
�������	
� 
�
 19������������ 

 
 
������������ !"#$��% 

 

& ( ) 

 

 

 

 

�
 20� 3* 

 

+,-. /012��� 

 



��         � 

1. ���� 1 

2. 	
 2 

 1) 	
��
����� 2 

 2) �������
��������������� 4 

 3) � !���"#$���"#��% 5 

3. &'(�)* 6 

 1) &'+�,-��./01 6 

 2) 23+�,-�456789: 6 

 3) ;<=1>?@A56BCDEFG 7 

 4) HI569: 8 

 5) �JKLM�N$OAN�PQ(�)* 9 

 6) R789: 9 

 7) STUQ��
VWQ+XY-)* 10 

 8) Z[+�,-\].^ 10 

 9) _[+�,-\]�`a.^ 10 

 10) bcdefg(�)* 11 

 11) hi ��
j�k�lm�FG 12 

4. noCpq+XY-.^ 13 

 1) `hi^ 13 

 2) STU(�)*��
\]�`a.^ 13 

 3) NrBCDEstj�k 14 

 4) Fuv^ 14 

 5) j�k 14 

<1> 



<2> 

5. wx7�q�yz 16 

6. {|}~ 18 

��

� 1. 

� 2. 

� 3. 

� 4. 

� 5. 

� 6. 

� 7. 

���"#��
���� !M���������� 

23+�,-���$�456Qst 

���$[��`��$+56BC��`a 

�����������$[��56BCDE`a 

���$�JKL��% 

���$�JKL��% 

���$R789: 

38 

40 

41 

44 

45 

46 

47 



1.  

 

207.21 11.34 327 1,740

- PbO

- -

 

PbO2

Pb(H3COO)2 1g 1.6 ml

Jacobson 

et al. 1991 Watanabe et al. 1977

stripping voltanmetry SVA ATSDR 2007 ICP-MS HR-ICP-MS

5 μg/100 ml

EPA 2007b  
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2.  

 

1  

Rabinowitz et al. 1974

25 Morrow et al. 1980 22.6

Morrow et al. 1980 King et al. 1979

41.5 31.7 Ziegler et al. 1978

Mushak 1991

Bress and Bidanset 1991  

1 1.7 2.0 mg

2 0.3 0.9 mg 3 200 mg

Rabinowitz et al. 1976 3

Marcus 1985 3 20 30

Rabinowitz et al. 1976 165 mg

104 mg 566 mg

97 Barry 1975  

619 Hryhorczuk et al. 1985 29 5.6

Schutz et al. 1987 7

Hryhorczuk et al. 1985 20-30

Rabinowitz et al. 1976 Schutz et al. 1987

7 8 Christoffersson et al. 1986  

X
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Christoffersson et al. 

1986 Glenn et al. 2003 Hu et al. 1996 Korrick et al. 1999 Sanín et al. 2001  

Wright et al. 2003 Bellinger et al. 1994 Hernández-Avila et al. 2002

Bellinger et al. 1994  

McMicheal et al. 1994 Needleman et al. 1979 Leviton et al. 1993   . 

2004 Barry 1975  

Gershanik et al. 1974 Zarembski et al. 1983 Lacey et al. 1985 Korpela et al. 

1986 Milman et al. 1988 Koren et al. 1990

3

Rothenberg et al. 1994

Ernhart and Greene 1992

Riess and Halm 2007

(Draski and Donovick 1989)  

� ALAD Selander and 

Cramer 1970 Secchi et al. 1974 Meredith et al. 1978 Telišman et al. 1982 Jin et 

al. 2006 Grandjean and Lintrup 1978 ALAD1 2

ALAD2 2

Wetmur et al. 1991 -6-

 

Roels and Lauwerys 1987 Roels et al. 1975
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30-40 μg/100 ml 20-30 

μg/100 ml Roels and Lauwerys 1987 11-12

Roels et al. 1975

Mahaffey et al. 1982

Mahaffey 1981 D

Rosen et al. 1980  

 

2  

King et al. 

1979

Gartside et al. 1982 Williams et al. 1969  

0.4

4.8 4.6 11.7 μg/ Aung et al. 2004

Ikeda et al. 2000a Ikeda et al. 

2000b Ikeda et al. 

2000a 14 Zhang et al. 2000

33  1998

1.4 Ikeda et al. 1996 Watanabe et al. 2000 Zhang 

et al. 1998

Shimbo et al. 2001 1
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5.1μg/kg 2.1 μg/kg

Zhang et al. 1996 1.016 1.8

2.1 μg/l

Shimbo et al. 2000 Moon et al. 2003

Shimbo et al. 2000

Manton 1985

Higashikawa et al. 2000

Selander and Cramer 1970 Hense et al. 1992 Berode 

et al. 1991 Watanabe et al. 1985 Watanabe et al. 1987

Hense et al. 1992  

 

3  

1980 Marcus 1986

300 μg/l

Sherlock et al. 1982

40 μg/l

Sherlock et al. 1984

100 μg/l

Sherlock and Quinn 1986

Y μg/100 ml μg/100 ml Y 0.14

0.62X Lacey et al. 1985  

5/37 



3.  

 

1  

Cullen et al. 1983

Zimmerman-Tanselia et al. 1983

Seto and Freeman 1964 Baker et al. 1979

Mendola et al. 2002  Shiri et al. 2007

Wada et al. 1973 Wang et al. 1985 Kutbi et 

al. 1989 Solliway et al. 1996 Schwartz et al. 1990 X

Shiri et al. 2007

CaEDTA Seto and Freeman 1964 �-

Chisolm 1968  

 

2  

2

Mantere et al. 1984 Campara et al. 1984

Stollery 1996 Hogstedt et al. 1983 Stollery et al. 1989 Stollery et al. 1991

60 μg/100 ml Campara et al. 1984

30 μg/100 ml Mantere et al. 1984

Rowland and McKinstry 2006  
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3  

1980

Needleman 1987 Needleman and Gatsonis 1990 Dietrich 1991

3

Sanín et al. 2001 Hernández-Avila et al. 2002

Bellinger et al. 1991b Téllez-Rojo et al. 

2006

- Chiodo et al. 2004

Needleman and Gatsonis 1990 Schwartz 

1994

Fulton et al. 1987

McMicheal et al. 1988
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Dietrich et al 1990

Rischitelli et al. 2006  

4 6

 

 

4  

Hirata and 

Kosaka 1993

40 μg/100 ml

Landrigan et al. 1976 6-34 μg/100 ml

Araki et al. 1980 66 μg/100 ml

30 μg/100 ml

Seppalainen et al. 

1983  

Ehle (1986) 70 μg/100 ml

Davis and Svendsgaard (1990)

Schwartz et al. (1988)

20 30 μg/100 ml  

Erenberg et al. 1974  

6-19 Schwartz and Otto 1991 Chuang et al. 2007

10.7 μg/100 ml
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5  

5

Kirkby and Gyntelberg 1985 Cardozo dos Santos et al. 

1994 Harlan et al. 1985 Schwartz 1988

Gartside 1988 Den Hond et al. 2002 NHANES

6 Hu et al. 

1996 Korrick et al. 1999 Cheng et al. 2001 Gerr et al. 2002 Rothenberg et al. 

2002

Myerson and Eisenhauer 1963 Freeman 1965 9.5

4.6 μg/100 ml 4.6 μg/100 ml

10 μg/100 ml Gump et al. 2005  

 

6  

Fanconi Chisolm 1962

Wedeen et al. 1986 7

Baker et al. 1979 Staessen et al. 1992

Kim et al. 1996 Payton et al. 1994 Tsaih et al. 2004 NAG

Cardozo dos Santos et al. 1994 Verberk et al. 1996

Cramer et al. 1974
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Muntner et al. 2003 Weaver et al. 

2003 Weaver et al. 2005  

 

7  

25 μg/100 ml Siegel et al. 1989 51 μg/100 ml

Gennart et al. 1992a TSH

52 μg/100 ml TSH

Singh et al. 2000 51 

μg/100 ml TSH López et al. 2000

10 μg/100 ml IgG IgM IgE 10 μg/100 ml

IgE Sun et al. 2003 9

6 1 45 μg/100 ml IgE

Lutz et al. 1999  

 

8  

46.3 μg/100 ml Assennato et al. 1986 40 μg/100 ml Telišman et al. 

2000 74.5 μg/100 ml Lancranjan et al. 1975

51 μg/100 ml Sallmén et al. 2000

31 μg/100 ml Lindbohm et al. 1991 46.3 μg/100 ml

Gennart et al. 1992b

Kristensen et al. 1993  

 

9  
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Bogden et 

al. 1978 Andrews et al. 

1994 19.1 5.6 μg/100 ml

Factor-Litvak et al. 1991 5.6 

μg/100 ml 162 6

Greene and Ernhart 1991

15 μg/100 ml 15 μg/100 ml

Bellinger et al. 1991a 11.2 7.5 μg/100 ml

McMichael et al. 1986

5.1 μg/100 ml 5.1 μg/100 ml

Torres-Sánchez et al. 1999  

0.7-21.7 μg/100 ml

Wu et al. 2003

3 μg/100 ml 1 μg/100 ml

Selevan et al. 

2003  

 

10  

2.9 1.7 μg/100 ml

Gemmel et al. 2002

12 2500

Moss et al. 1999 10,000

2.5 μg/100 ml Dye et al. 2002  
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11   

Gerhardsson et al. (1986b)

Fanning (1988) Anttila et al. (1995)

Anttila et al. (1996)

Cocco et al. (1997) Lundstrom et al. (1997)

SMR Wong and Harris (2000) SMR Englyst 

et al. (2001) SMR Lundstrom et al. 

(1997) Englyst et al. (2001)

Dingwall-Fordyce and 

Lane (1963) Malcolm and Barnett (1982) Selevan et al. (1985)

Malcolm and Barnett (1982) 3

IARC

limited evidence IARC 2004  
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4.  

 

 

 

1)  

Wistar

60-162 Zawirska 1981

Wistar 24

Nogueria 1987 Fischer344

Fears et al. 1989 B6C3F1

Waalkes et al. 1995

IARC 2004 sufficient evidence

 

 

2)  

85

Ronis et al. 1996 Ronis et al. 

1998a

Ronis et al. 1998b Sokol et al. 2002

Foster et al. 1993 Singh et al. 

1993

Sokol and Berman 1991
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14/37

Hilderbrand et al. 1973

Miller et al. 1982

3)

Bushnell and Bowman 1979a Bushnell and Bowman 

1979b Levin and Bowman 1983 Rice 1985 Gilbert and Rice 1987 Ferguson and 

Bowman 1990 Ferguson et al. 1996 Newland et al. 1996 Kimmel et 

al. 1980 Taylor et al. 1982 Kishi et al. 1983 Cory-Slechta et al. 1985 Rabe et al. 

1985 Cory-Slechta et al. 1992 Rodrigues et al. 1993 Cory-Slechta 1995 Jett et al. 

1997

Levin and Bowman 1983

Newland et al. 1996 Ferguson et al. 1996

Fox et al. 1997

Fox et al. 1997

Lilienthal and Winneke 1996

4)

IARC 2004 ACGIH 

2007a

5)

Azar et al. 1973

Krasovskii et al. 1979
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5.  

 

1  ACGIH (2007a,b) 

ACGIH American Conferences of Governmental Industrial Hygiemits

30 μg/100 ml

10 μg/100 ml

10 μg/100 ml

30 μg/100 ml

0.05 mg/㎥

A3

 

 

2)  EPA (2007a) 

EPA

 Action Level  

0.015 mg/L  

 

3  EPA (2007b) 

EPA 1991 10 μg/100 ml level of concern 2004 1

10 μg/100 ml

2 10 μg/100 ml 3

 3

B2 possible human carcinogen  
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4  IARC (2004) 

IARC limited 

evidence sufficient evidence Group 2A

probably carcinogenic to humans  

 

5  JECFA (2000) 

1986 PTWI provisional tolerable weekly 

intake 25 μg/kg / 1993  

 

6) WHO (2004) 

JECFA PTWI 25 μg/kg /  5 kg 

 50%  0.75L/  (guidance value) 0.01 mg/L 
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6.  

( *
) 

*ACGIH 2007a. BEI document for lead, 2007  
*ACGIH 2007b. TLV document for lead, 2007 
Alexander FW, Delves HT. 1981. Blood lead levels during pregnancy. Int Arch 

Occup Environ Health 48:35-39. 
Andrews KW, Savitz DA, Hertz-Picciotto I. 1994. Prenatal lead exposure in relation 
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Am J Ind Med 26:13-32. 

Anttila A, Heikkila P, Pukkala E, et al. 1995.  Excess lung cancer among workers 
exposed to lead. Scand J Work Environ Health 21:460-469. 

Anttila A, Heikkila P, Nykyri E, et al. 1996.  Risk of nervous system cancer among 
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Apostoli P, Maranelli G. Micciolo R. 1992. Is hypertension a confounding factor in 
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120:127-134. 

Araki S, Honma T, Yanagihara S, et al. 1980. Recovery of slowed nerve conduction 
velocity in lead-exposed workers. Int Arch Occup Environ Health 
46:151-157. 

Assennato G, Paci C, Molinini R, et al. 1986. Sperm count suppression without 
endocrine dysfunction in lead-exposed men. Arch Enviro. Health 
4:387-390. 

*ATSDR 2007. Toxicology profile for lead 
Aung, N.N., Yoshinaga, J., Takahashi, J. 2004. Exposure assessment of lead among 

Japanese children.  Env. Health Prev. Med. 9, 257-261. 
Azar A, Trochimowicz HJ, Maxfield ME. 1973. Review of lead studies in animals 

carried out at Haskell Laboratory: Two year feeding study and response 
to hemorrhage study. In: Barth D, Berlin A, Engel R, et al., eds. 
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