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Fundamental research on prevention and treatment of methylmercury toxicity
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Making MeHg-intoxicated model of rats for therapeutic study
New!

MeHg < 20 ppm (4w): no induction neuropathological changes
MeHg > 30 ppm (4 w): inducing death
MeHg < 2w (20 ppm): no induction neuropathological changes
MeHg > 4w (20 ppm): inducing death

Mellg 20 ppm, 3w: inducing neuropathological changes witout death
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Dissection
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GSK-3p inhibitors suppresses on MeHg-induced decrease of
cell viability in cultured NPCs New!
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O Untreated
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Cell viability
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- . NOz "
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o Untreated i
@ 5B-415286 10 nM
B 5B-415286 100 nM

viability

(%o of basal)

Cell

0 1 10 100 1000

MeHg (nM), 2-day exposure Pharmacol,, 2015b

Fujimura et al., Toxicol. Appl.
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Research on selective cytotoxicity and sensitivity of individuals toward methylmercury

[EAERFTEE ]
FHEAT RN (FERRERIFTEET)
WHIEDOFRIE FER D F it

([R5 ]

FIFF R (BRIRED)
/e {0 e YU =

B 2 (R LER)
HAX IR R ~D AT LK ERENEIZBI 35 PDI
DA SN T Dt

Cheng J. (Shanghai Jiao Tong University, China)
Jig WL AT L 7K R 0GR 5 |2 D AR AT ) Je UV
RIS B fRAT

THE R, @ik G RT)
HAR AR R ~D AT Lk ER BRI B2 VEGF
DYEFIZ DWW T OfENT

FER—5 . R W (BISKT)
PATE A~ D AT VK ERFE M B - 2 MF AT

L g2, o Ju R )
AFJLIKERDRE I « ARV B RGR ~ D 8
LE DIEIERRAT.

(<47 ]
S

[EAIEAH]
AT L IR ER D e 5 28

[ —7]
JRRE AT = KX

[AIFZEIH] ]
R 27 AR HE— Rk 31 AR (5 7 4F)

[F—T—F]
AF LK ER (Methylmercury) . 338 4R 09 4l i 45 &

(Selective cytotoxicity) | flEl &/ (Sensitivity of
individuals)

[ ZE R R DA 22 ]

BUEE TSI TR AT L KSR DR A
5 58 Mo OMBMAR RS2 IS DN T, B8 1 M I M
OAT VKR EENEE T VB A -V CIBRIIZH S
MZT B,

[

AF IV IKERD T2 Bt B VAR IR R T D03
B MEITIN DB M TR DD 70 5T [H]
FER B I B W THEMLCHIR I K> TR D, il 2
X, BRAHNC BV TAF L AKSRIE B IL, RIMEE D
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AT VIR ER D FAR BB 5 AT =K 2 e OME
T MEICBET 2 I XD, AF VKR TREDO BT,
B PEBAE K ONRIEA~O T 503 WS D, BITEIR
HORI RS L R RS M D R AR, AT /L /KR T 25
72l Rk [AME T B E OB BE AR A
K-, ISR SR RO TR REAR I I B 5 2
EDWIFFEND,

[V B2 ]
1K 27 4R
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DUNTHFFERE R T2,
4-2 AF VIR ER RIS M DEIZ DWW T OISR
2179,
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Catalase DIEHLNAF L KERE 5 4 8 B T—il
\Z EFR L=, 61 H CImDOL~YLICETRIE LT,
—J7. GPx1 ®FBUT 6 #H H O T Lz (K1),
KA B2 R g s DA M 1, 2R BI s b~ T
Het & Cu, Zn-SOD K TN Mn-SOD D3 L &3 /)
TRNZ &N AT IV IKERD KM B2 E R I8 5
BRI GE I, Pt klE%EE CThD Cu, Zn-
SOD }TF Mn-SOD DOFEBLED /DX EH5-LC
WAZEDIRIBS T,

2 AF L IKEROD R EHARRER | 233 1T D AR IR S8 2L
(\ZRE9 2 AR 78
AAEFE L, AT VKERZ MG R HBRFE L 727 v b

,14,



JiE VR R OV A= VR 2 FR AT AR IR D 5 6 A
T =R BN TR 21T 72, T ORER . KR
FEAFVIKERD iR IR R (MR AL p| Sk
72N ZEo THEIND W iREE) R 20 RN
1%, TrkA-70S6K-eEF1ALR I DMl 21 LT-Fhit
R AN VT T A A THHIEN
RS (K2), 7238, ZIVETONFERE RA %
PL, f R E1T o7,
3 AERBIF SR B & D S [R5

ARAERE VL, SMEFZERERS (Shanghai Jiao Tong
University, [ [R5, BUE K5, JUNRS:,
BREE, BILKT) EOKFEEITo72,

AAF VKGR EAR RS MR FRC B T 2 LR BT 5T

(FEVR BAZ\Z 72~ T2 1B INEFAE)

AAEFE I, IR EE AT LK R % B IR R (1 48
) L7=7y b VTR AR BRI 535
N CREB DU FELIC OUWTI#T 21T o7,
DFE R IR FE AT VK ERO B HIRTICL - T,
W5 DOV CREB MK T 322 LML
o7z (X 3),

Effect of MeHg on expression of Anti-oxidative enzymes
in cerebral cortex and hippocampus of mice new!
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Effect of prenatal exposure to low level of MeHg on the
expression of neurite in cerebellum of rats
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Effect of MeHg exposure on the phosphorylation of CREB
and mercury concentration in brain of rats
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Study on changes in gene expression induced by methylmercury exposure, the effect of which on
pathological conditions, and the protection against the toxicity
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Study on the modifying factors in the toxicity of methylmercury
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MK 2N O A FHHIE OFEAIC LD 522D
WTHIBNZT S,

[

B MeHg I## 1T, EIZAIMEOERIZEDD
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Exposure and Health Effects Assessment Group
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Effect of glucose metabolism disorders on methylmercury toxicokinetics and toxicity
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Research on the tissue localization of mercury and selenium in the mammals
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Correlation coefficients

Cord tissue
(n=54) Median Maternal  Cord
Wet Wet Dry Dry blood  blood

THg MeHg T-Hg MeHg

Cord tissue (ng/g)
Wet T-Hg 555 1

MeHg 534 0.99* 1
Dry T-Hg 622 0.94* 0.93* 1
MeHg 56.7 0.93* 0.94* 0.98* 1
Maternal blood (ng/g) 379 0.75* 0.72* 0.78* 0.75* 1
Cord blood (ng/g) 126 0.84* 0.82* 091* 0.88* 083" 1
Hair length (cm) from the scalp (ug/g)
0-1 1.35 0.75* 0.75* 085" 0.83* 0.80* 0.85*
1-2 1.27 066" 0.65* 0.78* 0.74* 067 0.75*
2-3 1.32 064" 0.62* 0.75* 0.70* 065" 0.73*
34 127 064" 0.61* 072 0.68* 0.66* 0.70*
4-5 1.31 059* 0.57* 067" 0.62* 065" 0.65*
5-6 1.30 056* 0.54" 062" 0.58* 057 0.56*
67 1.38 049" 047+ 055" 0.52* 046" 0.47*
78 1.36 041* 0.39* 047" 0.42* 048" 0.43*
8-9 1.30 0.20 0.18 0.26 0.21 0.29 0.22
9-10 1.26 0.19 0.16 0.29 0.24 0.30" 0.24
,
G r=0.879 wa
S 10 r=0.754 . S 101 p<0.01 (n=54)
£ p<0.01 (n=54) > >
3 o oAl <
S 8
2 o
§ o
15 g
5] (8]
= Ry
.
0 10 100 0 100

10
Dry cord tissue MeHg (ng/g) Dry cord tissue MeHg (ng/g)

3.0{ r=0.831
p<0.01 (n = 54)

Maternal Hair 0-1cm (ro/g)
P
(=]

10 100 200
Dry cord tissue MeHg (ng/g)

1. WEHRHAR T MeHg SREAR I, T ifn, BHEZ S
lcm F£52 T-Hg LAY

% 2. RKHET | AR BB T O LRI A MeHg 1S &
OHEE ST R B S2IR S O yufif, 4P

MeHg(ng/g dry weight)in  Estimated maternal hair H¢
preserved umbilical cord

District n Median Total range Median Total range
Taiji 14 88 30-191 212 0.724.60
Nachikatsuura 27 133 39-795 3.20 0.94192
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2. EREERI R AT VK SR 2 3 R AF T AR AT L
IREERE L PR R~ DR
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HeESND, —EDEF ) MeHg IREZRICXL, 7 =1

— o BB T A RO AKERETR TlX, 2@k

SRR A FFOA R UfiA AIC 2~3 [R~HILIT

Fo TR Z 2 i H AR B2 0> “spike” (FLH-E°—27) 73

AL TWDEE 2B, MeHg DR RIETE)S MeHg

DIRNERE BRI T RIS D

~ X[ L National Research Council(2000) T s

s g,

J71k : MeHg OigER B FERAEE L QIR THH,

F v MRERGAT IR T~ T, BhD MeHg EREET /LT
DORFT, —EHHLE E B - [HIR D MeHg BREED
FAEF M MeHg #HE SRR~ DR B ARG
Do

FER BB T v b, EET Y RO G MeHg
DIETEENHERERELTRUS S, —E ik E
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New development of community design as a starting point the "power of regional autonomy"
for the regional revitalization: Centered on Minamata disease affected areas
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BTV THIESRE ) TH1~3[E), N1
Bl TE2~3[E), TTH1E], T1TH2EIELE 258
RELLIE, BLZOSEE CREIZ LT, SHEBIEHI
IXERE ., 17999, 1/60, 1.5/30, 1/7, 2.5/7. 1, 2 (H
ALZWFbEL B) OFfEZH TidD, Zikfadr
HEREA_LEEON RGO E ) EDOFEEZ T HHIZ
OHEEFBIELL-, 2HLTRDT=~Ta,/ HoFk
BOHEEBIEO AL, B la 1T LTk
ERSHEHRDELLD Thotz, LNLRND, H#E
TEAR IR OO 53 A1E M 1b (TR F X9
TEMEA IR, ERDAA DD ERLN LI, ZD
AT 27 W B 1O N FEHOBECRIIZ DU
THAEE Th Tz, ZOLIRGADEAIL, T
{ECAH FE O F8 B A8 [ 22 C IR e (TR 37D 2 L oD R B
SERTHDTHD, HEFIZHBEEOR ME —FHIHE
B3 5& RNARTRITFHICREEZZ T, A
F~——OEIX LA T 5, — 5 ARSEE OB IA
HEHILC FFQ IZRI& T 5L, FFQ IZEESWTHEEL
T B BRI ONC IR R B O B E I T/ N el &7 % 2
EMTREND, ZOMEBNT A DEHDEEE LY
ZATRT VAR TR R LD,

T, ZORBEF/INIT DT B[ D
ROVIZENT L) Z I B ORRIEEEL ~ /2D
WCHARM BB O % 5E2HE LI, ~7n/rl i
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1000
900 - a) - DAF IV IKERIER 1T, JEAE 788 DAFREDH BT
800 - -
700 - BIRKERIRIE D 95%E L, 77 /AN RIZ DN
ggg 1 TSR Z Wz, 15 L BN 22T
400 - DOFEF(F 1),
300 -
200
100 - 40 22
0 - T 10
0 20 40 60 80 100120140160180200
: g/day
400
b)
350
300 0.661 g /-|k\/\g
250 .
0.06 i /-
200 g lkWZj
150
100
50 -
0
3 2 1 0 1 2 3 4 5 1 8
In ( 2 gld) 8.26 17 g /-bwg
1 —H®EWo~rn,/ hOXEBREDS
1 B EERE R AT LV KEROHE IR T B CRMFAA, 15 %2l k)
B AT VK ERIR TR B
HH AF VKR 1 g/g .
g/ (%) u g/kg-bw/IE (%)
~ru/ % 0.65 103.6 (20.4%) 1.12 (11.8%)
I 0.14 53.4 (10.5%) 0.12 (1.3%)
XA A 0.62 7.1 (1.4%) 0.07 (0.8%)
A 0.28 3.2 (0.6%) 0.01 (0.2%)
=S -4 0.05 23.5 (4.6%) 0.02 (0.2%)
v o7 Nl 4.1 14.9 (2.9%) 1.02 (10.7%)
NITT ) IR 8.1 28.2 (5.5%) 3.80 (40.0%)
NP7/ N 6.1 20.6 (4.1%) 2.10 (22.1%)
%% 5 87.2 (17.2%) 6.94 (73.0%)
&t 255.7 (50.4%) 8.26 (86.9%)
ESC I 507.5% (100%)
FEZKERED D OHEE - 9.50 s (100%)

* [E R e A (B4 9784, 2010)
** 1113 4 OEEZ/KERERITEIM: 12.8 ng/g mHOHEE
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7.46
T g/-bwg
951 g/-bwg  79%
4.4
81
FFQ

2. 7K1« AT VKSR TBAR AT - FE D AMEREAT

IKER « AT VIR EROEFEY A7 FEAM O BLARIZ DT
CHERFAA ZATV, A ARBRE A RFT PR8N TE
DFEREFRR U (FRFEE 2), BB AW TR
(International Agency for Research on Cancer, 1ARC)
\Z&DE KL B DI AMERENIT 1993 IR
Monograph vol. 58 3 MK THD, IARC [FAK
~DFEPMEE 4 B — T 725 Group 1:
carcinogenic to humans (A D323 AL ME&H V) | Group
2A :probably carcinogenic to humans (%5 A 2%
DAMENS®S) . Group 2B: possibly carcinogenic to
humans (AIZFERAMERH D0 LILZRY) | Group
3:not classifiable as to its carcinogenicity to humans
(NDFEPANEZRL) TEIARL TS, ZHUZ LD,
AER & DK ERIL AT AN TD AED I AANED
Tt 7 A linadequate (AT Y1)) | (BGERE 280 7
12, bLIE 2 DU EHoTHEEMD 2 2L EdD
RE) LR, A AR M R K S-S 12D
WNTIE Group 3 GE3ANEZRL) | AT /LIKERIZ DN T
XE FZBR TR P AMEGEDO T — 2355 TnD
ZELEEEZ Group 2B (B AMENRHDLH LAVRN)
WA EEL CTU5 (2016 AERF LT Group 2B 1IZ7%% 9
HHDIE 290 - THD) . AT IVIKERD NMEDFED A
PEOTE T AIZIE Tamashiro 4 HOKIET DL
SHTHIHSI T, KR B 5 Hildk (48 H
J#) 0 1970~81 D FERIZ DV TAi (1972~78
) AR YR E LT 358, IS A DEE (K SE
-tk SMR 725 207.3 (95% CI: 116.0-341.9, 15 cases)
CH B L&D,

AT IV IKERDFE D ATV Tik, Monograph vol.
58 LIRSSk ETRA LTz, Ziuzkd e, Kinjo

B9 PREA IR K OV IR S IR O /KRS B 2O
THAMER—MENTZERiL | 1973 4-~84 FD
BE OSEIKN A LV R N O 2 FREE (1970~81 4F) &
Wl U722 A S A% & T BRIV AR (i
R R DOFREE A X HATHIANZERD AL~ T
28, AIMFICEDIELER 5 FlHY, ZDYAZIAE
(8 ) ITHIINL T/, [HIERIZ, Yorifuji & © 37k
5o B AL H X R VR B X 22U C 1961 A4-~97 4=
DEBALRI A0 SMR Z R L | AR HERFIE L CA[E
HONV TR RN NEHWZSAL, WX TH
1% (1.39~1.80) (2 A EDOHEIMNAFRDH BT,
ATV IKEHFYHIR 2B W T UIF B A H DN
LR O M2 =3 AR IR 3 0b Rl % 7 A i
Hrickat o T Kinjo & 9 ZFRUNTHRERE SO B2
H7e B M A L72h O TR, £2. IR A,
FILIF 17 A L A& G & 0 B3R . 2D
FHEAEECTHD, T7bh, miFICOWTE B Al
JFRDAVA(HBY) % 1TEM T Ml B fufs (1
A (HTLV-1) BUARZ K AT, WD T A /LA UM
5 TG R @, EVDIT HBV JEYRIZ DT
IXTESEHI LAY LY 1H TRV, RS S 5%
HiE T AS A D F Cra B ML B  JIF 1 28 % 1
MLUTEYY, ZH—EHOANZIE, HBV LD AL
&R - L2 TS ATREME DS K E W, — 7, A RIS
DUWTIE, HTLV-L ARG, B LR DX A7 55
Bl | AUAN ARG O BERFT 0L ERD
Do ZDENT, AF NVIKERDFE N AN DN T D
FHIBERITITEICERR ORI LETH D,

3.1970 AR D Rl R A oD JE sk A g AT

1968 TR R IR E L L TOATF VKR K
OZOFAE AN ARUTHEE LT-1%, 1970 F1RICAD
EIRMRIFRDOFRE RN BIE LT, 2O L7 DE
&L RBARKREE 10 RO KIBRIFREEC LD KR T
W 28 Hid Co A RAEFEFR AL (1972~73 4F) |
REAS IR (T 2 K (528 i1 320 it X R R R A (1972
~T73 4F) | RT3 ONEA B 1 R
TREEETRAS (1973 4F) IR ST (AL 26 4F FEFER
% 35 5). ZOIED, REARIRFHA K VT, AR
72EO BRI B E RAERERAZ ML, =0

,68,



AR RN ARS T, FrESHK(FER | P H A,
A, Fio, ¥ A) FEOHIENE &K OBEE I
o8, ZOMEIZLL T DEEBYTHS,

AR TR SR A TR SmEek D 1I2kd
&L REAREFRE OB L AKIRIF IR T HERO R LT
RS TN W LT, KRS LA ER &
O AT FEROMBE RICETH2 % BRI,
1975 AE~81 4RI T N At O RAERR R A 2 S L
Too ZHUZEDE, RPEER 37,145 A (11,535 i)
D95 33,445 A (BN 90.0%) M — kI i
IZEZE LT, IS, 22004 L7z 9,873 A (il =R
29.5%) DHH 4,117 N (52723 41.7%) B ERIZED
TR ER 2L, TORER 387 44 CFSE D 1.0%)
MIKRIRDEE NP D HENEHE RS H LSz, —
DB DI HYEE OFRAIL, REA RO KIRTE E 0
i XA B R R AR L 2 = 7n o 7 L R i X (A
AREF G TR) By« R)I -  3)1| - FE 4 = - Rl »
VF) 2R RITAT O, ZORE R, Y TBRE DT
TEMTE A EHEREN TR - 7= U CERS B
ZERCEND) D 2.9% &, BINFEETHAED 3%
[RIARE ORE RBFHNT,

JE30 s Tl RS RO HOE (2 XD LA AKHT
& HHHTCH [AER D L AN B S iz, HAR
ARETCIL, RETP, etr R 2. 8RN
2 E TR, U, oL X o 514 fit#r | 2,021 A
ZXFICHERD 50 fFE~51 FELIZHE ST, b
VRREAS I 0D 7K (515 i1 30 1t X R R R A Lo B 1 D
KGRI (BTN 4,426 N) ITIZE TR,
ZORER, kAR EIL 1,630 A (&0
FT5.7%) . 2B KRB XEE 1L 539 N (BMED
35.2%) T, KPR ERE (R R2) iR 1181
N GHE D 4.0%) Th-o7=, HRET T, BEF1 51
FE T LT A R R A 23 2 XA, eF BT REAR
VR D 7K AR T8 30 i X A R BE A A T b b s
7o R BUE AR, /NR72E 0 10 HiX, 615
2,762 N Th T, ZORER, FEMRAZ Lo /KRR
RE HFE O R R H (Z R e T
D)L, TTICRERFHEZL W 4 NEED,
19 A (RF538 D 0.7%) 23RSz,

(A FE M O S ]

1)Miyashita C, Sasaki S, Saijo Y, Okada E, Kobayashi
S, Baba T, Kajiwara J, Todaka T, Iwasaki Y,
Nakazawa H, Hachiya N, Yasutake A, Murata K,
Kishi, R, (2015) Demographic, behavioral, dietary,
and socioeconomic characteristics related to
persistent organic pollutants and mercury levels in
pregnant women in Japan. Chemosphere. 133: 13-21.

2)Miyashita C, Sasaki S, Ikeno T, Araki A, Ito S,
Kajiwara J, Todaka T, Hachiva N, Yasutake A,
Murata K, Nakajima T, Kishi R (2015) Effects of in
utero exposure to polychlorinated biphenyls,

methylmercury, and polyunsaturated fatty acids on

birth size. Sci. Total Environ. 533: 256-265.

(R ZEA o5 4]

DRI L AFVKERIC L DB B IE Ye LAY A
JFHtE AARREAERIFYRY —Iay T TRE
GY B ORI D A7 5l BB AR K~
RR2TAELLH (18 fi))

2)Hachiya N. Frequency of neurological signs in health
surveys conducted in the early 1970’s in coastal areas
of the Yatsushiro Sea in Japan. The 12th International
Conference on Mercury as a Global Pollutant
(ICMGP), Jeju, Korea, 2015. 6.

[3Cik]

1) H ARYAZ 1 E 545 (2008) VA2 7% FH 3/ INEF AL,
A

2)Nakamura M, Hachiya N, Murata K, Nakanishi I,
Kondo T, Yasutake A, Miyamoto K, Ser PH, Omi S,
Furusawa H, Watanabe C, Usuki F, Sakamoto M.
(2014) Methylmercury exposure and neurological

outcomes in Taiji residents accustomed to consuming
whale meat. Environ Int 68, 25-32.

3)IARC (1993) Monographs on the Evaluation of
Carcinogenic Risks to Humans, Vol. 58, Beryllium,
Cadmium, Mercury, and Exposures in the Glass
Manufacturing Industry

4)Tamashiro H, Arakaki M, Futatsuka M, Lee ES.
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(1986) Methylmercury exposure and mortality in
southern Japan: a close look at causes of death. J
Epidemiol Community Health, 40: 181-185

5)Kinjo Y, Akiba S, Yamaguchi N, Mizuno S,
Watanabe S, Wakamiya J, Futatsuka M, Kato H,
Cancer mortality in Minamata disease patients
exposed to methylmercury through fish diet. .J
Epidemiol, 6: 134-138.

6)Yorifuji T, Tsuda T, Kawakami N. (2007) Age
standardized cancer mortality ratios in areas heavily
exposed to methyl mercury. Int Arch Occup Environ
Health, 80: 679-688

KRR R (1974) WRBAA9ME AR K (R
[ SRS Y ST o STWITEIN- 3 = N
) ;i E gL iR (&), (1975) MEFN504-556-
TRDKR RS E R = - FRlr s a3k 05732
B (E/M) ;i B R (&), (1976) BEFN
SIAEGEAMIK AR T a2 1E ] 2 2k « 75 ANRE KR
i 5 CERM) e TR G5 ), BE 73968
B CER) e R G5 9r), (1977) BEFn52
R 2[R KR TR 2 1E ] 2 - B r e ik oo 1L
ok B CERM) ;e gL iR (5 5)
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W2 R N — 7 (E5)
KRG HR T2 —

B DI WIELE I LOE BHE(H (CT-15-08)

Transmission of information on Mmamata Disease, and organization of documents and materials
in Minamata Disease Archives

EXER A
e i SC (E B - i BT 2 ER)
i $§?/5_h§f%§§ix

(e[4S 2 ]
R 2 (EBE
T 2 — ﬁ*fﬁﬁ
W2 (BREE - 2 A 22 50)
BRHE A - R
i 2 — BRI B
E R, =S OEM

BHFFEED)

[X57]
e

[EAIHHE ]
HuI DR AL b~ F R

(7 —7]
4 - ROt

[SEH5 1] ]
K 27 R BE — PRk 31 A (5 o 4F)

[F—U—FK]

AKA%H% (Minamata disease) . 7k R (mercury) .
{# ¥ F& 15 (transmission of information)
[ZERS R O]

AKARIE & O K SR BE 92 & B S A HEE L
FIEE S ORI T2 LEHI1C, BRECH R
EETE LI ERAEE1T,

[H 5

TKARIFR G W o 2 —1E . KRR M OUKERIZES &

HE RS A HEE L . 2SO FHZ LRI
AT R HIEL T, Ak 13 4 6 H IZBH
fE LT, F7o, IR L7 /K (5290 B ko0 & B2 B
LTI ATEBHE RO RA T21F RO ABICET 5
EREOEDITEID, P - S E BHE 2 R AT
BT HEOMRELT, Pk 22 4F 4 AR KR
FEOfREZZ T, ok 23 4 3 HITIZ. A
EEOEHIZETOEEOMEITIZHV, AR
KREDFRE T 25 s & & Or A sk (RNEMA TS
355 11H) LTz,

[HAY]

KRG e 2 — DFERE 7852 K UV R A 7238
Mz TR K ORI B D O FE(E %
119,

[HiRES D AR ]

TRARIFE K QUK ERIZ DWW T D — @ D ERfiR DR HE
HR 4 22&,

TRARIA S UK ERIZ B3 DR 90 D Sk S HERE 1T T
[INE RN

Bt ot & O s - 1A — gkl | 2R
W7 R B O Rt 52,

(R 2]
1. Rk 27 4R
(1)}1%‘3{%*4 SORA Mg ELC, T B2 H 2R
HEHZITV DD, BARNEOFEH KON S5
bt D& D F i,
Q) ERELH O A Z B UG MR I A 17
EEBHIT, BEEE T DR T N AR IR & EHE K Y
R B Z— I L - )L TR R
M7eE 22X 5,
QR)EEMRG TCOEMIBFEITE DD,

,71,



2. Rk 28 4EJE

(1) s B E R A HiER & LT, B E DA B
HEHZTT,

QERECHEOF HZ B U E MRt A217
EEBIT, RS 2 OKAR T L AR B BHE K O
REARRERIE o 2 —7p Ll - 1 1) L CRh R
H7eiE A& X5,

QR)VEEMRG TCOBHRIIEITE DD,

3. ik 29 4

() G B R A % & LT, @ IED DA 2073
EHZT,

QETRESCHEHEOR A Z B U E HmIE (2175
EEBIT, BEEET D KR T LK AR5 R & OY
REARRER BB —7p L L - i ) LT R
7TE A X5,

QR)EEMRG TOEHRIIEITE DD,

4. Rk 30 4F B

(D) SRS R A Mg & L CL B IE DA h7e
HEHEIT),

()RR CFE B ORI A& B U7 1 AR A 1T
EEBIT, BT D AR T ARG & BHEE S OY
REAR IR BRBE Lo H—rp L L i LT iR
A7RTE A X5,

R)EHEM G TOFEMIEEF I DD,

5. ik 31

(1) s B E R A REER & LT B IE DA 2
EAZIT,

QERELHEOF HZ B UG MR A1T
EEHIT, BT DR T N AKAR IR & EHE e Y
REARIRERBE b —7p b L -4 ) L Coh
H7eiE 2 X5,

QR)VEEMRG TCOFHRIE I DD,

(SRR 27 4B D JE45 FE M e R O]
JBIREIZOWTL, NAED—E B M O% 558
LR DUNEZ L7,
A RSO T, KR T SEKARIp & BHEE J OV

ARIRBREE B2 —Lm - 1 ) U CRER BRI ik
L72i3D AKIRGA 2 JAFET74+—F5(10 H) 78T
FIRSHTz, Wik 28 4F 3 H RBLED KA E FDE
B E£ 1 D@EYTHS,

HRBEE IOV, BARFOAR T 2 ART
I ~OEFE, EEN G TOBEMBEEIT o
(9H.12 H).,

ARAT B B 12 DUV TUE, Rk 25 AR
DAHOMEREFIEL LT, AR BE 76 5 7n R R A
WFgtas L O B A e LTz, TRk 27 4R
IS L= BHZ W TIE, BEAB DD
MBI Z TR LTz, SRR 28 4F 3 H RBIFEDIL
RO BB T VAN T s ANE AR 21
ZNE

R 2IZBWTOL, H#RE =D 358 kO
B, — IO RS> TWELDZ TABE B
L, BET —F OB TEHMERTALRZNLDE T
T BB F 3 O Rt G e TR BB 0 &
LCENENAER LT,

EEWRIGTOFEREEICONTUT, 2EAE
ERHE Ry N — 7 DAFFER T8N T, B R i 5
EOBURRBHH AR EITOWTREL, T2, A
ERHEEHE T 4+ — T AA~DOBNN72E % 18 U 8
TR BB EEIToT,

By eied
2L

EG MM O HE]
R AKARIR R 2 — D& B i 3

NEERE R N — 7 BT nY = s MR
FERHRAE ], 7K1, 2015.9.
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* 1. e 2 — kA e ORI

(CFpk 28 £ 3 H RIAE)

HH 7 FE Rk 27 AP (3 H R B BUE) Rk 13 FEENLD B EE
— 11,298 (29.95%) 201,416 (35.28%)
R AR 1,381 (3.66%) 35,172 (6.16%)
R 6,726 (17.83%) 95,790 (16.78%)
AR RIS INERAE 18,173 (48.18%) 230,259 (40.34%)
IR 142 (0.38%) 2,601 (0.46%)
R 0 (0.00%) 5,607 (0.98%)
it 37,720 (100%) 570,845 (100%)
REARILN 26,017 (68.97%) 358,287 (62.76%)
REAR IR AL 10,964 (29.07%) 198,173 (34.72%)
s A1 SR [E 4+ 735 (1.95%) 8,971 (1.57%)
R 4 (0.01%) 5,414 (0.95%)
it 37,720 (100%) 570,845 (100%)
ESpRG 6 (5.13%) 151 (7.73%)
L& BHIE 77 (65.81%) 1,254 (64.21%)
e AR BB A — 29 (24.79%) 478 (24.48%)
Z DA, 5 (4.27%) 70 (3.58%)
it 117 (100%) 1,953 (100%)
Bk F—EREMNHE 8 137

#* 2 KR B

EORHRE R (CTRk 28 47 3 H K H BIAE)

e INBRAE R G B2

= EE3UE FOHNT AL GE
E KRR S st e s 2 — 261 4,172 261
IR B 5 D2 4 [ 0 0 15,505
VISES T ey 5,082 29,826 17,205
B RSLEREE S N D Sd O 4,016 75,578 4,996
AR AR B VG A 7 S R A A FE 3,006 37,279 3,077
FH AL 1,410 11,037 91,700
it 13,775 157,892 132,744
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W2 R L — 7 (G65)

BRI T2 LT 1 e ik (CT-15-09)
Information service using hair mercury analysis

EXEREEEA
7K BF R (FEARERFFERT)
AL, KT K OTF — H bt

B
WAL 2 (BRET - S T FERR)
RIWE RIS M ORI
UNERTI R et it 1=
KERF R 2 —I2 81T BRI

(X455 ]
W

[EERH H ]
AF N IRERDFERE R

[T N—7]
Fhas - Rt

[R5 ]
ERR 27 AR EE — R 31 AR EE (5 - 4F)

[F—T—F]
AF LK 4R (Methylmercury) . = 52 7k 8R (Hair
mercury) | {5 #$2{L (Information service)

[ER R A D ]

BRIE T DK BRI DR TR | AT /LK R
EETARGULEWE T ERbDLL TELA DT
(L ERLAR IR TR 22— (EKBF) SKii#E KO
TR M THLKERE I 7 — (it ¥
—) REEH DG M EH L TREZKEE T
L. B SR D AT VK ERIC LD M B e B I B
IO HEEATO,

,74,

[

AF VKR FITHRZEL TEMENICTEDIA
FI, FO—HPEZIZEVIAEND, AT I/LIKER
DR BEF T RbLOLL TELR D20, B
KR I > TH HOEBRURI A D2 8%
BN ThHD, ZAIVET, ERMFCIIRH O @
BB —REEE DI HEHEERGLELTEEZD
IRERGIHTAAT > CET= CGEB L7257 Rk 23
26 D 44T, IE 7,100 A), —J7, AR
2015 MIRESAV, REKIT8. JAHIEE) A F s
EHRE ORI K Ot E RO HEME (3)KERIZEE
T DG WG OHENE |TEDIA T,

[HAY]

AZEHO B INT, BEAKEDHORERO@E
Zi L T E D AT VKRB B BT D S5 (E
AT, AT NV IKERZ B BRI R O KERIZ DN T
DIfRAE K D ETH S,

SN DRR ]

FRICH R T DM EAT VKRR B T2 1%
WERHLIC LY | BREE T O KERICBIL TR O K
EETKBFDIRBIEINC HR TEHEB XD,

[V BB
1RE 27 4R

[E KRR R QMG & —REEE DHI5,
T LH DB AT, FERO@EEEEL
TIRED AT VKRB EU B 3 2 1ERBEEIT-
7o Fo  <EFLERRRMREE LT OrE —{ZT
KB 2 SRV TR LT, TDIED, Bl A—
WVEIZE A TR A WIBE L B9 2 - R0
FHRRIZHRITLC, BRI e A DA o8 5
E1To7,



2. VR% 28 —31 4
SRR 27 FEEETRAR, EKRMFRRLE K OME He

Z—REEH DG W EE DBEKBIITEATV,

FEROMEIZE L TREDO AT VK EREEUZ D3
HREWIMEEATO, TDIEDS, Bk A—VEHITLD
[KERAL B 1B B % 2B 2 - e Rk T s L
T, HH) e AH DAE AR OB S 5179,

(SRR 27 A D 3755 FE M AR R O RBEZE ]

Rk 27 41T, fEl e A — R OB
1% 671 A [EKMFTIL 575 A THY, 3 1,246 AD
BEKEBITEAT, JERE FAT DTl B2 g
a7 LA EANCE LT,

BT LT N A T BB S5 C o JE
L& NEFIATAEZEOFRERD 492 A P
REBRLE R 2 —TOFRLEEN 237 N, B
A IR REZ S T 5 BB IR 72 E oV T
(RBEIERZS 240 N (FREDLSELEERET 7 =7 2015 12
BUIDHT —AKE 172 N&ETe, ), JICA BIfRN
78 44 DI DEKMEKELE7RE 199 A (—fi
ANBCOREZKFRET—F —KK 109 ANEE
i, ) ThHolo,

Fo, AFEEIINEN FERT HANURELT, <
FHEBREE T =7 2015 (JUIN T BR 55 S5 AT e |
REARTHENRE Y R TR ICHH B L7Z, BiZ, <Fb
LIRRARMESEE AL T oo —&2F H LT
HE— & 1TC, AR 23 F~26 FEO AR R DOIEE)
ERAIT LT, EDIED, BiG - A— NV FILL-TH
HoHN T KL G W R % IR T 5B MO
W 12 sz ir . B R SRR AR B)
Sa1To7,

[EBHAM O 3 3]
7L

[EBHIM OFRETRFE]
L
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5. HRBREL L —7
Nature environment Group

KT N—TTlE, KRBTV CEREA AR L
TEIENTATF VKEBIZE > TR ISR
a8 2 KEROBREE PRI DR (L FE L
s KEROBREINIRELEZ O E HRL T, B4h
AT, B, BNER, SRS REE T DI
BHIZRRFGEEATY, AKERIT R, KR, KR EEER
LTRY, ¥/ —7TlIRA, 13 BT, Ay
EWFFEX G LTS, KRB EFLELT e R
DDA, BITIT/\ A, B AT, K77 48

A Bl Sl U, KSRV Ye it iz > T,

HAR A HEB oW COREN 5,
W7 =T DG DOUWNTDONRY, 27 4EEEHTF
FEMEE I LA T O LB THAD,

(WFSERRRE A CAF e 2 ]

1. KRR PRSI R N — 2 %2R A L7z B A
WIZBITHKBORR —HLEMBEIBIOAEY
BATIZRE 278 (T ey =7 MF9E)

AA TR (BREL - 1% A FEER)
H AR DI I BT 2K RO K& — Mg A

HAEREAKRBOEYERRIZEAT A LG58
ZHMELT, K& B TR EROD E G L9 =
PN - 2 B 3 MBI 31T B K ER Ak
77y 7 2D EYEK K RO B REFH A 4 52
B U720 KA Bk FR D K SR FE 130 AR oo
EERZER D ST2DS | AR IT DR AR
T ERBIAE LD Lem o 7o, W NI K ER
et 7 Zo 7 AL s 2 AR OBIRERIZ T
RRMEL, —EOWEIR CTIE R KSR EE 2
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mercury around Japanese Islands using atmospheric mercury monitoring network

EXER Sl
IASETR (BRET - 2 AR 9T5K)
WFZEDHRAE, R D I

Bl e
S FFEA B BT (BREE - PR EER) | TR A
IE— (ERS - A )

HEAY ORI E EKERI BT
gnARHLZ | SRA AT (BENLBR BENFZERT)

ENA DK BRI AR N — 22T 2B F
o 5 CHTi LRNR ) | ) WL (BN BR B
WFZERT) L ARBUZ (R K F) | 3K, B
55| LIRS R ARG — (BB RIS L )
EISTING TR VN D)

A ARENIZIBITHR KK L FE D

BN T —H iR
HNER (ENLBREENZERT)  RERC (IR
KF)

e R KSR O Bh RERLH
AL, BRFHAERR (S BREEAFZ0RT)

IKERBHREE T /L DR
PeINBL, AT H—Z (R B KRT)

WA N 3 T YRR L P B L
David Schmeltz CK[E EPA) . David Gay CK[E
NADP) . 77 iR E (BREE44 B BE R SR L 22 4
) 7T RIS 31T D KK K ERBLI R T
—JDaA—7 4 F—h
Mark Olson Ck[E NADP)

bk - 7T HBEIZ 31T B KA A K ERE

[X27]
7ay = Mt

,78,

[ESTEH ]

AT VKGR D ER BT BN HE
[ —7]

HIRER B
(A e ]

SRR 27 AR — SRk 31 4R (5 - 4F)

[F—T—F]

K (Mercury ) . K& ik %& ( Atmospheric
deposition) . K5~ MHFAHA (Air-sea exchange) .
W VE/E W (Marine wildlife) . 2= %) ¥ #5 ( Bio
magnification)

(HF SRR DR ]

HAE A ARERNOR FEIRBAL Th o R
IKERBLD A 2RI L [RIBLHIY A S L EREEAS e
ATV S F U TR TR ERER AL S OV
A Z FEfE T D, ZAUTKYD . KR&-EM O KR
AEHE K DN T O K ERO B AR A QNI
W~ 7K SRR B 20 R 2155,

EI=H=NR
H A\

ANFREBNC Lo TRA I S 7 K R
IXHIER EAIEERL . B DimE< BN - 0 4
RERICR B A B2 D2 LB TWNDY, D72,
[ D Ffil A28 2 7= [E B 7t 23 R B Tk
V. UNEP (EEBREEF ) 1T Lo FUHA O FH A2
8T, 2013410 A IZIZEBRA 72 /K SRER ) S0 (K
{REA) IR T DR EN R DA REARTT LY
KR CRMES NIz, 5% KIRFAIOEIRZLY
- [E CHEH BB R N FERES TN E 72D 3,
SHRIDAFNMEFHEE L COBRE T KRE=FY S



RF=HV T T =BG LT B K EREhREE
TIVORFENEERAL BT LD EE 2 B,
ARERITRA M Bl IR RS DB
BEAR (LK) 2 BB LN DA M EA~EETD
D, ER~OIKERO T EAMRFE AR I 1T AT O
BUZ LA EMD ., MFFEIZHBIT A KB DENBEL A1)
BATIRRZ MO0 ER DD, A RZE T
U7 Mg, RIS A CH AR ENC LD
RE~OKEPEH BRSO HIR THLR 2, KK
ST KSR R M o I E D X7
WA 52 QOO BlITE I THD,

[HH]

BAE A ARERNORFEICERL THh L RE T
AKERBLAIY A SR L, [FBLR YA b & i r
BEDS TV U Z 38 1 DBRBE K EROD BN - M) 5
FADFREIREZ MR %, FTo, KERUTBIT DK R
FARIDFERINT I D BREE KRR RITBE 5
TR RFEDT=D DT — AT D,

UIfrFS DR R ]

U KR& - BEARFARBORME=4V 7T —HIZk
27K SR B2 AR SR i il HiT % 0D I8 1 oD
T —HORAFERT VT kI BT D KK K
SRR FE K UK ERIE A S DR A 22 Bh oD SERESAR A

U A ARENOKKQFKRBE=FI T Ry T —7
D FIEHIFAE

U7 VT -REFERBE=FI TRy T —7
(Asia-Pacific Mercury Monitoring Network, LT
APMMN) ~D 7 —Z {2t K O =4V 7 el
BRI LD ERR /)

U A AT 36 1T 2 RS-V R ] D K SR A Ha 2 K
ORI~ DK ERE TR O g B

[AE IR AR 2 ]
1. pk 27 4R

K& - B K ERDEREE =2V 7 % L |
INFETOBRGERO —H2imCELTEED D,
7 W NG - - RS I B VTR
WK T R DO KERT T 7 2D B LK K O

,79,

REtOY TV T EER L, KT ORRAKER K&
O AT IVIKERE T 95,
2. Fpk 28 A

KR BEARFKERDEGEE =Y 7 Zfk i T D,
VT EEH G LT E 5 (8 72 B A Nk
SEU, B=HV T HBRMGT D, Fio, HARDREH
KERBLI R T — 7 DHE 72 DL 3T —
DR B PRI 2445, — 7 BT EEBE I
L7k R DR AKERE AT LV IKERD S5 4T % 5
95, MBS U CHEEBLINZ S h 52,
3. Rk 29 HJE

KR BEARFKERDEGEE =Y 7 o fk T 5,
LB T — 2 & LELCTEED D, HEITIET
CHRLEBLIN - FEhE 5,
4. Rk 30 4R

KR B K H K ER DT =21 o 7 %kt
Do VBN T — 2 %5 CELTEED D, BT
I U CHEEBLIN 2 232,
5. Rk 31 4

KR BERFKREROE S T =2V o 7 AT 2
EEBIT, INBDOT —H 5w LELTEED D,

[3ERR 27 A2 DA FE I M AR SR OEZE ]
1R - Bk Rk ERDOBLHI

JUMN T 0> 3 it ORGP, @ i) &
e o] U D RIS T L 6 QMR IR AR T L2 38 C
ek KSR BN D=2 T Ak LT,
KK ERD 43T 1L EPA method 1631 (ZHEHLL TT
77, 2014 4= 6 AM 5 2015 4= 5 A FTO 1 4
(2B DK HS ORI E R, K(ETHT
9.8 ngL* (2016 mm), /=i ¢ 7.3 ng L* (2199
mm). & 17 C 7.7 ng L (1629 mm), IR T C
7.5 ng L't (1766 mm), FAlF T C 6.6 ng L (2914
mm) Toh iz, 728, () WITERIEKETHD,
Fio, MIFTIX 2014 45 7 A BERIZBARL TR
V.11 » H o DETH D, KRIRTTLAS O HL R Tl
AR DIREZEITIZEA LD o728, KR OB
AKHPREEIX, 2013 4F 6 A)°5 2014 /£ 5 HETO
£ 7.6 ng L (1811 mm)iZ b R TRReE o7, &
DOHERNTETZBHGLIN TRV, 2014 FLURE ., Bl ik



LR B D FUNFEER D K LR B ANE I THDHZ
EMB, ZOKRRBIRS O THRETL TOKULELN
HD,

— 5 KR AR T TR RE HK RO H T
=RV T EARE LT, KR CTIE AR ERE=
H— (AARAL AV N AR AM-5) & FVWTC 15
EORET —2EF TR, 2hve 1 R
EEU TR LT, F7o, /& Tl Tekran fHHE2
fERI]E=%— (MODEL2537X-1130-1135) 2 i\ T
K& DI AR 4 8 7K $R (Gaseous Elemental
Mercury . LL & GEM) & 4 A IR 2 {k & /K $R
(Gaseous Oxidized Mercury, LA GOM) | i TNZ
Ki-7-He/K 4R (Particle Bound Mercury, LN PBM)
% 2 R TV 1 T E D 3 IR A
JVTEMILZ, 728 . GEM 22\ Tl GOM &
PBM % 2 BEffE]H 7V 7L TCHARINZ 5 45 [E R
TRET —X2&1FT\5, 72, PBM JREITRIE
2.5um LL R ORI OKERIRE TH D,

AARTNZISIT DR 27 AR OO I AARIK SRR
1% 1.0~6.5 ng m3 OFIPHTHY | LIPS (HEETE
A7) 1% 1.85+0.34ngm3 (N= 7084 Bfi]) TdH-
7o BORIRFE I 2015 4F 10 H 28 H D 22 )5 23
RF D NS U7, B & [RIARIC 12 REfE] DANIC
1 ng m3 LA R EEDS BF-2 m EE S 0 Bl S
ATZ03, ZEDOBEEEITTRK 24 F-FE L0/ b 7enoTz,
— 77 AERATICIIT DR 27 AFEO R HKER
IR EE DL EIL, GEM #SE78 2.18 + 1.08 ng m®
(N= 62769) . GOM JE£ Y 0.0070 + 0.010 ng m™
(N=2779) . PBM #2J£ 73 0.010 £ 0.020 ng m3 (N=
2779) Th-oTz, GEM IREEITEFNOHIEITHT
TROREWMEA A DIV, GOM R ITHEFICH
rolz, PBM REIIAZICEL, 12 A 23 HIZh
B EE 730 pg m3 ANEIS AL,

INHDE=XY T IIRE B R LE 2N E
i L TN P 003 7 I K oD 3 A B L2 d8 1T
DB EHHEHEL TR, B2 —2 B ARDOBH
ST —7OHEEL TOHREIZRI-L2>D0H 5,
7o, A4EE 6 HIZiX APMMN OU—27 gy 7%
AARCRAMEL | EBRA 7B Ry hY — 212 il iR
MIZH /1L T,

,80,

2 REVBHEB OKBRBLEICBETHRE

7< Jg g K o 77 AR 7K §R (Dissolved gaseous
mercury, LL N DGM) OFHAIE 7 Z w7 ZE H D=
D DK BB K OGN 23 7 PN i 3G B OY
ZRBZIBNTENEN 2015 0 6 HE 8 HIC
T L7z, F72, 10 HICITHEERFZE B ST
DZATHFZEMST AL | KH-15-3 IRATHEIC S0,
WMV CRIER OB Z R L7, 7235,
OB T — 2 IBEMAIT P Ch D, BRI
D DGM DR KA DHg Ky 7T —
Ve FAVTHEK T DGM %47 ~ /L7 LK §Re4E
BITHEL, KERIEH T 77 2AOHHIZ MBI K
SR SRR KR - AT SR YR KRR L I ONC
JE A B SE DR R RS O TEIIIL 7, HiEE
XFEBREICFFDIF o7 %  MBKIE — R &
HWHEICTER L, KBH 7T 2 F 1%
Liss and Slater (1974)DH ZAZ#aE5 /L M LVE
HU7z, 2B ET VDRI A=H—D—DThD
ARSI 1 Naightingale et al. (2000) D% BR=
ISV TEIEL,

WEF NTEOEK T DGM 2 1% 38 £ 9 pg L
(N=13)THY, 2013 4=} OF 2014 FOBLIfE (R
PR NERIFLEE CThoTe, KRR FKERESE H)»
LRSS DGM DiRfFI L 24~641 % Th
D, R OKEIRE DS @72 KRB O 2 HiS
ZERWDCRAIFIE L 100%LL ETHhote, 2oz d
D5 W P CIIKER B 03 2D R0V IR BE
ThHDHIENRBII, BT —2hoHEE L
KR 727 213 1.0 £0.6 ng m2 hl Th-o7=,
WEIFNEE DS 100%| 372720 St.8 & St.9 1Tk
BT TP AR ZNEN-0.3, -1.7 ng m? h'1 T
HoT7,

— 7, L5 5 HSIZRB T A K O DGM i
FEIL 27 + 6 pg/L (N=14) THY . Tk DB B
(22 + 7 pg/L) I _TROR R Do 7243 (P<0.05) |
WE T NS /KRB BT DI D LK~ T,
LU, DGM O i 1L 3-~C 100%%
A T, AKERR N7 7> 7 21X 4.1 + 6.6 ng m?
ht THY, KFICHATK 4 E@Ehote, EFED
BLRRF I AR E S0 B B2 0O 58 0D 5 B 2 52 1)



TE A BEELSNIZT20  KBIH 7 Ty 7 20K
ENoTe LB ZBND,

MK FKEBDOIRERN DR E 5346

FOOKIE 1 HS OKIE 70m) K ONZ L 4 s
KK 100 m) ICB W TR A D =A%
£k #5 (General Oceanic #:5 GO-1010 X) A1 /i
L. $hE S MK EY TV 7 Ui, SRER% O
ATALER SR (T AT DERERICSE L | HEK T OWESF
RE/KER (D-Hg) Hhi1-RE/KER (P-Hg) | I81F AT L
KER (D-MMHg) O 2R E LTz, £, 1A
FILKER (P-MMHg) D73 sl a7z, T, Kt
REH W) (POC) LU FERED L (POSS) D FES I
ELT,

FCOtKIEIZHITD D-Hg LY P-Hg 8 13K
20m £ THR AR L7243, D-MMHg 137K 50m
DI TR RS m o7, ZOWE T POSTEED
NI ZEMD, MEFEFKZR D 25 &[RRI
T O BRI LD MMHg OEH N Z > Ty
LEMEREIND D, —F, AEFEO X CIIoKE
40m FITICAFE T 2R LR E £Cld D-MMHg 23
FEAERHENRNOIZH LT, B ERE LV
RVEE T3 pg LTRREDORE Th-72 (K 1),

D-MMHg (pg L) and PO4* (mg L)

0.000 0.020 0.040
0 ]

T T T

20
40

60

1
o
\
[ ]

100 [ )
|
o L_® 1 ste

~e-D-MMHg

80

Water depth (m)

=—P0O43-

1 ZRHE St.6 O D-MMHg & PO DI E DR IE 4y A

POSIREES RFEDSRE DA AL TR, £EIZH
TR 7T I DA R IR R E LI oA
W53 RS D-MMHg DFRE. 5347 O SR EEK 00—
ThHEZZDND, Flz, KEIZBITS D-MMHg
DI OB ZD IO 7R ERE A 2o~ B B2 K+
ThHEBZBILD,

A MG TP ORKBROEYERICETOAE

2014 4 10 AIZ XSS B 3 Sz Hs
W, 100 pm AV 2D T T2 7R Foy M e
L, 7T b E T 7 e IR I R AL
Too EBRBICFED IR 725, T AMMEIEK 12
TEE L= Oz RS S o OB LT,
F72. 2014 4F 10 A5 11 HICEESR CHiEsh
7o fE 22 T 147 BB ATFL.

-80 £

KO, A Al B A B L L BB ST
MOFEEE LT, 2SO AR DR K SR
B

EERBEE DK~ =T MHE>THTLIZ,
FTo, RFE - ERLERNIRLLD SHHIT o7,

TR ORIKBIREITRERESHTZY
0.005+0.001 pg/g CEEME + R ) ThoTo,
— 07 S ORMKERIR IR B & H72Y 0.045 +
0.051 pg/g ThH-o7o,

0.21 +0.18 ppm (N=3)
147
0.4ppm ugg?twet 1

9)



BERFENMRLEZRELIAER, 77078 Tl
6.3 - 6.9 %o, FFHTIL 9.3 — 14.5 %o, DHIPH TH -
7o KK SRR L OO ek HufiE & 28 R RN AR EL D
RE B4R 2 & AL Wy s o £ A& & 2”4 Trophic
Magnification Slope (TMS) %% H L7-#& 5. 0.0943
ThoTo, ZOMEITERIE 100 =i WToHE
EEOHED T,

~ 0.06
® 0.05

=i 0.04 N=T7 N=3
fg 0.03 N=13

2 A

8 0.02 N=d o
,".“P 0.01

® | I

IF L L

bk ]
2 wTVERYOAREESERAR (Whole Body)
DRIKERE FE D LL#g

ke

REAOAESBRT=XI 7 RFRICERAL
LTHIL., BARERNO KK KRBT
MBI E EAT-> QD Tz, 48 i K @

ZHRLAREEWI T OFAMIFFE R E L TIREIL
TW5,

ARAFIED—EBIL, BREEMFIEHR A HEMEE IS0 R
REKERDO RER S AR T T AR LM EEY ~D
AT TN BE T D 7T (26-28 4R | KW SEhtisih
TW5, W FE X E S BRI OS AR 2
HETHY, AARIFY T T —<)—F =L LT T
T— 2 [P - IR Y C O KSR O Bh RE LI &A%
Hr &ML, FfEL THD,

(R e ] O dm SCR R ]
1)Marumoto, K., Hayashi, M., Takami, A. (2015)
Atmospheric mercury concentrations at two sites in

the Kyushu Islands, Japan, and evidence of long-
range transport from East Asia. Atmospheric

,82,

Environmentl17, 147-155.

2)Song, S., Selin, N.E., Soerensen, A.L., Angot, H.,
Artz, R., Brooks, S., Brunke, E.-G., Conley, G.,
Dommergue, A., Ebinghaus, R., Holsen, T.M., Jaffe,
D.A., Kang, S., Kelly, P., Luke, W.T., Magand, O.,
Marumoto, K., Pfaffhuber, K.A., Ren, X., Sheu,
G.-R., Slemr, F., Warneke, T., Weight, A., Weiss-
Penzias, P., Wip, D.C., Zhang, Q. (2015) Top-down
constraints on atmospheric mercury emissions and

implications for global biogeochemical cycling.
Atmospheric Chemistry and Physiés 7103-7125.

(WFFEif D #5834 ]
1)Kohji MARUMOTO : Variations in mono-methyl
mercury concentrations during a rain event at a site

in  Minamata, Japan. The 12" International
conference on mercury as a global pollutant
(ICMGP2015) 2015.06 (Jeju, Korea) .

2)Kohji MARUMOTO , Shoko IMALI: Observation
of dissolved gaseous mercury and mercury evasion

flux in surface seawater of some sea areas in
western Japan. The 12" International conference on
mercury as a global pollutant (ICMGP2015)
2015.06 (Jeju, Korea) .

3)Shoko IMAI, Kohji_MARUMOTO , Keisuke
MORI: Mercury uptake in breeding red spotted

grouper (Epinephelus akaara) and devil stinger
(Inimicus  japonicus). The 12" International
conference on mercury as a global pollutant
(ICMGP2015) 2015.06 (Jeju, Korea) .

4)Norio FUKUZAKI, Noriyuki SUZUKI, Yasuyuki
SHIBATA, Kohji MARUMOTO : Observations of
atmospheric mercury in Kashiwazaki City in Japan

during winter. The 12™ International conference on
mercury as a global pollutant (ICMGP2015)
2015.06 (Jeju, Korea) .
5)Noriyuki SUZUKI, Akinori TAKAMI, Yasuyuki
SHIBATA, Kohji __ MARUMOTO , Akira
MIZOHATA, Norio FUKUZAKI, Kenji DOI,
Hiromitsu NAGASAKA, Tatsuya HATTORI,




HOSHI:
Atmospheric Mercury Species and Mercury in

Shunji Monitoring  Activities  for
Precipitation in Japan. The 12" International
conference on mercury as a global pollutant
(ICMGP2015) 2015.06 (Jeju, Korea).

6)r5 ifE. S 254, Gt B AARER  HDO
ffi G b — =L L COVF T LFRNARDAH M
At 25 24 RIBRET LR RS Rk 27 45 6
(FLWE. AbifEE K2)

NAAZEE & [ 2B T AR KL OFEKHF oK
RO B, 18 05725 KRB BN FE AT
gees R 27 -7 H (FEI . & R RF)

B)ILATER . KU, R  fE ] il s 1)
HRZAPTERERIK RO T =2V 7. % 56
[EIRXERBL SRR PRk 27 4 9 A (RO, B
it FH R 27)

NAARTFENG ., 5 A1 KRBT DMK
ZARIKIROBUN LRI T T 7 2DHEE. H
RS2 2016 SR ERF RS PRk 28 4 3 J
CRAC RREE)

10)4 HEE T FARFENG: XREICRBIT54EmT
WK SRR B L2 R 2 E RN LE D BfR. Ak
28 FEE HAOKEFRRFRE K 28 43 H
(CHRORL B R F)

[3CHik]

1)UNEP (2013) Global Mercury Assessment —
Sources, Emissions, Releases and Environmental
Transport-. UNEP Chemicals Branch, Geneva,
Switzerland.

2)E.G. Pacyna, J.M. Pacyna, F. Steenhuisen, S.
Wilson (2006) Global anthropogenic mercury
emission inventory for 2000.
Environment 404048-4063.

3)Marumoto, K., Hayashi, M., Takami, A. (2015)

Atmospheric mercury concentrations at two sites in

Atmospheric

the Kyushu Islands, Japan, and evidence of long-
range transport from East Asia. Atmospheric
Environmentl17, 147-155.

WAAEFEN, e, TH—Z, AL

,83,

(2012) 4 B 2R 2 AR L 7o Vs A7 06 M K SR 46
LMKV 7T — OB AR B R 08 KSR
M7 T9 7 2D RFEGVIC G2 DB, 2L F,
61 (12) 1063-1072

5)Liss, P. W. and Slater, P. G. (1974) Flux of gases
across the air-sea interface. Nature 247181-184.

6)Naightingale, P., D., Malin, G., Law, C. S., Watson,
A. J, Liss, P. S., Liddicoat, M., ., Boutin, J. and
Upstill-Goddard, R. C. (2000) In situ evaluation of
air-sea gas exchnage parameterizations using novel
conseervative and volatile tracers. Global
Biogeochemical cycles 14(1373-387.

NAASETE (2014) Wi 7 Nl &k O X R EECB1T 5
WO D KR 7T v 7 ZADHEE LKERDTE
RERIHT. ok 26 L/ [F /K (Rie - FE
> #—4E R 35,91-95.

8)Lehnherr, 1., St. Louis, V. L., Hintelmann, H., Kirk,
L. (2011) Methylation of inorganic mercury in
polar waters. Nature Geosciere 4 298-302.

9)FE/E G744 (2010) FAIMFEICE FALHKEROFM
iR (L), - AR S R
AR FLRKPE R RS R 2-4,
http://www.mhlw.go.jp/shingi/2010/05/dl/s0518-
8g.pdf (2015451 A 22 H7 7 &A)

10)Sakata, M., Miwa, A., Mitsunobu, S., Senga, Y.
(2015) Relationships between trace element
concentrations and the stable nitrogen isotope ratio
in biota from Suruga Bay, Japan. Journal of
Oceanography 71141-149.

11)A.S. Riyadi, T. Itai, D. Hayase, T. Isobe, S. Horai,
T.W. Miller, K. Omori, A. Sudaryanto, M. llyas,
I.E. Seotiawan, S. Tanabe (2015) Comparison of
trophic magnification slopes of mercury in

temperate and tropical regions case studies on the

Oregon coast, USA, Sanriku coast, Japan, and

Jakarta Bay, Indonesia. Chemical letters 441470-

1472.



W B R EE S L — 7 (HAERSE)

KR IR, MV 351 2K RO L Mt L 10 B AR B R 28 i PR (RS-15-10)
Bioaccumulation of mercury and food web analysis of near shore ecosystems in Minamata Bay,
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in the present  The 12™ International conference on
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( Jeju, Korea).
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Development of atmospheric mercury monitoring method for rapid and simple screening in mercury
emission sources and their surrounding areas - Impact assessment on mercury emitted from the

eruption of Mt. Aso (1) -
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Observation site 29 Nov. 2014 7 Dec. 2015
East side of the Aso volcanic area
Namino 2.1 = 0.10
(N=2)
+ +
Nabenohira camp site 2'2(’\1_:3?)'05 1'5(’\7:??)'08
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Takamori (N=3)
Summit of Mt.Aso
+
Cable car station 1'4(’\7:2)'07
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Before the eruption  After the eruption
on 25 Nov. 2014 on 25 Nov. 2014

Air Hg concentration (ng )

N 432 526
Average 191 2.00
sD 0.33 0.31
Maximum 3.12 3.38
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F 3 PIERK IO KK ORI B & LK EL

TS KR &
Period From Nov. 2014 to  From Sep. 2015 to
May 2015 Oct. 2015

Mercury in volcanic ash  (ng g%)
N 36 3
Average + SD 1.7 =0.9 161 £15
Maximum 3.83 175
Minimum 0.26 145

Ash fall amoounts (ton) 2,100,000

Mercury emission (kg) 3.6
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Study on effect of mercury compound on marine plankton food web
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Fig. 1 Sampling sites of the plankton in Japan

Table 1. Total mercury concentration (dry weight) of the
plankton in Seto Inland Sea, the Sea of Genkai and
Kagoshima Bay, Japan

Total Mercury Concentration

Sampling Site Year (ng/mg-dw)
2013 0.087 + 0.075*
Seto Inland Sea 2014 0.424 + 0.253*
2015 0.037 + 0.031*
. 2014 0.032 + 0.007*
The Sea of Genkai 2015 0.340 + 0.133*
Kagoshima Bay 2014 0.214 - 0.693

*Darta are shown as mean +SD.
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J—7 OB E S — E FEE (PTWD Y4 0 E
SIKERIRE 2.5 ppm ORI ZERENAKEE 2+
i 7= L Cd,

i BB L > TR SN2 E L FV D XK ER AR
Y NERFHZENTEZO T, #OE X AL ARES 7]
HEIZ72 72, EDX8000 (22 FirHlE Cld, 78
B UG EE (2.5 ppm) O ZFER LT, &
I X ARG AT IR A S50 i IR B sy
Hrewnd JTIEE D08, PRBEL B A LB L LN o)
RHANEREE T Cho THHIE TXAEMBHD,
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1)Koichi Haraguchi, Akito Matsuyama, Hirokatsu
Akagi : Simple determination of monomethyl
mercury using dithizone extraction/TLC TDA AAS
method. 12th International Conference on Mercury as
a Global Pollutant (ICMGP2015). June, 2015 (Jeju,
Korea).

) g —, LB BRI E LEEOD
DRI BT OE F - hRAb. <EHLIRERAZH
KL EE—R (2015). fEA, 2015. 7.

[CHik]

1)WHO (2007) Exposure to mercury : A major public
health concnern.

2)Akagi H, Haraguchi K, Kinjo Y, Malm O, Branches
FJP, Guimares JRJ (2000) Exposure of aboriginal
pepole to methylmercury due to gold mining in
Amazon, Brazil. J Environ Sci, 12: 45-50.

J)ERIEG (2004) KER T~ =27 /L

4)Margler LW, Mah, RAThin layer chromatographic
and atomic  absorption  spectrophotometric
determination of methyl mercury. J Assoc Off Anal
Chem 64: 1017-1020.

5)Yamaguchi S, Matsumoto H, Hoshide M, Akitake N
(1969) Microdetermination of organic mercurials by
thin-Layer chromatography. Kurume Med J 16: 53-56.

B) KUY, IR ED, SFe—5F (1981) 7/t
iJE 2 VD BERE A K ER D IE &, b
% 30: 305-309.
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AR LD(ERIZIIT D AT VKR OUEEE M (RS-15-09)
Assessment of methylmercury exposure in Vietnamese
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(methylmercury analysis)
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(DAF IV IKERBRE TR KL TREZVED BB IR ~DY
A7 EHIZBN T, IR BT D AN EE Bua
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DOEIETE 96~98%% <L, 1EK D[RR 5T
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*2
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" U LR GC-ECD i
0.479 0.486
A
0.483 0.491

QARWIFED T & — /X —Matfi & AW AAT o T2
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AEH(BZ, RO OIERK T THTET

&% (100 FafA) , BRECLIRUB N A FTEIRE,

KER L DGHTEATVY, W OFHEEZ ]~
HTETHD,

K=
ﬁfﬁﬁ"i REAR IR DKM IERE AR 74T
/Lrijth“‘ﬂ?ﬁé( HHEE R FRE) 1T B
'éliﬁjf(“&)'éo

[HFFEEAR D FR SC3E 3]
7L

[AFgEif o83 ]

Dot B EAR R, 4 B TEERS. &
+1h. ﬂ%ﬁ?ﬂa BRI AR %, AfEEESA,
FA s 1F B NSRRI A ek
BHRATF VIREROE ) 53815 Rk 27 FEEAT LV
KERI—=T 427 K 28 4 1 H (RA)

2)Yoshimoto K, Yamamoto A, Koriyama C, Ishibashi
Y, Tabata M, Nakano A, Yamamoto M. Total
Mercury and Methylmercury Analysis in the Muscle

and Gonads of Seafoods using Heating Vaporization
Atomic Absorption Spectrometry. 55" Annual
Meeting of Society of Toxicology, New Orleans,
2016. 3. (T7E)

[ 3CHik]
1)Miyamoto K, Kuwana T, Ando T, Yamamoto M,
Nakano A (2010) Methylmercury analyses in
biological materials by heating vaporization atomic
absorption spectrometry. J Toxicol Sci 35: 217-224.
2)Sakamoto M, Chan HM, Domingo JL, Oliveira RB,
Kawakami S, Murata K (2015)

fingernail and toenail mercury concentrations as

Significance of

biomarkers for prenatal methylmercury exposure in
relation to segmental hair mercury concentrations.
Environ Res 136: 289-294.

BRI~ =27 /L BRBEE YR 16 423 A
http://www.nimd.go.jp/kenkyu/docs/mercury_analys

is_manual(j).pdf
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Technical transfer of mercury monitoring techniques that necessary for counter measure as for
mercury pollution in Lake Managua Nicaragua, and performing of mercury exposure survey to

habitants around the Lake Managua
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Examination of hair mercury in areas concerned with mercury pollution around the world
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