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Children and heavy metals
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« RAHEE<0.1ug/m3

NN
- PTRA K< 5 ug/L
- &Y< 10 ug/k .
WHO Xtk i & BHZ%E
= 0.01mg/L or 10 ppb eSS

Estimated average daily intake

JRAE 55 1
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1-4 %
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17 ug
59 ug
15 ug
53 ug

28 ug
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8 Fluoride and Arsenic 2004 or fatest avaifable duta
1 n D rl nkl ng Water cases of dental or skeletal fluorosis reported

In Kachariadih village, India, a group of
children with limbs twisted out of shape \/ \‘ E W I \)
hobble forward with the help of walking ) \Y ‘ n
sticks. They grin with embarrassment E I
because they cannot run like other

children their age — fluoride poisoning
has crippled their limbs.

no data

GERMANY

illions of children are
exposed to excessive e
amounts of fluoride through CHINA
ISRAEL—

drinking water contaminated from
PAKSTAN

natural geolo 1ca1 sources. In MEXICO
: ﬁ e, 20 J b EI-J }—‘g‘ L R’ — T > el
% El l \ '::I » \ X \s&usw VATR sm& \ K : \A mu& » \

IGERA

&

ETHIOPIA

good for tgeth; it is ad dto N &
o — Kenva,
() | ﬁﬂ T \ th i i UNITED REP.
doses 1tldestroy =3 T BRAZIL ARG

Jaracelsus, physician
accumulates in bones, leading to (1493-1541)
crippling skeletal damage. With
their bodies still growing, children

SOUTH

are most at risk. i

s 1) 22451 H B F s

waters in very small amounts. In

HEW
ZEALAND.
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Some estimates sugg
arsenic in drinkin

will cause 200 €
270 000 dea

certain areas, however, there are

dangerous levels of this toxin in
children’s drinking water. The

most tragic exaxnple is

2004 or fatest available data

Bangladesh, where thousands of

wells are causing a mass poisoning elevated levels of arsenic (over 50 pgfl) reported in water
of the population. Unsafe wells

are marked with red paint, 3k ill-health has been reported due to arsenic-contaminated water
warning people T — Percentage qf boreholes tested
ik where arsenic levels are

not for drinking. above 50 micrograms per litre (ug/l)

CA N*AD A ANLAND 1999
_ The provisional WHO guideline value for arsenic

¥* in drinking water is set at 10 pgfl

Fluorosis Lisia

HUNGARY “gomaniia

® Tooth discoloration and decay * CHINA - 75% and over
PAKISTAN NEPAL

® Crippling skeletal damage -
ras W L 500 - 74%
Arsenicosis nmc‘uosu* CAMBODIA 25% — 49%
® Skin pigmentation changes and skin TRILND
thickening (hyperkeratosis) under 25%
o Cancer of the skin, lungs, bladder 5
and kidney w0 no data
CHILE
¥*

ARGENTINA
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Arsenic concentrations in at least
25% of samples exceed:

B 5oug/L [ Insufficient
B 10 data

http://co.water.usgs.gov/trace/arsenic 2s
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Probability of Arsenic Exceeding 0.05 mg/|

[ ] <5%
[ 1 5-20%
20 - 45%
B a5 - 70%
B 70 - 100%
[ | No Data

) Peter Ravenscroft
Arsenic crisis information center
' bicn.com/acic 29
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N. Karim, NGO: Earth Identity Project, Bangladesh

PHOTO: EIP
Chandra Banu (Feet)
AN ARSENICOSIS PATIENT (Before)
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Ea R NRETHRNAES

LIS A AR SR B -
-8R ) LAE K B2 15 1 RS
-

-3 ISR N A g e =l e e A R B BRSBTS R

a] geE A BIpLH:
- RSB, FEIEITDNAMKFH AL
- WM. (RZHERB KB BEEER)
- G el
- LM
- 5L R B IBERI A2 BAEH

Vahter M, 2008
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PRI RE-SEERTS FEE B LFE TR XU 3 A

X Eﬂ%ﬂbﬂﬁ’ 75\})@
77 HI R e 5 2 ) L
SET AL -5
M) H 5

& R BRI BE Y
FHXS XU EE 71 725

TABLE 5. Association of Average Between Arsenic Exposure (Mean of Gestational Weeks
8 and 30) and Infant Death (Excluding Birth Asphyxia and Accident) in the 2002-2003
Pregnancy Cohort in Matlab, Bangladesh

Arsenic Concentrations

(") No. No. Infant Adjusted
IQuintile Median Infants Deaths HR (95% CI) HR (95% CI)*
<38 30 338 3 1.00 1.00
39-67 S0 342 b 1.98 (0,50-7.93) 1.78 (0.44-7.16)
68133 94 339 6 2.01 (0.50-8.02) 1.83 (0.45-7.35)
134-267 |89 335 7 2.35 (0.61-9.11) 2.29 (0.58-9.05)
268-2019 390 339 14 4.69 (1.35-16.34) 5.01(1.41-17.84)

*Reference category.

"Adjusted for asset index, gestational age, season, and location of women’s residence. Test for linear trend P < 0.003.

Image: Author:Anisur Rahman, Lars-Ake Persson, Barbro Nermell, et al. Publication:Epidemiology. Publisher:Wolters Kluwer Health.
Date:Jan 1, 2010. Copyright © 2010, (C) 2010 Lippincott Williams. Reuse According to STM Guidelines.
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FERTER RS 2 LA 2 AR T XU B 3 0 <

WEAE TR R B, PRl e 5 2 LA T XS BT+ ok

Hiw: P2 MR 52 LAET XU 2 8] 1) 5 X

2002-2004, 15524%%%‘%%%&@&3# 2N N HITHE P BA BRI

fif 2% i - 18 0L 275 8 B AN 30 Ji] JR AT R A LA 7K - 3547 DA
9%?%@)H:”?“&L@%(LRTI)%DHEYEE&H‘J%M‘ oA FUitAT 7 H
(BN EIERE:

Rahman A et al, 2011
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FERTER RS 2 LA 2 AR T XU B 3 0 <

SR ELFEMREERE U, MEEE JL115850 N ik-K .

T IRLE RS PR KA T30 153 2 — B9 22 )L, T FRIRE S (LRTI) AH
E N RRIRGE R G (LRT) B XU 70 0 K2 T 169%41154% .
S5 I F+20%

Gk ZWIh R TR 52 LB M R R B TR G, B R AP
)G AR R ARG, ASIRMIT 78 5 2 SCRF PRI R 7K B 2% %

Rahman A et al, 2011
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AY

%)EH 7k H E@@—‘?) L%H%%t EI_': _J:‘a:l‘ Liaw J, et al Increased childhood liver cancer mortality and arsenic in

drinking water in northern Chile. Cancer Epidemiol Biomarkers
Prev. 2008. Arsenic Health Effects Research Program,
University of California, Berkeley

MR LR, TR Hver cancers
fif7K > (Liaw et al, 2008)

AT RGO AR
. 0-198 AL T % It Ho =
--[A] ) HA H AR 1 B RR A2 8.9 el 1Boys
(95% Cl), 1.7-45.8; P =0.009 ¢ Gl
. o . Iris
oAb, R HIRR "

0 . P = |
(95% Cl, 1.6-126; P = 0.018) 0 m J |

’ . 19501957  1958-1970  1971-1981
-FHYENZEETTRRAZ10.6 Year of Birth
(95% CI, 2.9-39.2; P < 0.001)

(¢]

CONCLUSION: exposure to arsenic in drinking
water during early childhood may result in an
increase in childhood liver cancer mortality.
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A I I 7 P TR 8 7 b 198 o e e i
< TP ERXNE . ZRFIH R 72X iR E (Gamble et al, 2006)

 MERZH A DL H EHIR(DMA) B2 2 HkE B IR A EL B 35 - (72 /T2
72%, #PFERT79%, P <0.0001) , BHTLEFH; L —HEH
(MMA , 43312 13%F110%, P < 0.0001)FITCHLH# (452 15% F
11%, , P < 0.001)#17% AR 1) E ] P15
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TR E TR, 4k R B AL RS TR AR T L A
AR B (Hall MN, 2009)

SR, R ERIRI O E, LT A, AT O
m

B I, OG5 S FR 00 mT B B i I ] B A LR Re A S T XU f) = 222
F % (Freeman K. 2009)

44



Children and heavy metals

FENESR
0




Children and heavy metals

&% B R A Sk YR

o — MR KSR
% SKIR:

- 16 PR AR B

- FEIh

=K

- FEAL )

- 5%

-l

- WA




Children and heavy metals

- B AT

SEW B T, - R E5%H IR
SRR (HRTT G+ B TP s R4 AR R DD
SN WSS Frd. TRAH, >90%4 T Ui

WHO

47



Children and heavy metals

REBR A
UL AR — A A K R 5-101%
S I L MBI o 1)
o LI LA B U o S50 AU - O 0 5 8




Children and heavy metals

RRE-H

< JHE R < JE R B EREY N ST &R 1
MG, SRR

BN 770.5-2.0 ugitss, BRI A K2 10% 1) 4 R i
(WHO 1992)

& ARIRORH LA B RN T JOR Y B fg [ B R N K S

o}

C S

49



Children and heavy metals

- A R

BRI A A mi B
»SEEMEALS, AIRTE

& "B AT HIE HH B9 5 B =

®

o FRAFHHR =
< W) M FF 42 25-304F

®

50



Children and heavy metals

w = E/E DL

o b5 R B F A AR o
o G igE s S S, 4 i D)
H5l) B il :
o TR AT AR I 345 P £ 4 2

%%%m@%ﬁyﬁ¢mﬁm

EE J\

* 'EL“%% HH Yﬂﬁ/\
o AreA e H

o0

00

Interaction of cadmium with essential nutrients by which it causes its toxic
effects. Flora SJ et al. Heavy metal induced oxidative stress & its possible
reversal by chelation therapy. Indian J Med Res. 2008. 128(4):501-23.
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Tian LL et al. 2009
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Tian LL et al. 2009
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KM ZAa 4 1. R IRT BE 4 T 4 kS
- RN e i 2% B AL 2 TR) 77 (< or = B7JEN AT A= ) LE B K
R SRR E . B EdE T R

-44.4, BESE 1 4 8% 7K 7 0.8 72 25.20ug/L.  BESE LK 1 R R 7K~
WE TR (t=11.44, P<0.01)./

%£3.97 ug/g .
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/.

i (FE) 47K M0.084

7hana YI et al 2004 56
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- T e S A J L AR B sy 2 T8 B 2 U OC (t= -2.33, P < 0.05) ,
(H o BRE AR AR AL a9 5o A2 ) L A2 B | 2 183 3 R K

- SR AR EL (< BE = 0.40 ug/L), & IM4% (>0.40 ug/L)FI#T A= L
H A B = PR 2. 24 K .

e 5 AR E 2 () 2 Rk

g2
NERBRREEEREHLEILHAESF.
Zhang YL et al, 2004
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(Jamilaldin Fatemi et al, 2011)
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DISCLAIMER

The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of the World Health Organization concerning the
legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of
its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there
may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are
endorsed or recommended by the World Health Organization in preference to others of a similar
nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are
distinguished by initial capital letters.

The opinions and conclusions expressed do not necessarily represent the official position of the
World Health Organization.

This publication is being distributed without warranty of any kind, either express or implied. In no
event shall the World Health Organization be liable for damages, including any general, special,
incidental, or consequential damages, arising out of the use of this publication

The contents of this training module are based upon references available in the published literature
as of its last update. Users are encouraged to search standard medical databases for updates in the
science for issues of particular interest or sensitivity in their regions and areas of specific concern.

If users of this training module should find it necessary to make any modifications (abridgement,
addition or deletion) to the presentation, the adaptor shall be responsible for all modifications made.
The World Health Organization disclaims all responsibility for adaptations made by others. All
modifications shall be clearly distinguished from the original WHO material.
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