10 pg/dL 10

10
JECFA (FAO/WHO FAO/WHO Joint Expert Committee on
Food Additives) EFSA European Food Safety Authority

p.3



25 26

25 27

27

Zafar Fatmi

12 42

Zafar Fatmi
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12 42

25 27

Zafar Fatmi

3 2
27
86
15 17
Zafar Fatmi

66

Fatmi

ng/kgBW/week 2.70 ng/kgBW/week

0.17 pg/kgBW/week

0.70 pg/kgBW/week

44

0.98

p.5



2011
PTWI 25 ng/kgBW/week

18. 29 pg/kgBW/week

JECFA

8. 12 pg/kgBW/week

8 7
PTWI
5 30
0.67 nug/dL
0.81 pg/dL 1.19 pg/dL
8.87 pg/dL 7.01 pg/dL 15.28 pg/dL
14. 52 pg/dL
12. 52 pg/dL 20. 17 pg/dL
4.01 pg/dL 2. 83 pg/dL 10. 84 pg/dL
10 pg/dL
2 5
6. 15 ng/kgBW/week 16.68
ng/kgBW/week 1. 45 pg/kgBW/week
4. 28 pg/kgBW/week
1. 22 ng/kgBW/week 2.71
ug/kgBW/week 3.90 ug/kgBW/week 7.59
ng/kgBW/week
2

PTWI 15 ng/kgBW/week

p. 6



2. 08 ug/kgBW/week

4. 46 pg/kgBW/week 1.49
ng/kgBW/week 5. 81 ug/kgBW/week
PTWI 1 13
1.25 pg/L
3.03 ng/L WHO
0.01 mg/L 10 pg/L 13
3
7 8
8-0HdG
105 70 12 42
Bayley 111

FAO/WHO JECFA

p.7
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H25-

10 p g/dL 10

10 FAO/WHO
European Food Safety Authority EFSA

RNA  miRNA

-006

DNA

JECFA

p.9
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D N N NN

12 42

20

26 3

Asahikawa
Shimotsuke
Japan
Karachi
Islamic Republic of Pakistan / Sindh province / Karachi
Gambat
Islamic Republic of Pakistan / Sindh
province / Khairpur District / Gambat

Pakistan

20 80 50 50
200 600

p. 11



3)

80
20
50
50

5 ml DNA/RNA

20 ml DNA/RNA

5 ml DNA/RNA

20 g DNA/RNA

100

20 ml

100

20 ml

3

3

20 ml

14

24

p. 12



4)

5)

6)

50cm
24

USEPA (2012)  Standard Operating Procedure for an In Vitro
Bioaccessibility Assay for Lead in Soil

1CP-MS

5ml

20 ml

100

p. 13



7)

8)

3
1CP-MS
HPLC-1CP-MS
EDXRF
1CP-MS
RNA  miRNA
DNA
DNA DNA DNA
miRNA

RT-PCR real time PCR

p. 14



12 42 Bayley Scales

of Toddler and Infant development, 3rd Edition (Bayely-I111 )
9)
10)

IgE

11)

Bayley Bayley-111
12)

2

IgE
Bayley-111

p. 15



13)

CD

DNA

14

15)
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16)

[ 26 17 13-38

[ 26 27 1660

[ 26 2 26 2013-9R

° 26 3 17 2196-chs-erc-14
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89 16 105 100 74 174
81 13 94 100 72 172
89 17 106 52 40 92
85 16 101 103 61 164
103 81 184
87 16 103 75 64 139
87 17 104 7 9 16
87 17 104 64 42 106
86 14 100
87 15 102 65 47 112
88 17 105 65 47 112
65 25 90 66 44 110
88 17 105 62 0 62
66 14 80

p. 18



107
100
94

41

39
42

112
112
110

66
61

52

47

47

44

65

65

66

105
66
106

16

17

102
105
90
104

89

66
89

15
17
25
17

87

88

65
87

p. 19



3 4 5
3
ng/kgBW/week
N(GM) | GM | GSD | N(M) | Median Range
Mother Diet 102 0.98 | 1.88 102 0.89 0.30 | 7.97
House-dust 84 0.17 | 1.72 104 0.13 0.00 | 0.87
Child Diet 105 2.70 | 1.83 105 2.66 0.28 | 13.64
House-dust 104 0.70 | 2.78 104 0.83 0.02 | 3.82
Mother Child Diet House-dust
N(GM): GM: GSD:
N(M) Median Range
4
ng/kgBW/week
N(GM) | GM | GSD | N (M) | Median Range
Mother Diet 87 1.01 | 1.87 87 0.94 0.32 | 7.97
House-dust 82 0.17 | 1.73 87 0.16 0.00 | 0.87
Child Diet 88 2.71 | 1.86 88 2.67 0.28 | 13.64
House-dust 87 0.74 | 2.56 87 0.85 0.02 | 3.13
5
ng/kgBW/week
N(GM) | GM | GSD | N(M) | Median Range
Mother Diet 15 0.83 | 1.92 15 0.75 0.30 | 3.47
House-dust 2 0.13 | 1.05 17 0.00 0.00 | 0.14
Child Diet 17 261 | 1.72 17 2.57 0.97 8.56
House-dust 17 0.54 | 3.96 17 0.79 0.02 | 3.82

p. 20




mg/

0. 98 ug/kgBW/week

2.70 pg/kgBW/week

JECFA

Japan

'S
o

Pb

w
[3)]

geometric mean

w
o

N
o

PTWI
(withdrawn, JECFA 2011)

-
(3]

Lead intake (pg/kg bw/week)
) S

2.70
0.98

Mother Child

PTWI 25 pg/kgBW/week [JECFA, 2011]

1 2011
PTWI 25 ng/kgBW/week
PTWI
30
60 mg/
0. 17 pg/kgBW/week 0.70 pg/kgBW/week
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6 7
ng/kgBW/week
N(GM) | GM | GSD | N (M) | Median Range
Mother Diet 103 8.12 | 1.91 103 8.01 2.01 | 44.34
Child Diet 102 18.29 | 2.19 102 17.14 1.76 | 171.93
ng/kgBW/week
N(GM) | GM | GSD | N(M) | Median Range
Mother Diet 63 8.21 | 1.79 63 8.05 2.61 | 32.57
Child Diet 62 15.35 | 2.13 62 14.66 1.76 | 111.77
ng/kgBW/week
N(GM) | GM | GSD | N(M) | Median Range
Mother Diet 40 7.99 | 2.10 40 7.54 2.01 | 44.34
Child Diet 40 23.99 | 2.13 40 20.83 | 7.59 | 171.93
8.12
ug/kgBW/week 18. 29 ng/kgBW/week

p. 22




Pakistan

200

1751
= geometric mean
(]
o 150
3
3
L 1254
o))
=
S 100
£ 5] PTWI
k= (withdrawn, JECFA
T 5 2011)
4 18.29

25-

8.12
0 - :
Mother Child
2
PTWI 25 pg/kgBW/week [JECFA, 2011]
2
PTWI PTWI 5 30

p. 23



3 8.12 ng/kgBW/week

0.98 pg/kgBW/week 8
18.29 pg/kgBW/week 2.70
ng/kgBW/week 7
14 21
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3
Pb intake Diet House-dust
Mother Child
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0.67 pg/dL 0.81 pg/dL  1.19 pg/dL

8.87 pg/dL 7.01 pg/dL 15.28 pg/dL

9 ug/dL
N GM Median
Japan Mother 105 0.67 0.64
Cord 66 0.81 0.73
Child 106 1.19 1.19
Pakistan Mother 107 8.87 9.83
Cord 100 7.01 8.79
Child 94 15.28 15.93
Japan Pakistan
Mother Cord Child
N GM Median
20.00
g 15.28
2 15.00
g 10.00 8.87
° ’ 7.01
o
° 500
= 0.67 0.81 1.19
0.00 — — 1

Pb Pb Pb Pb Pb Pb
Japan Pakistan Japan Pakistan Japan Pakistan
Mother Cord Child

p. 25



10 5

10 ug/dL

N GM Median

Karachi Mother 66 14.52 14.79
Cord 61 12.52 12.69

Child 52 20.17 20.11

Gambat Mother 41 4.01 3.90
Cord 39 2.83 2.96

Child 42 10.84 10.52

Karachi Gambat
14 .52 ug/dL 12.52 pg/dL 20. 17 pg/dL
4.01 pg/dL 2.83 pg/dL

10.84 ug/dL

Surveillance for Elevated Blood Lead Levels Among Children
United States, 1997-2001  http://www.cdc.gov/mmwr/preview/mmwrhtml/ss5210
al.htm 10 pg/dL

2 50 pg/dL 5

p. 26
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11 12
13
11
ng/kgBW/week
N GM GSD Median Range
Mother tAs 102 6.15 2.16 6.4 1.03 73.8
iAs 102 1.45 1.77 1.38 0.47 6.75
Child tAs 105 16.68 1.86 17.17 3.68 57.39
iAs 105 4.28 1.6 4.11 1.54 20.42
Mother Child tAs i1As
N: GM: GSD:
Median Range
12
ng/kgBW/week
N GM GSD Median Range
Mother tAs 87 5.96 2.13 6.60 1.03 45.23
iAs 87 1.49 1.76 1.49 0.47 6.75
Child tAs 88 16.23 1.89 17.08 3.68 57.39
iAs 88 4.38 1.60 4.30 1.54 20.42
13
ng/kgBW/week
N GM GSD Median Range
Mother tAs 15 7.41 2.35 6.36 1.58 73.80
iAs 15 1.23 1.82 1.10 0.63 4.93
Child tAs 17 19.25 1.69 18.60 10.26 57.12
iAs 17 3.79 1.59 3.71 1.75 7.56

p. 28




16. 68 ng/kgBW/week

4. 28 pg/kgBW/week

6. 15 pg/kgBW/week

1. 45 ng/kgBW/week

Japan Japan
100 _ 30
As s |iAs
% 804 geometric mean ; 251 geometric mean
g 2
E £
o] g-’ 20.
£ 60 = PTWI
(o2} .
= £ 45  (withdrawn, JECFA 2011)
o =
® 40 g
E g 10-
= 16.68 ©
» 20 2 4.28
1S 5_
< 6.15 > 145
o
£
0 - - 0 . :
Mother Child Mother Child
6
PTWI 15 ng/kgBW/week [JECFA, 2011]
6
2011 JECFA PTWI
15 pg/kgBW/week 1
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Hijiki in Japanese diet

IAs

25

20

geometric mean

PTWI (withdrawn, JECFA 2011)
15

Inorganic arsenic intake (ug/kg bw/week)

10 7.59
3.90
5{ 1.22 2.71
0 T T T r
Mother Mother Child Child
- hijiki - hijiki
7
PTWI 15 pg/kgBW/week [JECFA, 2011]
7
1. 22 pg/kgBW/week
2. 71 ng/kgBW/week 2 3.90
ug/kgBW/week 7.59 ng/kgBW/week 2

PTWI

p. 30



14 15 16

14
ng/kgBW/week
N GM GSD Median Range
Mother tAs 103 2.08 2.19 1.99 0.36 20.65
iAs 103 1.49 2.34 1.29 0.33 20.89
Child tAs 102 5.81 2.72 3.33 0.52 183.36
iAs 102 4.46 2.60 5.34 0.54 188.13
15
ng/kgBW/week
N GM GSD Median Range
Mother tAs 63 1.44 1.62 1.48 0.36 3.46
iAs 63 0.94 1.53 0.95 0.33 1.98
Child tAs 62 3.53 1.77 3.65 0.54 11.20
iAs 62 2.57 1.66 2.75 0.52 9.09
16
ng/kgBW/week
N GM GSD Median Range
Mother tAs 40 3.74 2.27 3.27 0.90 20.65
iAs 40 3.05 2.39 2.67 0.74 20.89
Child tAs 40 12.57 2.52 11.62 2.09 188.13
iAs 40 10.47 2.65 10.26 1.77 183.36
2.08 ug/kgBW/week
5.81 ng/kgBW/week
1.49 ug/kgBW/week 4.46 nug/kgBW/week

p. 31




Arsenic intake (pg/kg bw/week)
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Pakistan diet
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10 ng/L

10
WHO

13

Arsenic concentration (pg/L)

Pakistan
Arsenic in drinking water

60
As
50; geometric mean
40
30
20
10 ppb
10
1.25 3.03
Karachi Gambat
ug/L
0.01 mg/L 10 ppb
10
1.25 pg/L 3.03 ng/L
WHO
13

PTWI

0.01 mg/L

p. 34
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11
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17 12
4.57 pg/L 3.65 pg/L 5.13 pg/L

1.07 pg/L 0.94 pg/L  1.90 ng/L

17 ng/L
N GM Median
Japan Mother 105 4.57 4.45
Cord 66 3.65 3.66
Child 106 5.13 4.75
Pakistan  Mother 107 1.07 1.38
Cord 100 0.94 0.92
Child 94 1.90 1.96
Japan Pakistan
Mother Cord Child
N GM Median

Blood Arseniclevel (ug/L)
©C =2 N W A~ O O
8 8 8 8 8 8 8

5.13
457
3.65
1.90
1.07 0.94
As As As As As

As
Japan Pakistan Japan Pakistan Japan Pakistan
Mother Cord Child

12
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Bayley

Cognitive

FM(Fine Motor)

start point

Language

16 days

12 months 16days

42 months 15 days
Motor
RC Receptive Communication
EC Expressive Communication

GM Gross Motor

start point start point

42 months 15 days

Scaled Score 12
7

17 Scaled Score
Cognitive RC EC FM GM
88 9.7 10.4 8.4 10.9 8.7
17 11.2 9.9 8.6 13.6 8.8
105 10.5 10.1 8.5 12.3 8.8
Cognitive RC EC FM GM
Karachi 48 10.6 8.6 7.9 10.1 9.3
Gambat 26 8.6 7.9 7.1 8.9 8.0
74 10 8.4 7.5 9.7 8.7

RC: Receptive Communication, EC: Expressive Communication

FM: Fine Motor, GM: Gross Motor

Bayleylll

SS

start point

SS

p. 37



16

Cognitive Japan
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L 2
14 ¢ *
2 * 2 *
12 —— ¢ r—o—o
L 2 L 4 L 2 L 4 L 2 L 4
© 10 L 4 L 4 L 4 4 4
§ * 2 * 2 *
9 8 \ 4 $ ¢ $
S 2 *
h 6 4
L 4
4 L
2
0
0 2 4 6 8 10
Start point
Cognitive Pakistan
20
* 4
18
L & L 4
16 ¢
L 4 4
14 <
° 4 L & * 2
5 12 g 4 4 4
3 L 2 & L & * & L 4
5 10 2 L 4 4 L L ¢
= * L & L &
g 8 4208 4. < —
& ¢
6 < *
L & ¢
4 4 L
2 L 2 L
L 4
0
0 2 4 6 8 10
Start point
13 start point  Cognitive SS VS

p. 38



RC Japan
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14

EC Japan
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FM Japan
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p. 42
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50

23.8
27 30
50
18 20
PTWI 15
ug/kgBW/week [JECFA,2011] 1
18
Pb intake
(ug/kgBW/week) = 4, | %
o ANB(A) SS(Cog) SS(RC) SS(EC) SS(FM) SS(GM)
A 3 8.7 7.7 7.7 13.3 8.7
1<Pb intake<2 26 99 10.1 8.4 1.5 9.0
2<Pb intake<3 31 10.3 10.2 8.5 10.9 8.8
3<Pb intake<4 25 9.9 10.7 8.8 11.6 9.0
4<Pb intake<5 3 8.7 10.3 8.3 9.7 8.0
5<Pb intake<6 5 9.5 9.8 8.3 11.4 8.7
6<Pb intake<7 6 10.0 11.2 8.7 10.3 7.3
7<Pb intake<14 5 9.7 10.5 8.5 10.8 8.4
&t 104
19
iAs intake _ w
(ug/kgBW/week) AR = AHL(N) SS(Cog) SS(RC) SS(EC) SS(FM) SS(GM)
<2 5 10.4 10.8 9.6 12.6 10.0
2<iAs intake<3 20 10.2 1.2 8.6 11.7 8.6
3<iAs intake<4 24 9.6 9.3 8.4 11.3 9.3
4<jAs intake<5 19 98 9.7 8.2 11.9 9.1
5<iAs intake<6 11 9.0 8.8 7.5 10.7 8.5
5<iAs intake<? 8 11.1 1.5 9.3 12.1 8.0
T<iAs intake<8 8 10.9 12.1 8.4 11.4 8.4
8<iAs intake<12 8 10.1 10.5 8.6 1.7 8.8
15< 1 10.0 10.0 7.0 9.0 7.0
&&t 104

p. 43



20

As intake
(ng/kgBW/week) X AH(N) SS(Cog) SS(RC) SS(EC) SS(FM) SS(GM)
<10 24 9.7 10.1 8.3 11.8 9.3
10<As intake <20 36 10.1 10.6 8.5 11.8 8.8
20<As intake<30 27 10.0 10.4 8.7 10.8 8.4
30<As intake<40 7 9.7 9.7 7.9 8.9 8.3
40<As intake<50 6 10.7 11.3 8.5 13.0 9.5
50<As intake<60 4 10.3 9.5 7.8 11.5 7.0
=1 104
21 23
25 ng/kgBW/week
15 pug/kgBW/week
21
Pb intake
(ugkgBWineek) SS(Cog) SS(RC) SS(EC) SS(FM) SS(GM)
Pb intake<25 44 10.5 85 78 9.9 9.1
25<Pb intake 20 9.5 7.9 72 9.3 8.3
total 64| 10 84 75 9.7 8.7
22
iAs intake
(Hg/kgBWiweek) SS(Cog) SS(RC) SS(EC) SS(FM) SS(GM)
iAs intake<15 56 10.3 8.5 7.6 9.9 8.8
15<iAs intake 8 6.9 6.5 6.5 79 79
total 64 10 8.4 7.5 9.7 8.7
23
As intake
(MglkgBWiweek) SS(Cog) SS(RC) SS(EC) SS(FM) SS(GM)
<10 51 10.4 8.6 7.7 9.9 8.9
10<A8 intake <0 7 8.9 7.6 6.9 10.0 7.7
20<As intake<30 5 7.4 6.8 6.8 8 8.8
30<As intake<40 0
40<As intake<50 1 2 2 1 2 1
50<As intake<60 0
total 64 10 8.4 7.5 9.7 8.7

p. 44



8-0HdG

FAO/WHO JECFA
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