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Ingestion, Inhalation
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* hypocalcemia
* malnutrition

pigiil

A

ELIMINATION

Renal &

ik 4
Blood: ZL40M / Il 3
RBC/pI = 99:1

' Soft tissues #K/H4H

Bones - 90%

H——

t1/2

25 days

40 days

25 years




Lead

RSN 15 YA

OEERIR:E
o TERFAEACH

¥R
o WHEWHEAL
o A 1%
o JLE2FE K ILL/3




Lead

BB

o M. o0 A B H AR ZH 2

N5 A AR

AL, > B R > > ik

o XTHEL)] )L EE A YL

S HHNR, HE>>T

2 RGN RS IETE

ol =
A

o ZE SRR L 1

o INEEFGHRZ

2yl

15



Lead

L]

FOR AR B T i A
* )_Lﬂ]# PEEAL ]
RO 5 R 2k

%ynﬁﬂlﬂfﬂj%ﬁiéﬁéﬂ BEINARA e -2 E 2
KRG fE

. HiAth
H’Eﬁﬁﬂlﬁ%?

- A
. Hﬁl‘ﬂ%ﬂiﬁ%iﬁéﬁﬁ 8]
« HFi
o fiE A TR

16




Lead

C4

RAERFELE: FomE) =2

SR ] [l R 22 R
< HILARG

% MR

& RS- N B

< OILE R G- L

< BHE-EEEK GuAlJe4R&ib)

& Wr JJ-985%

17



Lead

4

AERMAR: W Z

& XA RSt

— %iﬂ, Z:ﬁ‘

— TR

— SRR AR IES) =

- E?@WOM@E/ ot R« S, BE, BIE,

< B HEME 25 (D

S HUMRS: -RE, Wk, @R
_Egr****

o MR TLIM, FER S

18



Lead

ZNEINIR: Y S PR P2 )

& MAVERTFEL yg/dl , IQF&MK0.25-0.5
< MAYEA T 510 yg/dL , B & klem
< MAVE = T45ug/dL: 8% CmA, PRBRE)




Lead

P Lead concentration
Children in blood Adults
(pg PbJ/dL)

Encephalcpathy

Enacphalcphathyy e
Nephropathy B

Frank anemia -

-l Frank anemia

& Decreased longevily
Colic -

Hemcgiodin synthesis
“Peripheral neuropathies

Hemwglcbin synthesis ' Infertility (Men)
_Nephropathy
Vitamin D metabolism | ®=—t 35 = f.!:,?:; b'wm:y"'m& mwo (Man) A
- Erythrocyte protoporphyrin ‘
(Men)
Nerve ccnduction velocity f s 5p +
Erythrocyta protoporphyrin ‘ -y Crythrocyte protoporphyrin
Vilamin D melabolesm (7) ' (Women) s b ‘

Developmantal tox'city e

e X
Hearing ' ; 10 9 Hyperiension (?)‘
Growth

Transplacental transfer =

‘ Increased function ' Decreasad furcton

Effects of inorganic lead on childien and adulis—lowest observable
adverse bealth elfects. Source: ATSDR, 1992,
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HEME_SYNTHESIS INDICES OF TOXICITY

GLYCINE + SUCCINYL Co-A

J
3-AMINOLEVULINIC ACID = = == === == f IN PLASMA AND URINE

& -ominolevulink
dehydratose

PORPHOBILINOGEN

...... — | ENZYME ACTIVITY

J
UROPORPHYRINOGEN

'
COPROPORPHYRINOGEN — = == = — — — — = fIN URINE

PROTOPORPHYRIN == == === — == = = { IN ERYTHROCYTE

+ |IRON | heme synthetase

\
HEME

Fig. 3.—Biosynthesis of heme and the abnormalities in lead poisoning.
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1-5% )LE (RHE) m#FEZiiEsh
Years Mean BLL % BLL >10 Estimated no. of
ug/dL ug/dL children >10 pg/dL
1976-1980 14.9 88.2 13 500 000
1988-1991 3.6 8.6 1 700 000
1991-1994 2.7 4.4 890 000
1999-2002 1.9 1.6 310 000
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Getting the Lead Out =

Gordon, WHO, Myriad Editions Ltd, 2004
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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 the 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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