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—J7. 2008 4RI A ¥ WS EER B R OB IR SN O, Tan—fE LA VL
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£1  TAFILKER] BAED PubMed L DB DR

[N
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

“methylmercury” @
148 145 124 143 159 201 227 298 294 249 267

PNyt BT

£ hERELL 62 59 55 60 74 67 75 106 109 82 75
A SR

ElE (%) 419 407 444 420 465 333 33.0 356 37.1 329 280

“mercury” D N> 7=
820 834 931 897 980 1227 1320 1414 1479 1403 1464

A
b hERHE LR
. 342 351 366 361 374 398 440 453 493 422 349
AR
EHE (%) 41.7 421 393 402 382 324 333 320 333 301 238
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T D xPHEE 27 44 CEXIFHR 24 5%) CTHRBROPEZITo7c, ZORREZK 1 IR L TWDH,
WR R HE O B KIRIR B ITIRER AT S 2.30
ug/g. WREEFE TIREDS 8.76 ng/g. WREEHEN B \

A
%M 4.90 ug/lg THo T, ZHUTK LT, @ 107 Q\Qw”m
SHRRED B SIEIE 2.1 ng/e (T 2 8 | &&&% { ] 4.
hot, E 6 g&‘"‘\ ]
1~/ ofEf (AT BE L xR E 2l H}}{}{}}]
TE O B2 K ERIR B (T-He) O IRF i 1% ol .' Fposure —)  Control group (x=27)
0 5 9 13 17 21 235 29
PTWI L UL A F L KSR L 5 week
SOKERO ERE (X)) 13054 pg/g/ T 0 | IREMEN T O THE (HZ) 13 -0.33 pg/g/ii T

botz, £72, BE LA TFLKENEEZ] ?%ﬁ*f%if@ﬂ#ﬁﬁé’}x L (time-lag) 1% 3 H[H &
HER, 2O Hislop HOFER D EIZIEFREOME (K20 A) Thote, BEBERTHROEEK
RO L H A S, K 1I—REUFRZ Y TID D EH 95 HTH o=, T ORI

Al-Shahristani & Shihab'® 7254 5 7 TO A F/LKERMEFMOBE THEA L72ME 35~189 H, T
72 ) EflES TWe, 61T, 4 EEICEERINRE TIThLeh, 2O, find %
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I REROEEZRETRELZ MR L T b nEL R A,
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778 N A RATENREM L, B 3 H MR 498 4 TIThdl, 28 DITEIEHE & 18 DX
WIHHMNGRY , 7TO00 FAZ =23 b5 Y, HFERO R B2 KRR T 2.22£1.16 pg/g

(#PH, 0.29~9.35ug/g) THY . ZOEITEA ¥ = /VORER O BEZKIR 6.8 ng/g 7 = o —
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PCB OEEII R L2, Z D #%m%f%éﬂfﬂkowfiA%®Hn@ﬁ%EWLT
WRIZZR B2, 17272, AR D% < O ar— MIRE CTEERAEEWE (X FILKECH) OF
BEEZELTELT, 2D &7 PCB OB ORM Mz EY LTWAHEHO—DEEZ bR

Do WTFHIZLTH, BEFOAF LK, PCB, 172 EOREITELKLI Y, EiROZND
WEORKZRELIR T T2 THAY, ZOZ LT, YWE OBRBEIC L DIERERED 1§~ B
o TV ZEERET S, LEanos T, MERERO CRMIEEWE & Lotz P Tl
<y AHFFED X HITBR L TS BN EE L2 5,

4) BB L UVEFLOKE & tDIEEYEDREFR

B ERRE BRI HE SRR, 87, I R U A e R EOESREIC L DBREGRICLY

NFEITAEEEREICEE U, BEREE IR, 4. 2RO (LB WEI L Chk LWIRKI M TH
Mo, ANEICHY T X0 2EERERIBEL TV ARNE Y IZEDND, bbb d, 2
DITHRIA D & Hgk ﬁX&LT%%E?é@T @h#%ﬁkﬁ6&M9;&MEV5%®%%\
SeieE E I MR AR | X DB G Skt T P E e Tk,
ORISR S RAN ST E b FRIC uﬁmkﬁﬁboo@ékamséﬁ%)Ltﬂof
MR OIRBR L RS LB LN EH T OESBRECEEZH LTS 2 LITER
VY, Sakamoto & (X, JUME I IRIZ & 2 PER NFHEREIZEEE L T2 HIPERT 13 Fﬁ@ﬁfﬁﬁ:‘@ﬁll(ﬁz}:
ZOHAROFERm (81 7)) ZUUE L, RIMERFOKER, g, BRI T LA, vHE, BLURE
ZRIE LY, 2 2 CORMERPIERE ZHE L-0iE, i dH D WImEhksiZ & BARS 5\
X IEREKER O RIRBRIEIE Ch 523, ARIMERHAKERIE A FLKERO I b BUWVAERIREERAT & 772
ENTVBNLTHD 9,

K2WERF T I DR SN ESRO VY IR ERAEZDETH DL, 26 ORFHOHE
KR, $h. BERBI OB LU TIEOMBE (p<0.01) 2360, # FI U ATHIEOMB (p<0.05)
WELNT (Tbb, FHATRMERNEEE S @\ T I R MERIEE L@ b)), 2, Wih
DOHEEBBE LT TAHERENHO LI RHICOH D tFiE, p<0.01), KL & L 3T mR
MERHFIREE D H B RMARMARMERFIRE LD bEmhoTz, ZO78, IR & RHAD IR M ER PR
IFKBEEL L T1L LY RELSRY  JREA~ADZNHEBOIBBBATEN S W &R HEE I,



AFIVKERNMIAT 2 B EFEA LI TIHRIBICBATT 5 2 S ITBEoRETHLm O Tz >
DL, &L ACHOWTIE Sakamoto B DFER: ) L FEEROME S B D8 Y, WIS L
UHEHMEIE L XD RV ETAHRELH Y P AEDH D VIIRAEFOENCL > TR S
OB RTRET HZ EIXTE RN, —F, BRIV ADOKRBREBOBITIZIZNOGEBOF T
B bK< . oS 50 CLFEBEOFRETH -7, BETOD NI 7 LEHEN R M
MLk HENZ EFmbETEY > BN R 7 AT SRS L CRRNIC@N T
WAHZ EERBLTNDDNE LIV,
# 2  JKE(Hg). #h(Pb). U FI U A(Cd). EHE(As), &L (Se)DFEE CIFHERAE (ng/g)

Hg Pb Cd As Se
FRARIR I BR P R 9.41+4.19 26.4+9.74 1.97+0.72 6.12+3.40 192+25.1
s A IR o BR R 15.3+7.43 13.2+4.12 0.22+0.20 3.76+2.27 227+33.9
JEsA7  REAR I Bk b 1.63+0.28 0.52+0.11 0.12+0.08 0.62+0.17 1.18+0.11

HENOEBEOBRE TS & FHENOKEREm VN E, EEBLIOEL U EL D (Fx,
r=031 & r=029), BIEANOKERE N EERELED (r=024) ¥, ZOELHEDOEL ITAHE
(arsenobetaine) TV &P WHEMOBEICHKT LD THL 9 o=, WHEWES
BT HATIEATFAKEL R HILITE 2D L, HHFMCREBROBIZEN A O TH REFE TR
WV, AREEFEZOLDEEMEMENE EDNTWAR, (KN TEREFICEDY 9 5, EHeHE
DOREFEIZIEL MO TNDEDOT 0 444 A F KR, $h. b RORIFFREIC L 2 HEHEE
BO(RRC, MRS ERE) I CHEE R WS LR H S,

5) KIRHIGFERD THEDHEI DA FILKEREEDHERE

AR, A FILKERAS IR ISR S N AN OBRUC L » TR E 72 A FLKRHTHETH
D, BREA~OREE ROV EEEBNR L0 LIEAEOR A THD, KIEHOREL & # - fE
IEEHHN, EXTRENEZEFFILTLLEL 20 @D ZREEREICLD &, KRR
LT GO A RFEH R O K ERAE T H RS ST o To, TO70» A F L kER
DB — SRR DB, ROBIIEHIZA T 7 TRAE LB K 5 A F KB HEO
F—2 Z N O BREET — X B I\ KRR OISR R R R Lo T, AKIRRATSE
U PR S B I A o o DIRAT T O 20 HIIE S iz A F KRB CTH 0 77,
Z ORELAYE TS & B AT U 72 O X BREE R GEI 0 S8 A0 MESE  “Environmental Health Perspectives”

12 2010 FEIZBH S NIRHTH D ), F3 KIRHUE T E I LR O A T KGR
1950 QE{J‘ %ffl’%?{f@‘j&ﬂ’j H#/ﬂ;ﬁ a:ﬁg I/"IE_\‘ 0)7k{‘3:€ Years n Median (ng/g) 25-75 Percentiles

il CHE W 5T IR RLER O A T L K SR 1945-1949 6 0.401 0.205-0.747

. N N 1950-1954 43 0.166 0.082-0.539
DRALIZENL KRR G v 4 —THIE 9551050 63 0777 0346.1. 650
EAL, [F] UIB R, A FOVKERT — 2 R E7p % 1960-1964 88 0.350 0.182-0.715
9l . 81, 8) = - 1965-1969 91 0.250 0.188-0.400
R bREER ST o JITEL 2010 L 0170 o
IZHE R STz Sakamoto & POMEEFENT D, 1975-108° 13 0.100 0.056-0.190

2 3 IHHAEMN 1945~1989 0D 5 43D /KR I AR I 1T 2 I LAk T A F L KEREE O
PAEEZD 25 BLNTS = U XA N TH D, 1955~1959 0D A F /LK R D HELAK I FE A3



KbmE<l. TOHRBAIZEEIXMET L, FA4  KIEHUT LIS O I EHERE A T /LK S e

F A TR A E N xR o+ £ Population n Median (ug/g)  25-75 Percentiles

. \ Miyazaki 106 0.060 0.039-0.068

R i N

bOPFHHLO A FAABRLTH 5o HAEH ) 91 0.080 0.040-0.133

IEIE, K, BECIHRES (). 5 (B Totori* 45 0098 0.062-0.148
B Tsushima** 38 0.054 0.038-0.072

W) AR RTINS () 20T ppokass 55 0.088 0.076-0.121

AF KGRI HE S Fe, 3L E A% _ Tokyo™* 17 013l 0.096-0.197

g5 & ARMRHIE T H 1975~1989 4L D1 &6 O s HAR A T /L K SR FE 130k FR Mtk o> fiE
EFREEDGIRNA, TNLIRTOEH AR S IXmMEED A F VKRB S22 &2 52
Tho, T72bb, 1955~1959 4R |TKRHIE CA F iz 7 & b ITstB Mg S A F -8 o
8fELA BB mW A F/LIKERDIMREE 2521 T e,

AFREUIIEEZ N L CAGICIRIBICHAT L. IRIEICRER L 0 b R cEm L Y, s
F ORI ORI BRI L FAE %, Z Olf EIIIRESR O/NIRERE L D F b ER A K
feAm L LT, National Research Council IZWE#5 ML KSR 2 HELE L7= 1) 7272, WS REB O IFIR %
HOBENRITHBESNG OO T, Grandjean & * IZPHHLRRA SR © IR VT A F /LK ER O
BIEE L LTHAMTH D LR T W5, EFE, Murata & ) 13 7 5% VLD A b P EE 2 3114 5 B3
(MR FRAE & UL o 2 TV RERIBEE 2 V>, 8 IS B RBEE R H o2 2 2 WA LT

Wo, B4 T RTATE RAEERE R A TV KERIEEE O BIGR

X 5|2, Sakamoto ©Id/K{R > ) [ 50000
HOISE 18 & T (A WAL N, " s s
DAFAKHPBE L & bic, L “ME
Fo Y KETHOTE N oo §
Fb FOEEROEREEBE 3 3
Th, TERTATE K04 o000 3
FERIS TPV IRAR 2 S 2
FNKBBEELIRFLEZ & Z, 10000 <
FaRLl (K4) ¥, 2L T, 3
AFEZ IR L7= 1968 4E D RUE 0 S — w0

1975 1985 1995

DIBEIX 1 nglg 2D ATV Year of birth

KREREIIMH SN TRV ER R, L, ZORBIIBEDLLWVTT o F 27 75
B TR BRI OWEITKEREEHERD Y —F —IKE L0 T, &z Eii+ s AN-b
MELSEENTWIATRBIEIEH Y 5 5, —J7, BRIV EARIRIRBE L 1 4 LOE £ T
MNoT,

HE K BN AR A F LK 2 a9 5 & %0 1 pglg 28X DI IKIR, HAKR KO
BAROHARICA LN, FIESLZ OMAF KR FE TIERD bRehoTz, SHIT, 1 pglg
T Z DURFE KR T 1947~1968 412, HIZAKHIIX CTIX 1953~1967 H12, HAEAHIX TIX 1956
~1961 FIZBIE ST, O RERZE B2 HER TR OB LI EN - FELZEMIT D B
DEEZ BN,



6) REELEICEITH/KEDOEERE

% < OFEEE FE T/ INUEIE L CEERIBIC 2 B OKBAEH v, 2 OKEBITENL S 7z
WEFBRETICHE SN D720, KT K 2 BRETH YOI I O 2 MFEEH 2 O JEL RO
FREPHES R L 7o TV D, FRTTEEMNE OFE Y B-IE2 17 5 KEEIL LI IV TR,
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Abstract

More than fifty years have passed since the outbreak of Minamata disease and methylmercury
poisoning disasters like the Minamata disease due to industrial effluents or methylmercury-containing
fungicide intoxication have scarcely happened in developed countries. However, the debate on health
issue of low-level exposure to methylmercury in humans remains unsolved and environmental and health
issues of widespread mercury contamination have occurred in gold and mercury mining areas of
developing countries. In this article, we provide an overview of studies addressing these health effects of
methylmercury and mercury, by using the PubMed of the US National Library of Medicine.

The following suggestions were obtained concerning low-level methylmercury exposure: (1) In recent
years, the proportion of human studies among methylmercury- or mercury-related reports tends to decrease.
(2) According to an intervention study, long-term exposure to methylmercury through consumption of fish
such as bigeye tuna and swordfish may pose a potential risk for cardiac events involving sympathovagal
imbalance. (3) Prenatal exposure to methylmercury contained in seafood, even at low levels, adversely
affects neonatal neurobehavioral function after adjusting for polychlorinated biphenyls and maternal
seafood intake during pregnancy, while maternal seafood intake has some benefits. (4) Fetal exposure to
mercury, lead, arsenic, and selenium reflected each maternal exposure levels, and placental transfer of
methymercury seemed to be extremely high but that of cadmium to be limited. (5) In measuring
methylmercury concentrations in preserved umbilical cords collected from inhabitants born in Minamata
areas between 1947 and 1989, elevated methylmercury concentrations (> 1 pg/g) were mainly observed in
inhabitants born between 1947 and 1968, and that peak coincided with the peak of acetaldehyde production

in Minamata. Thereafter, the methylmercury levels gradually decreased to the control levels.
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