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Mechanism Group

1
1
4
Preconditioning endoplasmic reticulum stress
GRP78
Scientific Reports
0.2 % wlv 15 ppm CdCl;
4
25 P1
MRNA nonsense-
mediated mRNA decay NMD
P1
P1
astrocyte IL-6
1 glial cell line-derived neurotrophic factor (GDNF)
IL-6 GDNF
GDNF
eEF1A IL-6
SIRNA



MeHg  TrkA pathway

100 nM
(apoptosis) GM1
ganglioside MCC-257 TrkA
pathway MeHg
MCC-257 MeHg
(apoptosis)
1
(NPC)
10nM  CyclinE NPC
Lithium  GSK-3p cyclin E
NPC
Lithium
30%
4
14

1,000



PJ-13-01
Research on selective cytotoxicity and sensitivity of individuals toward methylmercury

22 26 5
(Methylmercury)
(Selective cytotoxicity (Individual
sensitivity)

ChengJ. Shanghai Jiao Tong University, China

Rostene W. (INSERM, France) Bourdineaud J.P.
(Bordeaux University, France)

VEGF
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[CBS IHC] Cerebellum Cerebral Cortex
Cerebellar granule
cells layer
Purkinje cells layer
Molecular layer
[CSE IHC] _ Cerebellum Cerebral Cortex
Cerebellar granule
cells layer
Purkinje cells layer
Molecular layer
25 - Bar = 50 mm
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eEF1A

eEF1A
siRNA
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Each value is the meant SEM (n = 6). **Significantly different from the untreated group (p <0.01).

Protein expression
(% of basal)
Protein expression
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eEF1ASiRNA

Viability
(% of basal)
Neurofilament H
cell ELISA
(% of basal)

eEF1AL
Negative
siRNA

EFIAL
SEFL
legative SRNA

eEF1AL eEF1A1

SIRNA Basal

Basal

Each volue is the mean = SEM (n = 6). *Significantly different from the untreated group (p < 0.05).

eEF1ASiRNA

(Shanhai
Jiao Tong University
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2)

3)

4)
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Bourdineaud JP, Fujimura M, Laclau M, Sawada M,
Yasutake A (2011) Deleterious effects in mice of
fish-associated methylmercury contained in a diet
mimicking the Western populations' average fish
consumption. Environ. Int., 37, 303-313.

Godefroy D, Gosselin RD, Yasutake A, Fujimura M,
Combadiere C, Maury-Brachet R, Laclau M, Rakwal
R, Melik-Parsadaniantz S, Bourdineaud JP, Rostene
W (2012) The chemokine CCL2 protects against
methylmercury neurotoxicity. Toxicol. Sci., 125,
209-218.

Cambier S, Gonzalez P, Mesmer-Dudons N,
Bréthes D, Fujimura M, Bourdineaud JP (2012)
Effects of dietary methylmercury on the zebrafish
brain: histological, mitochondrial, and gene
transcription analyses. Biometals, 25, 165-180.
Fujimura M, Cheng J, Zhao W. (2012) Perinatal
exposure to low dose of methylmercury induces
dysfunction of motor coordination with decreases
of synaptophysin expression in the cerebellar
granule cells of rats. Brain Res., 1464: 1-7.
Bourdineaud JP, Laclau M, Maury-Brachet R,
Gonzalez P, Baudrimont M, Mesmer-Dudons N,
Fujimura M, Marighetto A, Godefroy D, Rosténe
W, Bréthes D. (2012) Effects of methylmercury

contained in a diet mimicking the Wayana

Amerindians  contamination  through  fish
consumption: mercury accumulation,
metallothionein  induction, gene expression

variations, and role of the chemokine CCL2. Int. J.
Mol. Sci., 13; 7710-7738.



6)

7)

8)

1)

2)

3)

4)

5)

Bourdineaud JP, Marumoto M, Yasutake A,
Fujimura M. (2012) Dietary mercury exposure
resulted in behavioral differences in mice
contaminated with fish-associated methylmercury
compared to methylmercury chloride added to diet.
J. Biomed. Biotechnol., 681016.

Cheng J, Fujimura M, Zhao W, Wang W (2013)
Neurobehavioral effects, c-Fos/Jun expression and
tissue distribution in rat offspring prenatally co-
exposed to MeHg and PFOA: PFOA impairs Hg
retention. Chemosphere, 91: 758-764.

Fujimura M, Usuki F (2014) Low in situexpression
of antioxidative enzymes in rat cerebellar granular
cells susceptible to methylmercury. Arch. Toxicol.,

88: 109-113.

Kawamura M, Xing H, Usuki F, Fujimura M,

Yasutake A, lzumo S: A study on the type of cell
death | the dorsal ganglion of rats exposed with
methylmercury. 51

, , 2010. 4.

(VEGF)
53 : :
2012. 5.
(VEGF)
.24 ,
,2012. 11.
, , 2012. 12.

Fujimura M, Cheng J, Zhao W: Perinatal exposure
to low dose of methylmercury induces dysfunction
with decreases of

of motor coordination

synaptophysin expression in the cerebellar granule

cells of rats. 52" Society of Toxicology, San
Antonio, 2013. 3.

6) Takahashi T, Fujimura M, Usuki F, Nishizawa M,
Shimohata Y: Vascular endothelial growth factor

upregulation in blood brain barrier in rat models of
65th
American Academy of Neurology, San Diego,
2013. 3.

subacute  methylmercury intoxication.

7) ] ] ] l
(VEGF)
. 54 ,
, 2013. 5.
8) H i) i) )
2013: ,
,2013. 9.
9) , : : ,
(VEGF)
.25 ,
,2013. 11.

10) Fujimura M, Usuki F: Low in situ expression of

antioxidative enzymes in rat cerebellar granular
cells susceptible to methylmercury. 36

, ,2013. 12.
11) ;
eEF1A . 25
, ,2013. 12.
12) , : :
25
, ,2013. 12.

1) Fujimura M, Usuki F, Sawada M, Takashima A.
(2009) Methylmercury induces neuropathological

changes with tau hyperphosphorylation mainly
through the activation of the c-jun N-terminal
kinase pathway in the cerebral cortex, but not in
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http://jglobal.jst.go.jp/search.php?q=%22%E8%97%A4%E6%9D%91++%E6%88%90%E5%89%9B%22%E3%80%90200901100328135399%E3%80%91&t=0
http://jglobal.jst.go.jp/search.php?q=%22%E8%97%A4%E6%9D%91++%E6%88%90%E5%89%9B%22%E3%80%90200901100328135399%E3%80%91&t=0

2)

3)

the hippocampus of the mouse brain.
Neurotoxicology, 30: 1000-1007.

Fujimura M, Cheng J, Zhao W. (2012) Perinatal
exposure to low dose of methylmercury induces
dysfunction of motor coordination with decreases
of synaptophysin expression in the cerebellar
granule cells of rats. Brain Res., 1464: 1-7.

Cheng J, Fujimura M, Zhao W, Wang W (2013)
Neurobehavioral effects, c-Fos/Jun expression and
tissue distribution in rat offspring prenatally co-
exposed to MeHg and PFOA: PFOA impairs Hg
retention. Chemosphere, 91: 758-764.
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RS-13-01
Study on the molecular, genetic, and biochemical factors that cause differences in stress
responses to methylmercury

nonsense-mediated mMRNA decay NMD
SiRNA

, astrocyte

22 26 5

susceptibility to methyl- mercury
cellular redox system
antioxidant selenoenzymes
cellular stress response
dynamics of cellular selenium

GPx1
mRNA
decay NMD 6-9)

- 14-

in vitro, in vivo
1-5)

1 (TrxR1)
nonsense-mediated mMRNA

10)



25

neuron-astrocyte IL-6 GDNF

25

glucose regulated protein of 78 kDa (GRP78)

GRP78 promoter

activating transcription factor 4

(Atf4)
3 Atf4
mRNA
5-7 Atf4
GRP78
GRP78
GRP78mRNA

GRP78

2 astrocyte
astrocyte

GPx1ImRNA

NMD

11)
Astrocyte 3 TrxR1,
Mn-SOD neuronal cell
Atf4
GRP78
astrocyte

glial cell line-derived
neurotrophic factor (GDNF) IL-6

primary cortical

neuronal cell culture (CNC) astrocyte
Atf4 GRP78 mRNA
real-time PCR
CNC 1 puM astrocyte 5 uM
5 7 CNC astrocyte Atf4
mRNA GRP78 mRNA
astrocyte CNC
IL-6 GDNF
CNC IL-6
GDNF
1uM GDNF 48
20-30 ng/ml
IL-6 48 0.1ng/ml
IL-6
48
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3 in vivo

21

ppm Hg 1 600 ng Hg

0.2 % wiv 15 ppm CdCI2

20 ppm Hg 4
20 ppm

-SeH 10
ELISA
P1

MRNA NMD 6-9)
11)
P1

NMD

P1

P1
0.3 % wiv 1
0.2 % wiv
37.6 £ 2.8 ug/dL
28 2
20 0.2 % wiv

P1 GPx1, TrxR1 -SH , -SeH

mMRNA
25 27

1) Usuki F, Fujimura M, Yamashita A (2013) Endo-
plasmic reticulum stress preconditioning attenuates

methylmercury-induced cellular damage by inducing
favorable stress responses.  Scientific Reports
P1 3:2346 doi: 10.1038/ srep02346

2) Usuki F, Yamashita A, Shiraishi T, et al. (2013)
Inhibition of SMG-8, a subunit of SMG-1,
ameliorates the mutant phenotype exacerbated by
nonsense-mediated MRNA  decay  without
cytotoxicity. Proc Natl Acad Sci, 110: 15037-
15042. doi: 10.1073/pnas.1300654110

3) Usuki F, Fujimura M (2012) Effects of methyl-
mercury on cellular signal transduction systems.

Methylmercury and Neurotoxicology. Current
Topics in Neurotoxicity, eds. Aschner M and
Ceccatteli S, vol.2, 229-240, Springer.
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4) Usuki F, Yamashita A, Fujimura M (2011) Methyl-
mercury-induced relative selenium deficiency causes
oxidative stress through its post- transcriptional
effect. J Biol Chem 286: 6641-9.

5) (2010) Nonsense- mediated
mRNA decay (NMD) MRNA

29 : 155-160.
6) (2010) mRNA

RNA

), 134-141 , 2010.

1)Usuki F, Fujimura M: Plasma thiol antioxidant

barrier as a potential biomarker for methyl- mercury
intoxication. 53rd Annual Meeting of Society of
Toxicology, Phenix, 2014.3

2)Usuki F, Fujimura M, Yamashita A: Mild
endoplasmic preconditioning

reticulum  stress
attenuates methylmercury (MeHg)-induced cellular
damage through induction of favorable stress

responses in MeHg-susceptible myogenic cell line.

36 : ,2013.12
3)Usuki F, Fujimura M, Yamashita A: Mild
endoplasmic  reticulum stress preconditioning

attenuates methylmercury (MeHg)-induced cellular

damage through induction of favorable stress
responses in MeHg-susceptible myogenic cell line.
52nd Annual Meeting of Society of Toxicology, San
Antonio, 2013.3

4) Yamashita A, Usuki F, Ohno S: Specific inhibition
of SMG-8 rescues effectively the mutant phenotypes
exacerbated by nonsense-mediated mMRNA decay
without cell toxicity. Cold Spring Harbor Meeting,
New York, USA, 2012. 9

5)Usuki F, Yamashita A, Fujimura M: Post-
transcriptional defects of antioxidant seleno-

6) enzymes cause oxidative stress under methyl-
mercury exposure. American Society of Toxicology

51st Annual Meeting, San Francisco, USA, 2012.3

7)
,2011.12
8) Usuki F: Posttranscriptional defects of anti- oxidant
selenoenzymes cause oxidative stress
undermethylmercury exposure. NIMD FORUM

2011, Minamata, 2011.1

9)Usuki F, Yamashita A, Fujimura M: Methyl-
mercury causes oxidative stress through its post-
transcriptional effect on antioxidant seleno- enzymes.
XVIlIth International Congress of Neuropathology,
Salzburg, 2010.9

1) Usuki F and Ishiura S (1998) Expanded CTG repeats
in myotonin protein kinase increases oxidative stress.
NeuroReport 9: 2291-2296.

2) Usuki F, Takahashi N, Sasagawa N et al. (2000)
Differential signaling pathways following oxidative
stress in mutant myotonin protein kinase cDNA-
transfected C2C12 cell lines. Biochem Biophys Res
Comm 267: 739-743.

3)Usuki F , Yasutake A, Umehara F et al. (2001) In
vivo protection of a water-soluble derivative of
vitamin E, Trolox,
intoxication in the rats. Neurosci Lett 304: 199-203.

4) Usuki F, Yasutake A, Umehara F, Higuchi | (2004)
Beneficial effects of mild lifelong dietary restriction

against methylmercury-

on skeletal muscle: prevention of age- related
mitochondrial damage, morphological changes, and
vulnerability to a chemical toxin. Acta Neuropathol,
108, 1-9.

5) (2006)

Ver. 2
p. 431- 4.
6) Usuki F, Yamashita A, Higuchi | et al. (2004)
Inhibition of nonsense- mediated MRNA decay

rescues the mutant phenotype in collagen VI-

- 17-



deficient Ullrich’s disease. Ann Neurol 55: 740-744.

7)Usuki F, Yamashita A, Kashima | et al. (2006)
Specific inhibition of nonsense-mediated MRNA
decay components, SMG-1 or Upfl, rescues the
phenotype of Ullrich’s disease fibroblasts.
Molecular Therapy 14: 351-60.

8) (2009) NMD
mRNA
MRNA
, 2219-2225 , .
9) (2010) Nonsense-
mediated mMRNA decay NMD mMRNA
29 : 155-160.

10) Usuki F, Fujita E, Sasagawa N (2008) Methyl
mercury activates ASK1/JNK signaling pathways,
leading to apoptosis due to both mitochondria- and
endoplasmic reticulum (ER)-generated processes in
myogenic cell lines. NeuroToxicology 29:22-30.

11) Usuki F, Yamashita A, Fujimura M (2011) Methyl-
mercury-induced relative selenium deficiency causes
oxidative stress through its post- transcriptional
effect. J Biol Chem 286: 6641-9.
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RS-13-02
Experimental research on relief of methylmercury-induced neurotoxicity

Rostene W. (INSERM, France)

22 26 5
(Methylmercury)
(Neurotoxicity) (Relief of toxicity)
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25
MCC-257
MeHg
TrkA pathway
(100 nM) (apoptosis)
GM1 ganglioside
MCC- 257
MeHg

(1

TrkA pathway

MCC-257 MeHg

(apoptosis)
( )
(2
GM1
ganglioside

~ 126
K
8 100 Te——amge
5 NGF
P
® 75 -~ B0 ng/ml
£ 50| —O—| N&F 0 ng/ml
3 —o—| 25 ng/ml -
E —0—| 10 /ml " N " N
é 25| —a| ® "";f':‘l " Undifferentiated Differentiated
8 24 h ofter
o 0 30 100 300 MeHg T 1
MeHg concentration (nM) exposure us )

r
@

Each value is the mean = SEM (n = 6).

* **Significantly different from the untreated
group (p < 0.05, 0.01).

an Significantly different from the MeHg-
treated group (p <0.01).

8

aQ
o

Cell viability (% of basal)
& af

0
MeHg ) 100 100 100

100 (ni)
MCE-257 0 0 10 100 1000 (nM)
NGF
MeHg (20 ppm)
Control MeHg (20 ppm) MCC-Zg7 (0,'1)’|)'r|g/kg) D D5M1
- T R MeC-257
i * Comyp
Cerebellum Lm:?::
(TUNEL) | Integri
— TrkA HI] comple;
L 5 phosphorylation v
§ 3 3\500 ERK signal
2 £ 400 AKT signal
g ?2 2300 Pl(ciigml
a8 H
£ 200 Neurite
T 5 100 outgrowth
£ 0 MeHg o MeHg Cell
Control  MeHg MCC-257 Control  MeHg MCC-257 survival

Each value is the mean SEM (n = 8). # Significantly different from the MeHg-treated without MCC-257 group (p

MCC- 257
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NPC

cyclin E

NPC

p13 Rat
Cerebral
Cortex

Neural
Progenitor

—
Cells

(NPC)

= P

Pind g

=
Phosphorylation T

CyenE

I

Lithium

Proteasomal
degradation !

(10 nM)

Lit

(NPC)

hium

(4

) 3)
Cyclin E

GSk 3b

Lithium
(

5)

Confocal
image

Green: SOX2 Green: Doublecortin
Blue: DAPI Blue: DAPI
(NPC)
120 Proliferative
— arrest cell
g e A SR death
;g 80 arrest
® 60 G-Confrul
2 40 ®| Lithium 1 mM|
g 20
S
0
0 10 100 1000
MeHg (nh)
120 [Cyclin E WB] .

Cyclin E (% of basal)

o]

10 100
MeHg (nM)

Each value is the mean+ SEM (n = 4~6).
#. ¢ Significantly different from the MeHg-treated
without MCC-257 group (p < 0.05, p <0.01).

(NPC)

Lithium7



MeHg (20 pprm) + Lithium (3 mg/kg)

Rat
Cerebellum
HE

Lithium conc.
in blood: ~0.1 mM

Bar = 50 um
Each value is the

Rat E Peri-ventricular
Hippocampus
Doublecortin IHC

» ##  Significantly
e different from the
- fheHg-treated
. without  Lithium
Bar =50 im group (p <0.01).

MeHg  MeHg + Lithium

area
Doublecortin ITHC

Hind limb crossing
(score)

o - ~n w

Body weight (g)

s WA g

088888

Control Control  MeHg  MeHg + Lithium

Lithium

24
27

1) Fujimura M, Usuki F, Kawamura M, lzumo S
(2011) Inhibition of the Rho/ROCK pathway
prevents neuronal degeneration in vitro and in vivo

following methylmercury exposure. Toxicol. Appl.
Pharmacol., 250, 1-9.

2) Usuki F, (2012) Effect of
methylmercury on cellular signal transduction

Fujimura M

systems. In: Aschner M and Ceccatelli S (ed.)
Methylmercury and neurotoxicity, Current Topics
in Neurotoxicity, Springer Science + Business
Media, Berlin, 2, 229-240.

3) Fujimura M, Usuki F. (2012) Differing effects of
toxicants (methylmercury, inorganic mercury, lead,

amyloid b and rotenone) on cultured rat
cerebrocortical neurons: differential expression of
Rho proteins associated with neurotoxicity. Toxicol.

Sci., 126: 506-514.

13) Fujimura M, Usuki F, Takashima A:
Methylmercury induces neuropathological changes

with tau hyperphosphorylation mainly through the

. |Ventricle meant SEM (n = 6).

activation of the c-jun N-terminal kinase pathway
in the cerebral cortex, but not in the hippocampus
of the mouse brain. 17" International Congress of
Neuropathology, Salzburg, 2010. 9.

14) Fujimura M: Neuritic degeneration contributes to
methylmercury induced neuronal cell death. NIMD
Forum 2011, Minamata, 2011. 1.
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Research on effect of dietary fibers on mercury excretion after methylmercury exposure
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30%

Total mercury concentration
(ng/g)

% of Inorganic mercury

Control Wheat bran

Control Wheat bran

Blood 0.92+0.18 0.62 +0.22*
Brain 0.88 +0.06 0.58 + 0.09**
Liver 230+0.32 1.80+0.41
Kidney 5.75+0.57 3.73 + 0.67 **

ND ND
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8.14 £0.77 12.01 + 1.28 **
15.39 £ 1.10 21.12 £ 2,79 **

ND; not determined. Data represent the mean + SD for 5 or 6 animals.

*p<0.05, ¥ p<0.01
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PJ-13-02
Clinical research on Minamata disease, with focus on the development of an objective assessment
technique using MEG
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Rehabilitation programs for patients with Minamata disease and care and rehabilitation outreach
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Community development project for home care support, including health care practice
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Risk Recognition and Information Service Group
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RS-13-07
Study of information and perception of the health risk of low-level exposures to methylmercury
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Mann-Whiteny’s U test, p<0.01
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CT-13-03
Organization of documents and materials on Minamata Disease, and dispatch of related information
in Minamata Disease Archives
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(CT-13-04)
Examination of hair Hg in areas concerned with Hg pollution around the world
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Hair mercury
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Information service using hair Hg analysis
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RS-13-08
Historical study on risk management in Minamata disease episode
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Research on regeneration in Minamata disease area
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RS-13-11
Marine ecosystem and mercury behavior in Yatsushiro Sea.
-Quantitative survey of marine benthic community in Yatsushiro Sea and mercury concentration in
different fish species in the food web—
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RS-13-12
Research on the influence and behaviors of mercury in the aquatic environment of Minamata Bay
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RS-13-13

Factors influencing the variation in wet deposition of methylmercury and evidence of long range
transport of atmospheric mercury obtained by simultaneous observation at 2 sites

22

Mercury
deposition)
Long range transport

PM2.5

26 5

Atmosphere
Speciation
East Asia

(Wet

EU
Global Mercury Observation System
GMOS

1

2)3)
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MMHg

Total Hg MMHg
Mercury in East Asian MMHg
Network MEAN UV-A r=0.30,P<
0.05
Asian — Pacific Mercury Monitoring uv uv
Network, APMMN
EU
GMOS MMHg
MMHg
1
MMHg
1 2008 9 2010 8 2011
6 2013 5
Total Hg
6.0 7.0 ng/L
MMHg
5 0.074 ng/L 0.43 ng/L
Total Hg
MMHg
uv
MMHg
25 MMHg 12 4
1. UV-A
1 2008 2013 UV-A
Mono-Methyl Hg, MMHg uv
Total Hg MMHg
MMHg
MMHg
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Wet deposition (ng/m2)
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&
<
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Moen Moan m  SE 400 .
/ /m2/; S .
(ng/L) ng/m2/yr (ng/L) ng/m2/yr -H-E .tg

Sep. 2008 - Aug. 2009 6.1 10,739 0.074 129 1,755 EE a 2.00

e y =-0.070x + 146
Sep. 2009 - Aug. 2010 59 13,652 0.061 140 2,323 DE r=038 P=041

- 0.00 —
Jun. 2011 - May, 2012 6.1 16,429 0.049 131 2,674 2008 2010 2012 2014
Jun. 2012 - May, 2013 7.0 15,382 0.043 95 2,205 2 2008 2013 12
*VWM Volume Weighted Mean Concentration) 4 UV-A

2. 2
2012 6 2013 5
95
Gaseous elemental mercury,
Total GEM %
gaseous mercury, TGM
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1) Marumoto K. and Matsuyama A. : Mercury
speciation in wet deposition samples collected from
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1) Marumoto K.: Factors influencing seasonal
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RS-13-14

Study on natural emission sources of atmospheric mercury
Estimation of the rate of mercury exchange across the air-sea interface in the Minamata Bay

Mercury Atmosphere
Natural emission sources Mercury
exchange Geothermal area
b 2005 2
3)-5)
70%
22 26 5
UNEP
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Dissolved Gaseous Mercury ; DGM
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* 116 £ 76 pg/L N=75
DGM
DGM
Total Hg
ORP
DGM
0.11 33 ng/m?h
+ 5.4 + 6.3 ng/m?h N=75
DGM

3.82 km?

180+210¢g
2
2011 6 27 7 1 2011
2013 6 17 21 2013
DGM
2011
DGM 20 62 pg/L +
45 + 14 pg/L, N=12
0.2 2.4 ng/m?h + 1.06 + 0.67
ng/m2/h, N=12 2013
DGM 34 255pg/L +
65 + 57 pg/L, N=14
0.3 10.8 ng/m?h + 1.84 +
2.73 ng/m?/h, N=14 2013
DGM
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DGM
4 1
1 Total
Hg mono-methyl Hg ;
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1 DGM
DGM
(pg/L) (ng/m?h)
Mean £ SD Mean+ SD
011 N=12 45+ 14 1.06 + 0.67
2013 N=13 50 + 15 1.11 +0.49
N=18 218 + 84 4,12 +2.55
2 Total Hg MMHg
Total Hg
/L
(o) (ng/g Dry)
Total Hg MMHg Total Hg
Mean + SD Mean + SD Mean+ SD
*1 *1
2011 N=12 400 + 260 4+3 No data
2013 N=13 390 + 280 31 141 + 101
N=18 2380 % 2380 18+ 13 3,200
*1 30 : Total Hg 50 pg/L, MMHg 5 pg/L)
*2 2.5cm (2012 ©
95%
2 4%
610 2,000 ng/m?h
1 18,000 46,000 ng/m?/h 10
Ontario Hydro method ”
1 N KCI

4 % KMnO4/10%

H2SO4
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Study on biomagnification of mercury from sediment to demersal fish
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Epinephelus akaara Inimicus
japonicus
2 2
14 10
Table 1

Table 1. Water qualities of the test waters

Measurement ltem Measured Value

Water Temperature 22.1-24.9
pH 79114
Dissolved Oxygen mg/L 58+0.7
Oxygen Saturation % 67.4+8.6
Salinity %o 328+1.0
Minimum - Maximum
Mean + SD
2
0.085 ng/mg 3
0.144 ng/mg 0.592
ng/mg 5.913 ng/mg 0.592
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5.913 ng/mg 4 Fig. 1. Total mercury concentration (wet weight) of
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in water at the bottom of Minamata Bay, Japan.
Marine Chemistry 112, 102-106

5) Marumoto, K., private communication (unpublished
data)

6) 2011 §fi 2D
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7) Sakata, M., Marumoto, K., Narukawa, M., Asakura,
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RS-13-16

Research on the relation between methylmercury levels and marine bacteria in the water of

25 1

Minamata Bay
Methylation

Methylmercury, MeHg
Marine bacteria

Minamata Bay
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Matsuyama A, Eguchi T, Sonoda I, Tada T, Yano S,
Tai T, Marumoto K, Tomiyasu T, Akagi H (2011)
Mercury Speciation in water of Minamata Bay,
Japan. Water Air Soil Pollut 218: 399-412.
(2008)
13: 211-218.

Pongratz R, Heumann KG (1999) Production of
methylated mercury, lead, and cadmium by marine
bacteria as a significant natural source for
atmospheric heavy metals in Polar Regions.
Chemosphere, 39: 89-102.

Malcolm EG, Schaefer JK, Ekstrom EB, Tuit CB,
Jayakumar A, Park H, Ward BB, Morel FMM
(2010) Mercury methylation in oxygen deficient
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Alexander J, Xinbin F, Dwayne AE, Liyuan

L, Baohua G (2013) Oxidation and
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Mercury contamination by many small

22 26 5
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diffusion

marine ecosystem

RS-13-17

North Sulawesi, Indonesia
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benthos community structure

biological accumulation

mercury
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RS12-13

1996

19

23-24



TD
2,500
TA

B 1,500

201 2012

' TL: Talawaan River

TB | /-

H = : ) ~ KM: Kima River
Locat'?" of @ i ‘. BL: Bailang River
Sampling {42 -

'sites ¥ )i S

l‘“f 'y Mining area

V! A o ‘A_ 'v“_q—;wr
M\“, ( —g.? \ ¥
CUY | A -

P ol

@ ! sazha

Save HQTA uANADO I
Manado City S —sa= - \.ég N

T.Hg of Sediment (ppm) ™ * =
0.08 { { |

3

Yo AL Nerre, L gl

N ke b

>l .
047 | unbeom s

8l

Control
(Blongko)

op e X = N
~ | 4 i %
<0.01 2 \ ¥ b N T\ EN W |
. ~>diee 5“% =X : =Pn0.02 %

Anguillasp.
D TA ppm

TD
TA

Eel (Anguilla. sp)

250

., Total Hg (ppm)

£
-
—
—
o
———
—
——
i
——
mm———
-
——
—
——
e
—————
s
‘_—
3
3

poo A A X A RRERARARARERDR
R &>

STLSS S SES TS POPOPIR
o

T TA T8 Control
N 17 2 no 2
Average
Hg(ppm) 0.57 1.42 no 0.05
Max
Hg(ppm) 1.51 2.00 no 0.06

TD,TA

-94-



TD,TA

™ TA
N 20 9
Average

Hg(ppm) 0.13 0.3

Max
Hg(ppm) 0.41 0.51

™ TA

Average

Hg(ppm) 0.28 0.37
Max

Hg(ppm) 0.39 0.68

TD,TA

Mollusca (kai-rui)

™ TA
N 12 n

Average

Hg(ppm) 0.08 0.19
Max

Hg(ppm) 0.21 0.31

T TA
N n 3

Average

Hg(ppm) 0.02 0.17
Max

Hg(ppm) 0.05 0.22

no

no

3 3 34

3 3 34

4
0.21
0.31

Shrimp (Tenaga-ebi)

Control
9

0.02
0.04

Control
1

0.02
0.02

Control

0.02
0.04

Control
28

0.01
0.04

- 05-

ury (ppm)

Hair merc

TD
1.78ppm (2.19ppm) TA
(1.16ppm) (1.25ppm) TB
(2.44ppm) (2.14ppm)
(1.84ppm) (1.88ppm)
TA

CT13-05

Hair Mercury in each site
Wl @ TD TA

10
8 L
- .
.

._ .
@ *
. y 3 ‘
+
% " . L " .. o t,e
LA 2 £
B e .
_ y a = e

@ w© @ 0 w o 20 w0 0 0

1

=

0

=)

o Control (Manado)

-
-
.

%
i

Age

0 0 0 20 w 60

H



1) Mori K., Lasut M., Nagano M.: Mercury
contamination by many small-scale gold ore
smelters along Talawaan River, North Sulawesi,
Indonesia. ICMGP2013, 2013.08 (Edinburgh
International Conference Center, Edinburgh,

Scotland)

2) 8 8yl - ®on' ® )
—fi)bos8 @ BVvos a' :af
aEZN | —

o 8 2014.03

- 06-



RS-13-18
Study on alkyl derivatization technique for speciation of mercury in biological and human samples

- ECD

1

method 16307
NaBEt;

25 26 2

alkyl derivatization
dithizone extraction
(methylmercury) ethylmercury
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method 1630
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3) 1SO (1993) (International Standards Organisation)
Guide to the expression of uncertainty in

05 measurement (GUM).
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2) US EPA (1998) (US Environmental Protection
Agency, Office of Water, Office of Science and
Technology). Methyl mercury in water by
distillation, aqueous ethylation, purge and trap, and
cold vapor atomic fluorescence spectrometry.
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NIMD CT-13-07
NIMD Forum and International Workshop

21 23
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(International Conference on Mercury
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Studies on MeHg exposure in a whale-eating district

22 26 5
Methylmercury Hair
Mercury Wales/Dolphins
Health Effects Maganetoencephalo-
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Evaluation of the effect of exposure to methylmercury and other elements during gestation and
breast feeding

MeHg
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MeHg
Jose L. Domingo Rovira i Virgili
MeHg
MeHg
MeHg
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Methylmercury metals MeHg
Fetus Gestation Exposure
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