031, 0.051) p = 0.637
ANA © FiEHE Adjusted for n-3 LCPUFA, n-6 LCPUFA 0.017 (-0.028, 0.062) p = 0.472 0.036 ( 0.001, 0.073) p = 0.051
Adjusted for n-3:n-6 LCPUFA 0.019 (—0.025, 0.064) p = 0.395 0.036 (0.001, 0.073) p = 0.049
IgM Unadjusted 0.003 (—0.006, 0.012) p = 0.459
Adjusted for n-3 LCPUFA, n-6 LCPUFA 0.002 (—0.008, 0.011) p = 0.714 —0.009 (-0.016, -0.002) p = 0.016
Adjusted for n-3:n-6 LCPUFA 0.003 (—0.007, 0.012) p = 0.557 —0.009 (-0.016, -0.001) p = 0.018
IL-10 Unadjusted 0.011 (—0.006, 0.028) p = 0.200
Adjusted for n-3 LCPUFA, n-6 LCPUFA 0.001 (—0.018, 0.019) p = 0.937 0.016 (0.002, 0.030) p = 0.027
Adjusted for n-3:n-6 LCPUFA 0.006 (—0.012, 0.025) p = 0.514 0.016 ( 0.002, 0.031) p = 0.028
CRP Unadjusted —0.009 (—0.038, 0.021) p = 0.564

TNH-c: IL10 ratio

Adjusted for n-3 LCPUFA, n-6 LCPUFA
Adjusted for n-3:n-6 LCPUFA
Unadjusted

Adjusted for n-3 LCPUFA, n-6 LCPUFA
Adjusted for n-3:n-6 LCPUFA

—0.014 (—0.044, 0.017) p = 0.377
—0.010 (—0.040, 0.020) p = 0.517
—0.011 (—0.024, 0.002) p = 0.091
—0.006 (—0.020, 0.009) p = 0.436
—0.009 (—0.023, 0.005) p = 0.223

0.031 (0.007, 0.054) p = 0.011
0.031 (0.007, 0.054) p = 0.011

—0.016 (-0.027, -0.005) p = 0.005
—0.016 (-0.027, -0.005) p = 0.005

Data presented as odds ration (95% confidence interval) p value. All values are log transformed.
MatHg, prenatal methylmercury exposure; Y19Hg, year 19 concurrent MeHg exposure.

Unadjusted: controlled for sex of child, maternal SES, maternal age and MatHg.

Adjusted for n-3 LCPUFA, n-6 LCPUFA: controlled for sex of child, waist circumference (WC), MatHg and Y19Hg
Adjusted for n-6:n-3 LCPUFA: controlled for sex of child, WC, MatHg and Y19Hg.

ANA; antinuclear antibody, dsDNA; double stranded DNA, RNP A; ribonuclear protein A, Ig; immuoglubulin, IL; interleukin, CRP; C reactive protein, INF-y; interferon
gamma, TNF-a; tumour necrosis factor alpha.
TANA combined: within or above reference range for any of the 13 measured ANA.
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(FLEF & B 5)

7~ v O Tapajos) | TRIBAER D10 N Bt (44.8£14.35% ., BEAKE P UAE (V055171 2)
20 (19-30) pg/g) & Serra Peladadli Ll TERHE T 534 N B ME (46.2£8.65% . FEKE P RAE
(M frfm7) 1 (0.7-1.7) pg/g) OMREEREZ B L7, G IheERSEE DX S
PR L 0 g <, SR @E L v L)oo, JIER &L 1L 55 83 O Farnsworth-Munsell
100 hue AR A AL, B ICET41 AITHE L TH > Tz,

(B R E)
?4/Iw%%%4y:$—b@wﬁﬁﬁf\%%wﬁﬁﬁ;@ﬁ%%ﬁﬁ%ﬁ%%
2 (LCPUFA) fEHu L, MRS AE (BB IORIE~Y—T—) & OME % T L
TemEN D 53D, BRI A F KRR & OBEM T <, RARRE & OBEEN IR X
NTEBY, RATORELMINEIND (Table 3-3-1) . 195% (n=497) NHLTHY, F
ke (Y19Hg) . LCPUFA A T — X A 13O HIEEHIE (ANA) N3 b, gz 7
27 Yy (IgG, IgA, 1gM) B X ORKIE~—F— (IL-1, IL -2, IL-6, IL-10, CRP, IFN-
y. TNF-a) ##E, Y19Hg (°F#)10.23+6.02ppm, min-max:0.42-52.08) 7% 1ppmiE i3 % &
2. n6 : n3 LCPUFALL Z T 25 LB AANAL v X034% 81 L 7=, IgMiZ. n-3% O'n-6
LCPUFAFH ¥ £ 5 /L, X On-6 : n-3 LCPUFALL TIEBIFHHE £ 5 /LT, YI9HgL & D
NEE SN, TDIED, LCPUFAR T — X A%, B Y R )27 & (RNP) A,
IL-6, IL-10, CRP, IFN-y, TNF-a7¢ &, #x 2BEERN RSN, BREMORHE O 2 F
JVKERIEEE L~V L O BEME T o7z, DL E D B oAEBEUCE 5> PUFAE IO
FIalx, A FAVKBBFEOFENEZ ERID EELZL TWVD, ZOMIF T, RERKO 2
%wkﬁﬂﬂa%agé: HOMERBOBEMENRBISNZZ NG, BfEICBIT 5 HORE
REBORIE L OBBREZHBT 5720, GlE TOT7 40 —7 v PULELERZRINT
W5,

(A N A ~DFEE)

AR FEEM T K DG Y DN RA 7 I 72 - TV 5 IS A H ML (Guiyw) & xfFHLX
Th 5 RAEIL (Haojian) T3-7TiDZHZHT3ANET4NTPb, Cd, /KER, Asifi g &
I ek, BER, U o oRER#K. IL-18, IL-6, TNF-a, IL-1 RA, IL-4, IL-10, IL-13 & @ B3 23 ki
SENEP, ZEIIGHN TIZMF KB TINEI LkEETH D Z & L REOEFEREMRN
102252 & LICBHEENRD bV, Fln, MEH, BMI, BN OEREE TOREBE. 4+
FLER, WO, ZoMK, EENE AR IEW G Y 5 50 m%‘énfu\érb>
FEEBEEFICELDNL T DN EMREL LIZEBROH CKRIBIZHTEREE EOFE
BEE NGRS H v, Fn, MERI, BMIZ R L 7= EBF 0 B TARERIXIL-1 RA (A /51—
DA X UNZHEET T=AN) CAORERBENEO L, ZOBEEITER» OEEE
TOMM, F3ER, WHORRE, FENOBE, WEOEEHM., BFaoFHRVE
B, JRAEHIX, HOMK, E/ENE s BEIEWE Y 5 50mBEn T\ 5, Rt
NEFHEHRBEERICED TV A, EFEIMEENICHELDRLTVWDINEMA D EHE L,
ERET AR EY TH ST ORBENEDILS 2, KEREEE L 1L-1 RAIG & OB#EIC >
WTBETIEENOD EEDbRD,
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OV IR D SEBR)

20167 520204 £ THE O @ R Jobd & EBE CHIRE & 2 W S L7z BI85 A (0-6 7% .
37T N) & R GATIER & i KSR O BIE A E S 723, MK $R1%4.15 £ 0.37 pg/L
T, BRHBALL T 64 XK EH VD RET N BRI Lz, ZOREE. BCGHI K O FIG
b % & To IR OIE IR O A 2 TRKERICEITRD SRR - 728, Ak >0.5 pg/LD
FIEBCG HifE, RN DR o7- (p=0.045) . 7=, M Y 7 AREE L @ F KR
EICADOHBENRED b (r=-0.318, p=0.007) 23, FHHEEHIC— AKETHETEFT Y ¥
LAMIEZBZLTWVWLIERGENT W, TMHEMEMELr~y F I 3Rk
R(4.42 £ 117 pg/L)F I L2 & X DAMNTIEBR L 2T A o Th Y, g - BEO MR
WZBWTHER () 1ZBE I TV n,

3-4y VRAZ cala=kF—varillbsrHE

KERIZ XD EEHESCIREY A7 ICHET AL, AL —RAeSICEms 2T hiE
o7V, BT HRAMNBEITEEMERICLE R RBROBERIL L 25 K, KEDOEH
b dlod, ARBEOHEMEDL DEEEKOB AL E D, M ERBRESEICOWV
TR ERSCHIBIFERICHEAT LI Z Nk bnd, KEFEHEDOY X7 « 23 2
=r—varyOREICSE LR IBEIE. M AR, BER#EE, FHmECONTLE
2—FTWV, HLVWHRLEEZL O RMERNTT 5,

Table 3-4-1 Estimated dietary intake of Hg, as well as the maximum possible consumption of
fish per week (MPCF), the life time average daily dose (LADD) and the target
hazard quotient (THQ) for intake of Hg through the consumption of reared Atlantic
bluefin tuna from the Mediterranean Sea, per size and rearing period.

Hg Mean concentration (mg/kg, w.w.) EDI (ug/70 kg bw/d) EWI (pg/70 kg bw/w) MPCF (kg/70 kg bw/w) LADD (ug/kg/d) THQ

All 0.86 0.66 4.64 0.41 0.66 6.600
Medium 0.78 0.60 4.20 0.45 0.60 6.000
Large 0.90 0.69 4.86 0.39 0.69 6.900
Reared 6 months 0.95 0.73 5.13 0.37 0.73 7.300
Reared 18 months 0.74 0.57 4.00 0.47 0.57 5.700

Medium, FL < 200 em; Large, FL = 200 cm; EDI, estimated daily intake; EWI, estimated weekly intake.

KEBOROBEUCHES BEEY A7 27+ 52 L2 HE LT, Milatoub I~ 7 =
DKBREAZ ST HLLEHICF T Yy DORAOKBEREZHEG Lz, 2010~20114F
WA XV T LEHRAEOA A =T W CHiEINTi28ED 7 u~v 7 azikE (140~300
mZ 10ecmEANL TISXK4y) & Al G 7y — Y Toh HB X8 H#EHH) TEFB30X7ITh
ML, TN ZnofaofAdEzsXysl ticy =L, "EVFA P —TH LY
7V (n=30) HOKERIEE ZKFC LR TWIEE (HGAAS) ISk oabrLic, %
DOFEFR., ~ 27 0 OKPIEEOFIIL0.49~1.604 mg/kgii ERETH Y . KE - HiwO W 72
AEZREOHBEBABRMNRONT, F2, BHHBHNRS 2 51FTEKRERETERLS 2258
MRRO SN, KINEESBEOANEOKBREKFREEZBZ-V 7 LOEE
1340% Th o 7o, EHEREMEEXKRE (FAO) OF — X1tk XU vy NOFMMANE
EREIL20kg/ A TH Y . KEEPAOF EX L 0 AE VY KBER & #F L., RKME
BERELOLTHLIZY—F v b« AP — FEHEME (THQ) %k, K& - HIHMIMH
DEYNELDT R CO~ T oY 7V —ABETTHQIXZ 1 22TV, o7
BEZ L OKEBIRE L BRI REREBIRE» OHEEIA21To72 L 25 (Table 3-4-1) | AL B
Ehb~7 00k KEBEREIIRA TIT400gRELHEEINT-, KEBEELZHS T
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el MESLCHBP/NS S BHHBARENW 7 o 0BAHR T2 08, JRAZIK
BWIZORN DD TRV EERZREINTWVD,

KRIAHE FHF TR X D AKBIBERFEOMRAE & LT, Wellsn 391X, NHANES 2011-20120D
MW EDO T — X 2 W, KEFOBROBERIR L2052 B 5O SN 24T > 7=, NHANES
%ot B C AR T A R L o K ER IR E S S 72200 L EO AN (B A= 7 RERL)
Db, ANEZBEENICERL TWDH5427 A & BIEAICER L TWRWI1770 N & BF 58
WHHL Lz, HiFly AMOAFEERICOVWT24RMEBEVWELIEICEVEEL TS H U,
XERFE O WAE L U722135 0 (BB EGHE2135 A0, FEBEEES21IA) IOV TRH
IR ERIR FE & A3 AT U 7o il HP R K BR 0D 2% (o] 22 24 R B I A BB HUEE C0.89 png/L(95 % {5 X
fil ; 0.78-1.02), FEFEEHE TIL0.31 pg/L(95%EHMXM ; 0.28-0.34)TH v | 1ML A F /L KR
R TKERIEEE B FRRICHEBBRBED BN K- 7=, Flin, MR, FHE. A CTHELZ
HRFET /LT, M. U0, Kk, BE EE, CHOBRDB M LR AKED
EAICEHELTWD Z ERRENTz, MM FIFEIEE I, MK SREE DR 2]
(Mixed rice dish) . 938, WME OB E AREICHE L T\, FEIRFECOMmHf £ F
NWKBIREOEEIZT A4 b Fiz, RPKERE O G EIZIRE 2K 08 U & L B
LCWe, ANEOEBRDBKBBEBERNERLZEEWHLNTHDLN, ANHEHEZEEW
WCERBRWETEH, VA, A, B, HEPKBOBRBIRIZCRVEDLIZLERDbNro
7=,

It RO RBEICET 52 AN REBEDICEENIRERIMEOREICELE > THE
HCTHDHN, IBYEMEOKBERLHEEOBONAFLAKELEREL TWDLZD, EYMDE
AR ORI EICELELZ RITT Z ENEFERBEINTWD, NMTEICHEEYD OE
WMz L TAFAKBPICFEEIND D, BELV-VITERBEEYD OFEHIC L > THKRAIZ
72D, Nessab DX, IRMF O/ VD = — Nl % %5007 o % MME iR B (RCT)
ATV, REESZ FROMBIBE L X LVOEHKEETAFRAELEDLDE CEREZHE L.,
TNOPD OKMIFTREN EEZRAKBREICKMINDNEF T, HFHHIL2016~
20174F ORCT Mammy’s Food| WF7EIZ 8 Gk S 7241374 CTdH 5 (Mammy’s Food!d 4T
moa v FREREOR EZHRLTHODONTZHETH D) . HFREZ1EMIZ400gD ¥
TOUY HEERIENAR (684) &, v br—AH (ARL - @BFORFEE
B L7=E654) ICEIMEBIZEN Y AT, EIR20~361H O 1638 12 I AR & & fkfke L 1T
o7, KEBBIMET, AVERHEEREZE AN EOR SR (/ VY = —BEETFTRFTO
F= B NXR—=2) BHNTHZ L7z, BEIIRCTEIAAET & & THICERE L., BRI 2N
GRS TIEIC L VRE L, Fry X7 0 NRF—FZRER b T-EE2RE .
RIS ABE614 & RTERBE6OA I D W TRENT 21T o 7o, I AW T R 0 B B2 K $R %
FE O H YAl 13 ARET554 (U537 [ O #1PH392 — 805) pg/kg, = b a— LRETIL485
([F134-740) pg/kgThH o722, 2HEMICAHEEITRD N >T7- (p=0.186) ., 7272 L.
RCTRAAEHT O B KRR IE 534 pg/kg RO FITRE L, N— R T A UIRFO KRR E %2
L CTHEKETDE, NABTHERERBEMARD bz, RCTE THRITITNARED8%IZY
72 %64 N KEEPAD BEZ KIS BALD1,000 pg/kgr B2 2L rot—J7, 22 bra—
JURETIT44 731,000 pg/kgz i L7z, MEEE ICHEEYOBRENMER LV b LK
Ehollb bbb, BEAKBEINZIEERELZIZLT., HENICKEEEE
DIEWAEZEIRL CTW5S bz, EPAOZBEZ KOS WL, AJERTE CHEEEN
RN ERBRINDMEELTHRESNTEY, VY = — 0w H400gFEE D X 7 %
BT TH, VAZIEZZNEEELSERLRWES S EEH LITMRMA T T 5,
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REBIROY A7 « aia=r—aryOEFAEZRNT L, a0 7 a8l 8
TIX, VAT K 0 KERERBEVE Y M & 72 > TUW %, Marrugo-Negretea 583, a7
b 5 Mojanatl K12 & 5 11O H T BIRIEICE W T, AOKBRE L EBIEZ o L, KR
DEEFEY 27 BAEFM Lz, *IRFILSIANTH Y, +E 4, IR ATEEFEM Y O &M
%@%@ﬁk@ﬁ#”ﬁﬁo%ET&<®%§MTV6%MM&T@%%W%LW
VIV E292), IMBVEKALKER S HIIEIC K D RAKER & A F L KERIBE 2 oW LT-, WERMAS
T 26 D K $R H I D 1 PF 130.22-0.58 pg/git E&E TH YV . FAO/WHON G E L 7= a9 5 [ 1
%95 EIRIEHEM D02 ng/gli EREAZ B2 T\, FEL0 —H@BEREOHE TIX. 10
FEFE D 5 BRI O TIECFAR G E Lz A F A KBOM A — BB EIE (PTWI; 1.6
ng/kgREH/M) ZEIE T D I LN Do o To, MR AT RE A i ) 2 ME oo HEE — i [ R B R 134
OB TPTWIZE Z TV, ZOMDAKAN TIEPTWID3.2 ng/kgB&EH/HZ W d T
[Blo> T, BN OOEERINEEZET DL, A FNUKBREIIS R ERMEO4ERE
FCHRTELYALLY, HRLTELREDHEFHEM TH- TH, MBRIZ LD A
FNKEBOEEN ) R 7 I ZZNIEEELS RN THAI EEEINTWD, =L, A
FUKBRBEOEBNAHITIERZEZILERS L7720, AOBKREBEREZBIZILET
RLTEVAZ »ala=lr—varOFEZREL, RE LRGN ENAOEBIAE
L h M ERICHI T HBRICAH D Lk~ T 5% (Table 3-4-2),

Table 3-4-2 Didactic strategy for the calculation of small portions of carnivorous fish consumed
by inhabitants of the Mojana region, Colombia. CHD: children 2-15 years old,
WCHA: women of childbearing age 16—49 years old, and RP: rest of population,
men>16 years old and women>49 years old.

RP
Species CHD WCHA Men > 16 years old
2-15 years old 16-49 years old and Women > 49 years
old
m MFW : 88 g MFW : 146 g MFW**:175¢g
. . . EW* : 9 marbles EW*: 15 marbles EW* :17 marbles
C. kraussi (Mojarra amarilla) ® © ®© ® ©® 000000000 00000000
> > »» D [ X X N N N J BEDIDIDIRDD
MFW :131g MFW** : 121 g
S
EW : 13 marbles EW*: 12 marbles
H.malabaricus (Moncholo) (I I 1 X1 XX ¥ ) BOEOE R D
oo 0 0 [ N N
MFW : 131 MFW** : 154 g
P.magdaleniatum (Bagre rayado) EW : 13 marbles EW® 15 marbles
200000 SO ocO0O OSSOSO
e o0 0 (L X K N K J
- MFW :56g MFW : 1059 MFW** : 144 g
. . EW :6 marbles EW* :10 marbles EW* :14 marbles
8. cuspicaudus (Blanauillo)
e ®© o o ® @ ® 0 goocsssee
® ® e o & 00 o e 00
w\_‘{ MFW :57g MFW :83g MFW :175g
"
. EW : 6 marbles EW": 8 marbles EW" :17 marbles
A. pardalis (Doncella) e o Py ® e ®© ® ® 000000 OO®
L ® o ® &0 00000000

Ew: Equivalent weight; ** The equivalent value of half a portion is presented.
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PEMH ANFL « ANRRMEIE TIX, BEEZN L TO NS RLFIEREYE ~DREFEIZONT
EL IR P ICB W T IR LR TH > THEERRERENGIR SN
L7, WMIER Y A7 2D E~DOREALNEE > TWb, Arrebola b3V X H #2151 L D
Bt SPEZIT V., (EFERERZESEICET 2 EREABEMNZORBESCB ., BE
WZDOWTHH Lz, 20165F1H 22 H2017H9HIZ T CTARL > OT )V TINE T &
==X IO THIZIBNT, ANFHEBER R T T A~ Y - ~VRT T &/ ¥— DR A
B E/NEBEMICHTE T 2354 OERGMR(EMI8, FHiEM12, BEMSA)IIH L. &
DL, BNy, AWikEAE. BIREEZR CICET 2 BEEbmENsThoh o, i
NEZGHLTCRER., FERE0ERGMENBEREY OREM & ME - BAEMTH Y
WHEBZHL > TWND EEBIT, BSAFHMANITIHFEESRBE~OBREIZX L, F223 NT&
BHNCKH L TEWVWELERL TWE, ERXAT7x2 /) — LAREORBANICE A LI-DIX14
DHTHSTEN, AN EERD T T AT v 7 FWMBEOBHAZBRAELTEBY ., BEMLIE
BADOIFYEHOBITOEMIC O OWTHBER L T, ERFMENE I I v
FN0, B HFELDZDTHEEBELTCL, BBRENSBET DI &, BRNPERE
LTHIECRWIZ &, HAICFETHAHERNZ N R EREFT N, EVDITFHL
LB E T AE RO AR R EZEE L TVWDLIZ ERNbroT, EEHMFEOSH
TREICHLY BN 2R ET O, SBRARBEOX RO EZHS LT, 20 k)
REWREDO G RERDESLDTEA D R _X5 TS,

KEBEHR 7V — L ORREWRINTHA U7z R amiEfIZ B 2 KECDCHE D, JAMAGE £ T
WA ENT200, 2019 DTH AT D A %3 3 ZKE LM R R E & BBl )& a2 2.
Nk Lic, ZO2lM%, MERESHARTERE, EERFANEBE LI AR LI,
ABEHICE A ZIRENE Uiz, ABEREO I A /K SR B 532,620 pg/L | JR H /K $R I FE 23
110 pg/LE N2V DE LV ThoTmlzdF L— MEENSB I (F : 2015-164H
REBRETOAXF T IRT AU I NOKBIREDIS%HZ A MAEIZIMHF 231.81 pg/L, JRH
0.90 pg/lL) o L —hAlI (YALHT hansig) RENS11H B ook E T
1,114 pg/LToh o1z, FEOFEICLD L, ZOEMEETIAF I aTHRESNTNDHERZ Y
— L& H2E, TEMIChbE> THEICEB> T2t Z & T, 72U =200 %217
9 £12,000ppm b DKV Sz, KEEHAXT L - 7V — AT K D REFERESFEMIX
THE TEMOKE (FEEKER) 23200,000ppmE TEENTZ L O MESATWS, Z0D
J UV —ANHITEHAKRE Y SbIcFEFERI VLA T AKENRE SN, AHEKEEHE
J U =L KDBHUOFFIEFMORE LR olz, BRAICTZ YV —LEFESTFEEOD D
H )~ NOFBEIZHBIERIL e o lo, AR T 5O MBIGER T d 2 AR % fE
FRELSCBOAM~B T HOMICHI L, BHEELH DV, ZOEH TILF L— FAIHERS
BOLBEEENEY, REXENGW, Y 7 V=T MERERIIMOEARZ UV — A
DAV ==V TREEZITI)>EEHIC, KBEAZ V) —LICKHEBENRBREEEICS
WTEMLEERE L7, ZOEAZ Y —L0 A FILKEIRADRR & i & B 13 5 E
ENRNEETHY, CPDHTITRREHKE « VAT IOV TOEBELELZBILLTNWDLEZA
Th b,

4) RH&EA
4-1) B T DA

AFNKBEE LV COBEARIZOWTOXLERE LT, 7 RUTHEHTAREBITFENDA
DEITUZ LDV A7 RICET 2WE . WIEWHALEBY (D - 7V T8H) OR~D
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KEBHMEICET 2, KBORELZ T L FLBEFICHETIRTICONVTLE
— & EE LHRET D,

AN EITE I ) —@E R ETHh Y R aFENEBESE LV 2 8 ORFEICH I 72 ik
SOEBRFE L TENFEEZL S~ FHF T, KEBOERBEERTLHDL, 7 NI THET
KRBT ENDAHKEM (A F KR BEEN WD ERFEEINTNDE, 7T F
T M AR FEFT @O Sulimanee Gree H VX, 7 R U THERE TKEBTF S b 120 (7172)
DEOKBELLVOBEZHEL, 707 FT7OREFICBITIAEBROY 27 5%
EHE L, 22 TWIH U A7 EFKREHEME, IREITKEFEORBEZ LT EL
CEGUDASE S OEREET,

KGF ST MOKBL L OBITFEMES T 7 A~vEHESHE (ICP-MS) Z W
THE SNz, BEMICESE, Ko REAN (W) FTOKEEREL U OEE
(mg/kg-Fi) KOEAH (umol/kg-Fi) | KLU DEN, &L U fEFEERSRE
(HBVs. [health benefit value Se], 0L W K& AT KB O FEHEREI RN+ TH D &5 %
bNTWD) R L, 7ae7 F70ERKEFRENOGHE LD OAER
BICESEx, ~HBOBFIIBVWTHFRATE2ABRORIEEAHE Lz, gL LitHE
BOE, 30 &ML T -8 b Th D, 30k LIS DWW TIT KR IR & g IR I B4 KT
TAREMENRBE I, 7T E DI OV TR ORI E L2 RIX T /I RENBE S
aEEN T,

12FE DA D F A KREIL0.014-1.37 mg/kg-FHRATH -T2, —RBDO=F %A (1.37
mg/kg-fi W) ZER< MO R TOMITEUD LA (0.5 mg/ke-fiN) L FThotz, L
F030.184-1.12 mg/kg-fH A TH YV, HBVselT W TN H0%2 K& < EE -7, £72. Ké1mol
WX 5L Omol b 2 Tlmol L W K&, RTOMMITY AT HHENBVATH
ol b B LTS, 6, AoBEM (EEHEE, ) 2L T, hEMEFA

(pelagic-neritic fish, 4 7 JH, 7 V8, 00 L) | KA (bento-pelagic, JEAE T
HDHDBWENGHEN THEEOREZ R M, ¥4 OMEZRE) | WA (demersal fish)
D3 HEL, SHICAEHT A RXR—RAL0AMELRERBICET LT — 4

(www.fishbase.org, Froese and Pauly, 2019) #F|H L CEPESFTOMEZHE L., £h
WCESWTHIEMBEZMRLTWD, 2FE0, BWEEEZEHOKEBEGENR DR K
Afa, BBADOIHIZZL 25, £, BWEHO BRI EKBEELZ WV, —FT
LA OWTEH—ECBMIZR O b, - T, KEImollZx 4 2 & L > Omol¥k
X, WEEZEATHOEWEENS TMO/A (FI—a v v A UL T8V THEWE
MRz, 2F 0., KEFE~ORZERENALZNY 27 AR E2EEL THAEE
WMT 256, 7 R THERBOMLICEBWN L, WEEFATOHrOEYHESEN T OM%
BATERLZERBVEFRSINA TS,

s 7 FTERREREICLDE., 707 FT7O30EOLELETHO T &b N A% B
THHE, —BRHIV130gk 65gD A BINT A EHEIND, ZOHEME S E DK
WL COREMICESE, ~HEOBFIIBWTHATELIABRORIKZHE LT,
ZORFE., TRV THEB CTERALBEEFLAOLS., —HEMIC4BUN, BKERAOLEE
2ELNTHNIZY A7 B ROBWRABETHA D LHEES N, 2720, BIBHOEA.
2ELLETKIBIZEDBE~DRBRENEGS BRI EHEIND 2O, RO AEMEDOH D
TR, MR ORZER FICHD T ELE BB TIBUNICLETRBWEERINT
W5,
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Lopez-Berenguer 5 2% TEFEWMILE O 5> B AV - 7 2 T IEIT R 72 KR O fift 75 1%
BEFEOOTIEHRWD ] EWIHIRBORIED T, WEICHE SN XER3ITAZ £ LD
Too RECEREN D2 DX, WBEHLEOMY TV EaB L5008 L W LItk b,
P TNDE T, BHELTH 72, b L IRRATEBEWMALEB R TH D, Mo EKE
BEIIfMEE O 2K ELEEHBEL, 7Y hH, YaITr, AUV KAy Xalslv, W
. B MIHXTA VT, 7V THTI0ELL EZ v (R fE[weight/wet weight] 0.33 ppm
vs 3.00 ppm) Z LMo TWD, MNKBAMMEAD L, RIKKETHRHEL . TDOR
N, MR, FREE ki<, ZTONMORY oML, KEFA—LHE (-SH) ~DOFEW»
BAMERHER SN TRBY, OICKMEE CIETFA—VREEGELX X I7ERSE N &
MBEINTND, L, KBICED2HEDZ X, KIMKE D720 THZIEEICR
EIN, F/MEEO RN CHERMMBICIEESND, DFE D, KEBOEHEE HMEIZ
—HLR2VWEAERS DL, MRRRMEICR T2 HEMEMERS kTR, TA e A bXE
Db =a— T D EBENE, KEN S 7253 b BRI 22 4 R E IR 13 E B I
Thbd, BTV TEIFEARERRTEIEINTEY . A FAKENMHREEEHZ
Lo VT A (GSH) OMREEEZILET I Z L (v v AEHMEFER) . 2V U EH)
P DAAH Y MEEEOMBREELZAESTLZZE (B, Ty b, TR, IV T 00H
U ORI FER) . GABAE VAV Z I UEEEEIME O MRS EALET S 2 &
(GHIEEBMTHELEANLVIDPOERLEMEHWEFER) | 7AheHd A he=a—
0y TCANTYLNETNVEI VBOREEHRET S L (B b, Ty b, vURX, IV
7. AU YUY ORMERREEMEAE AR | MRS R NEOKEZRET S
Tl (EEMER) PRI TVWS, b FREBEWMLEIZEICANEARRD Z L
WLV KIBERVIAT, TOKBOBREIIAFAKBNETH D, A F /LK TN
B 238 5 28, MEREKSRIZE D 22\, b N EIETEMILEOMMN 2 F L KR & B KR o
BlazRbe, RyXxa sz 7~ TITEEKEON (X FAKEN100%) XL, AV
e 7V TH8LA%, B R61.2%., T ¥ H245% L FEIC L o TR S (Figd-1-1) , BN O
KR IT A FALKBOSGMED LHEEIN, BBEEHOBRTHLIRBIE, AV -
IV THEBUOHABIIENENER R IMBERBEAR O L EZ TR LTI, KEY
TR NTED X S R 2K DM EEEZFF O, 2o TRILTWY
R, L, ZDOANT 7V TEOS L ITEERETHY, TTICKRFTEHERL
TWVWHAEMEESETE RV, o T, A - ZJ P THOMDO2KBEITMDEY
FVI0EREVDIZEHEELZIT TRV OX) RRELEY TRV b Ly,

| | |
humans (inuit) (N=1; n=9) 0 61.2% |

mustelids (N=2; n=177) | O 19.2%]

O Hg1%
O MeHg%

polar bear (N=1; n=24) 0 100%

pinnipeds (N=3; n=45) | O 24.5% |[

\
|
|
|
|

cetacean (N=5; n=61) O 811% |
| ] | ]
0% 20% 40% 60% 80% 100%

Fig.4-1-1 Comparison between inorganic mercury (Hgi) and methyl mercury (MeHg) fractions (%)in
brain from different marine mammals and other sea related species. N . number of studies;
n . number of individuals.
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KBOEBEEZZ T D0 T EEBFICET LRI E LT, Yangh L, AOP (Adverse
Outcome Pathway ; f - i%\éfﬁfxﬁk BRI F~DEMNORBIETOFER & EAEITE
COAEFERICELIRBEZDN T52L T, RBEBETOERD S LEEREZZHME T
%’fé BEE DR 53 %%%Oﬂﬁ%% DHMIZHND) OMEEFHT 22 L2 L
. KBOEBEE 2T D5 BIR TR INIELEREFLICEEH TN D, HEEM
%\EF%aﬁ%ﬁﬁﬁﬁ@%\ﬁiﬁw\%LT%%%%%E%E%%%@%ﬁﬁ

HOBRKERTHEINENTVDEN, ENVNEENHB LIZS WRIRTH D, RIXOME
FUTO®EY Th 5, ﬁ%%kﬂ%i Db AEAKIRO T RN R < mIEER O B
720 1 A =A%, BIrFHEBEOELE L THIRNOEL/HEEE T v R % s
Y AN /ﬁﬁﬁ?%@@%\éi IBE & 2o "7 HEomb, it EokExz b6 L, M
fafE o g, My 77V OpE, Bl FEEOME. REREOREIZL DT R F—
VALRHET D, BEEMBEL AL TIE, A FLKE (MeHg) 135 mMEL B, HgCLIX10
mMEL EORETENL ITFEIND, SIS N8B I, Atf3, Cebpg. Irf9, CXC,
chemokine LIX, TNF-alpha, TNF-alpha= & f&, IL-2, IL-7. PGE2% % 1K . cytochrom
p450c2172 £ ThH b5, KEMIERF R ZAREDNAZ BT 20 b =T o TW\Wd, &
AN DIL, KEFEE~OEZHELEEAELLIE NOBEBTFZERET LN, YT 5E
fz: - IZMDR1 re2032586, MRP1rs11075290, MRP2rs2273697. GSTT1, % L CTGSTMI1i&1{x
FTToHdH, TNOPEEGT LN TFAD=ALITIAATH D,

4-2) LAl A~ f3 R A NG e B9 5 AL

AMCEEICEEND A a0 XU (EPA) . Ra¥~r 2= (DPA) |
Rat~x+ = (DHA) [En-3ZMi REafEHiEE (n-3PUFA) IZ B S 4L, B MEWN

TITMREBEREEE Y & s TWnD, 2T o DIEBIX., MHIcEENSa-Y /7 L B
BENTERTLZZLENTEXIN, TORIFMWROLATVWS, TOD, B hDOKRNICHE
£9 5n-3PUFADOZ L (X, BFICI2AEREZNLTRVIAENTZLDOTH D,

n-3PUFAIXRIEME 0 KIS OFRET R 1B 0 LDIiEREREZIICLDETHIEIER
ETEBIERIIE Y 27 ZH#H9 %5, £7-. n-3PUFA @ 9 5, HrICDHAIZHRHE k12 2 &
WEFE, HIRE LD O ER2BICOT THEL O E FARMBERNICEHICEET D
ZERmMLENTWD, TOH, BIR ~zL%@%ﬁh@é/fﬁﬁ@%%fié:ﬁ&‘nﬁanc:iswfﬁﬁf
RESNTWD, ZOHICHEHTIHEEOHBHRBLMEFEEREL T, SRIFZ
DUHEMICAR SN X O T T, BEH On-3PUFAEER L + 8 b O E - FEo BEM I
B9 2 Xk &= M LT,

SRR O B On-3PUFAREE IR E F & 6 ORI EICEE L7 28— MIZETIEZ, WD
DOFREMBME SN TS, ZOHERTARENEZXEOF T, BARAKRAAL T
BIFHHAEIAR— MR, HIRERBOLZMEEZRR E LmZE, DL E3HMIZ OV THE T
Lo WTFNHLFELDODMBERZEIIONVWTEFLLTND,

Hamazaki 5%, BARAZHR E L [+ ELOEFEEREICH T > 2EHAE (=2
FUFRA ., JECS) J ICBITF 2100 AT —2 €y NEHWT, EIRFORE O AE
WM&, Z20+&b (E#%er AR OMREELOEFBEFHITWVDL, T2bb,
JECS22 6 D 104,065V 23— Kb b7 —Fty bbb ORI EZENRAEDOHK, 64 H
E1IETENEINSLE97TETT,ISIORTXT 2 Lz, TOME, MIEFTORBOAD
BHEIL., E%6r A ToRBEML, %i@lﬁf@ﬁ%%ﬁﬁ%&?ﬂ%ﬁﬁﬁ%@ﬁéﬁ)7\70)
RN &N U CRE#E# L Cuv/- (Table 4-2-1) , #n-3 PUFASEUE L, 6% H TOMGMES),
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BERE TOMAMESR) & FEMROREILEDO Y 2 7K F ERE L T\, #n-6 PUFATE I
#wIX, 6 HTOaIa=r—2a VBRI OMMIER, 1% TOMKES & HOMES . R
AR DBEIEY) A7 O T LEE# LTz, ®RMIC, BFDOn-6 /mn-3tiE, 1 TORME
R OBEIEY 27 OHME EMHERNH o7, ZHOHDOFENG | HIRF O AOEIN 1
ELORMIEERRED —HOEBICARREEL G ZDRERNHDLZ A RELTE
D, ZOREBIIAND OPUFABEIC X > TH MR SN D /MRS D L fiim L T
W5,

Table 4-2-1 Summary of adjusted ORs for dietary intake of fish and PUFAs for each
development domain!

Assessment at 6 mo (n = 81,697) Assessment at 1 y (n =77,751)
Quintile for fish or PUFA intake Quintile for fish or PUFA intake
P value P value
1 (low) 2 3 4 5 (high) fortrend 1 (low) 2 3 4 5 (high) for trend
Fish?
Communication 1.00 1.02 0.95 0.94 0.93 0.2 1.00 1.05 1.06 0.98 1.00 0.6
Gross motor 1.00 1.13 1.03 0.98 0.96 02 1.00 0.97 1.03 1.04 0.98 0.8
Fine motor 1.00 0.86* 0.90 0.86* 0.90 0.2 1.00 0.95 0.99 0.92 0.90* 0.02
Problem-solving 1.00 0.98 0.90 0.91 0.88* 0.01 1.00 0.98 0.97 0.89* 0.90* 0.005
Personal-social 1.00 0.91 0.98 0.92 1.01 0.8 1.00 0.92 0.91 1.01 0.99 0.6
n-3 PUFAs?
Communication 1.00 0.86 1.03 0.94 0.84* 0.2 1.00 1.00 1.00 0.97 0.93 0.2
Gross motor 1.00 1.16 0.97 1.01 1.03 0.6 1.00 0.95 1.00 0.93 0.93 0.2
Fine motor 1.00 0.91 0.88 0.84* 0.87* 0.02 1.00 0.92 0.92 0.90* 0.86™ 0.003
Problem-solving 1.00 0.91 0.95 0.89* 0.89* 0.053 1.00 0.90* 0.87** 0.88* 0.79**  <0.0001
Personal-social 1.00 0.89 0.97 1.01 1.00 0.6 1.00 0.85* 0.91 0.91 0.96 09
n-6 PUFAs?
Communication 1.00 1.06 0.92 1.04 0.83* 0.04 1.00 1.06 0.97 1.00 1.01 0.8
Gross motor 1.00 1.06 0.98 1.02 0.94 0.4 1.00 0.96 0.93 0.88** 0.91* 0.008
Fine motor 1.00 0.99 0.87* 0.90 0.84* 0.003 1.00 0.95 0.91* 0.95 0.89* 0.04
Problem-solving 1.00 0.96 0.90 0.96 0.90 0.104 1.00 0.88** 0.88* 0.87**  0.84"* 0.001
Personal-social 1.00 0.93 0.83 1.02 0.95 1.0 1.00 0.91 0.89 0.94 0.98 0.9
n-6/n-3 ratios?
Communication 1.00 1.12 1.04 1.07 1.09 0.5 1.00 0.99 1.02 0.95 1.07 0.5
Gross motor 1.00 1.02 1.03 0.96 1.08 0.6 1.00 0.99 1.02 0.87* 1.05 0.9
Fine motor 1.00 0.97 0.99 0.94 1.10 03 1.00 0.98 1.06 0.97 1.09 0.103
Problem-solving 1.00 1.09 1.04 1.02 1.14* 0.12 1.00 0.99 1.05 1.01 1.13* 0.02
Personal-social 1.00 1.06 0.86 0.97 0.98 0.5 1.00 0.99 0.97 0.97 1.00 0.8

'ORs and P values for trend were calculated by multivariable logistic regression analysis adjusted for age, previous deliveries, prepregnancy BMI,
highest maternal educational level, annual household income, marital status, alcohol intake, smoking status, physical activity, employment status, presence of
congenital anomaly, child’s sex, and use of EPA and/or DHA supplementation. *P<0.05, **P<0.01, **P<0.001.

Details of fish are described in Tables 2 and 3, n—3 PUFAs in Supplemental Tables 1 and 2, n—6 PUFAs in Supplemental Tables 3 and 4, and n—6/n-3
PUFAs in Supplemental Tables 5 and 6.

Dietary intake between learning of pregnancy and the second/third trimester.

Julvez 5 %1%, INMA (INfancia y Medio Ambiente) 4 amR— M (A1) 2T,
HERF O R O AN EEBIE LRI OEE I & OB % G L= (Table 4-2-2) ., 1644
DEA_XTOHARBIOHAEZROHNEEREZFM T 272012, EVETHERA
AL, a2 Ea—FX—20FEERry hU—27F7 XK (ANT) LD AHELT
—HERMERNP LR ML E TORICRER OEREFRZE (HRT-SE) #fH L., &1
THbDOERNEFHMI Lz, FEbOEERMZENMEREE (ADHD) OJERIZOWTIE, &
ST — XBHFEERE - 5 (CPRS-R :S) NfEfl&NT-, ZOKE., EIKEY
HoBMANMEEREOH M., FELDANTRR LT —HoED LEELTEBY., fA
B ENE 1A (P RE= 195 g/ill) O E bkt HHESH oA (P Rfi= 854 g/
H) OFEHTIE, ANTRELZ T =504 27 A (IRR) 076 Th-o7, &b
DSERF R TORMNEERRE L, URKOSHERERTORIMREBLREL-ZICBWVWTH,
Fo, BEGAZCIS U CANFHEREZ 0B LM Z21T>oTb, FHKORKERDBIES
Nic, o, BEOANEEREZIEREWM CRELGAICIE., ANTRRLZT7 —H Lo
BlE X8 o 7o, FE LIS A5 iEg (PUFA) RETICBET 2 W< oo —HIE
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%A (SNP) ICLDAEEBIHOVWTHLHEL TS, FDrsl260326 (Z L =% — P
&7 GCKR) BXOTB L UHRDrs2281591 (IEisH R LR B #E2., ELOVL2)
ZANE, RANEEIESANTTY U M7 AMICE W TpfE0. 10RO R EAEMH Z R LT,
fhmm & LCiX, MRS ORBH O LN EERE BHOZ WD RWICEFRR L) BEN
ZEMN, SHILDER ) L ADHDIEIR O L #EICHFH LTz, IR BEE - 5 SNP
DN ZBETHIE, BROANEBEREL TELOMREET U M LAM ORI
PUFAZNBE G5 L CTW A RIEEMEDS RIE S LTz,

Table 4-2-2 Adjusteda associations between seafood consumption and child ANT omission
errors at 8 years (INMA Study, 2003-08): a sensitivity analysis based on maternal
seafood intake during third trimester of pregnancy and child intake and additional
adjustment for child 5-years-old intake, and 1- and 5-year-old general cognition

ANT omission errors as a count variable

N IRR  95% CI N IRR 95%CI N IRR 95% CI N IRR 95% CI
Total seafood Maternal third-trimester Child 5-year-old Maternal first-trimester total Maternal first-trimester total
intake total seafood intake total sea food intake  seafood intake adjusted for child  seafood intake adjusted for 1- and
5-year-old total seafood intake 5-year-old general cognition®
Quintiles® 1 317 1 Referent 281 1 Referent 302 1 Referent 290 1 Referent
2 313 1.03 0.84,1.27 289 0.92 0.74,1.14 305 1.04 0.84,1.29 308 0.98 0.80, 1.20
3 311 0.84 0.68,1.04 307 0.88 0.70,1.10 292 0.76¢ 0.61,0.95 279 0.77¢ 0.62,0.96
4 315 0.83° 0.67,1.03 312 0.92 0.74,1.16 301 0.85 0.68, 1.06 301 0.85 0.68,1.04
5 317 0.88 0.71,1.09 301 1.03 0.82,1.30 290 0.75¢ 0.60, 0.94 278 0.73¢ 0.58,0.91
P for trend 1573 0.102 1490 0.646 1490 0.002 1456 0.002

N, number of subjects with ANT test, total seafood intake and adjustment confounders available. All the association patterns were unchanged when seafood
subtypes were lean, small and large fatty fish (data not shown).

ARegression models adjusted for: gender of the child, age during testing, cohort, energy (Kcal) intake, maternal age, education level and occupation, prepreg-
nancy BMI, parity, country of origin/birth and maternal and child Mediterranean diet score without seafood items at first or third pregnancy trimester or at child
age S years.

PMedian of total seafood intake within quintile (Q), g per week: maternal first trimester, Q1 = 195, Q2 =338, Q3 =461, Q4 = 600, QS5 = 854; maternal third
trimester, Q1 =196, Q2 =337, Q3 =455, Q4 =585, Q5 =829; child 5 years old, Q1 =84, Q2 =162, Q3=213,Q4 =271, Q5=377.

“P-value <0.10.

dP-value <0.05.

“Bayley and McCarthy general cognitive scales. Similarly unchanged findings were observed when the model was additionally adjusted for 5-year-old ADHD-
DSM-IV symptom scores (data not shown).

fHigher scores indicate worse attention performance.

Ogundip %, EIRFEIRFE (GDM) D223, n-6PUFAD L)L ®D L5 n-3PUFA®D L
LD T, & HIZIE, n-6PUFARE O B 2 R+ 2 M ORENB 2 7 7 A V&2 Ffo
TWHZexZRLTWD, T2, EIRFERF (GDM) Tl., BBIAEN ToOMREA
HANT U ADENNAE LT D ATEEESEV,

Table 4-2-3 Regression analuses exploring associations between maternal and infant
characteristics and neurodevelopmental outcome.

8 SE B t p

MDI .

Maternal age . -0.643 0.290 -0.175 -2.220 028

Gestational age 3.364 1.005 0.266 3.348 001

DHA 51.513 17.110 0.271 3.011 003

SFA -3.599 1.604 -0.218 -2.245 027
PDI

Neonatal weight 14.005- 3.534 0357 3963 <.001

FPG -6.873 2737 -0.212 -2.512 013

_MDI: mental developmental index; PDI: psychomotor development index; DHA:
docosahexaenoic acid; SFA: saturated fatty acid; FPG: fasting plasma glucose,
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He 5 (63)IX177 A DGDM D fE R et & | k& L T378 A D it b g o 1E & 72 4 iz 2 Mk
FESSSANDORTXT ORI & a2k — b &% L7 (Table 4-2-3) , ZOWFETIX, BB
M REHICE D S, FEE R OIEERHNICEE L2 BRREE B 2N HE S,
ST, MBI TA 70~ 757 4 —EESIEGC-MS) THOW BN IThbiiz,
B D+ &6 ORI EIC OV TIL, BSID-IOMDIEPDIZ 7 ¥ b AL LTkl %
Tl o7z, XREFIZHXTGDMEETIT, ZERFIMEE 7 v 2 —2 (FPG) & MU 27Utk
F (TG) XA ZEICEE., MDIEPDIO A a7 3 A EICIKME CTH 72, MDID Z 27 L%
EHRBME Rath~x4 = (DHA) NIEOMEZ . REEOER & gfmislie (SFA)
NADOEEAZRLTWE, &5, PDIOZ a7 L X, FPGRADOME 2, HAKENIE
ORE Z R LTz, BIET 5 L, E’%ﬁﬁﬁm%ﬂ“& L CT®OSFA L DHA. FPGiX. GDM
DRBNPOLAEENTEFELDIFRERICK T OMREBET 7V M A EHEL TW2, GDM
DREBAC K LT, ézﬂ)&qﬂomwﬂi?}:ﬁ”*l//\/wﬁ_»?ﬁmﬂL S HIT, MEIR% ¥ HICDHA L
@@;ﬁﬁﬁé_kf\ﬂﬁ®ﬁﬁﬁ%ﬁ%§%%t%ﬁTmﬁ#m%énto

WIZ, BB On-3PUFAERLE + 8L O AP ZELOBEEMEIZ DWW TOMIL, n-
SPUFABIIOBEFRAIRA~D ECEHERMAL LD, ZOIFERTARINTE XD H b,
TELOMEBERIZET 20, BAMEEICET 20, DHAO A F AT H O,

LLE3HIZ DWW THE T 2,
e AW

1. Total Energy I1. Carbohydrates
DT_KCAL (Food energy, calories) DT_malt (Maltose, gms)

pR® GH®

III. Fats IV. Minerals
DT_FA184 (Dietary PUFA (~N-3) 18:4, gms) DT_IRON (Iron, mg)

V. Vitamins/Antioxidants VI. Fibers
DT_VITD (Vitamin D, 1U) DT_SOLFIBR (Dietary soluble fiber, gms)

Fig.4-2-1  Correlation between infant brain voxel-wise tissue densities and maternal intake of
example nutrients from each category. Note that the correlations in the figure are
examples before the FDR correction for multiple testing. Results that remain
significant after FDR correction will be shown in Figure 4. Total calories, maltose,
SDA, iron, vitamin D, and soluble fiber correlations are depicted.
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Fig.4-2-2  Maternal gut microbial clusters and mode of birth impact the infant risk of overweight
and obesity. BMI z-scores(a) and WL (b) z-scores at 18 months of age adjusted by
covariates according to mode of birth and maternal microbial cluster (Cluster I = red
and Cluster II = blue color). The middle line represents the media of all values; a
general linear model multivariate ANOVA test adjusted by factors and covariates was
done and p<.05 was considered significant. **p<.05; ***p<.001; p<.0001. Infant BMI
z-score (¢) and WL Z-score (d) trajectories from birth to 18 months were stratified by
maternal microbial cluster and birth mode. The GLM for repeated measures adjusted
for maternal cluster, pregestational BMI, mode of delivery and breastfeeding up to
6 months was done and p<.05 was considered statistically significant. Points at each
time represent the media and lines mark the time series. Cluster I=red and Cluster
[I=blue; a continuous line=vaginal birth and a dotted line=C-section plus antibiotic. *
represents a significant difference in each time point between groups.
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Fig.4-2-3  Graphical representation of common inter-group over-represented pathways. Venn
diagrams reported the overlapping relationship between the enriched pathways
emerging from differential methylation profile at gene bodies (A) promoter regions
(B) and CpG islands (C) in the three groups (Low n-3 PUFAs vs. Medium n-3 PUFAs;
High n-3 PUFAs vs. Medium n-3 PUFAs; and Low n-3 PUFAs vs. High n-3 PUFAgs).
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Fig.5-1 Chemistry of the Chisso chemical plant and potential side products. DFT computed
energy changes (A E in kJ mol-1) are shown adjacent to each of the central reactions.
The suggested loss of CO2 from 4 to form methylmercury 5 is chemically very unlikely
due to the very high activation energy AE I of 316 kJ mol-1. X represents a general
substituent of mercury, like chloride, which was used for computations. The oxidation
3 to 4 might occur in the environment after waste emission had occurred.
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Fig.5-3 (a) Transmission electron microscopy with energy-
dispersive X-ray spectroscopy (TEM-EDX) images of
the bright field, mercury (Hg), sulfur (S), silica (Si) for
the control, preserved sludge P-4, and [ -HgS.
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Abstract

Mercury is still being emitted globally from nature and anthropogenic activities, and the
health consequences of low-level mercury exposure in fetuses and children have been not already
solved. In particular, mercury pollution from gold mining activities is a global problem, especially
in developing countries. In this context, a review of the literature focused on mercury contamination
in the environment, in addition to the health effects associated with exposure to methylmercury and
mercury at low-level exposures.

The search using PubMed showed that the number of publications on mercury has been
increasing in recent years, suggesting that activation of research activities and information release
from Japan is strongly expected.

Regarding human health effects, the effects on fetus, who are highly sensitive to low levels
of methylmercury exposure, have become important public health issues. Although there are no
new important reports on the effects of perinatal exposure, reports using the Bayley Scales of Infant
Development (BSID), which is an index of pediatric neurological development, have been
accumulated. Thus, a meta-analysis was performed to confirm whether there is a statistical
relationship between the Psychomotor Development Index (PDI) and the fetal exposure of
methylmercury. Additionally, in recent years, other various health risks have been also reported in
the general adult population at low-level exposures, and reassessment of health risks due to low-
level exposure in adults has been the subject of debate. In this study, we conducted a review work
with the goal of collecting and organizing the latest information from scientific literature, including
epidemiological studies targeting adults in the general population. A variety of outcomes have been
reported in those analysis. Confirmation was encouraged to reproduce the findings in Japanese. In
the evaluation of the effectiveness of the Minamata Convention, exposure from rice was raised as
a problem, and literature information on rice was collected mainly in China. Finally, a new
hypothesis has been made as a chemical form of organic mercury that caused Minamata disease,
and it was added to the review. Further efforts will be necessary to discuss the hypothesis.

Based on the above findings, there are still many wunresolved 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 research in Japan.
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