7439-92-1 Lead & Lead compounds

Toxicity
According to the CDC there is no safe blood lead level.?

Inorganic lead is considered a probable human carcinogen by the International Agency for
Research on Cancer (IARC).2 Environmental Protection Agency (EPA) Integrated Risk Information
System (IRIS) has classified inorganic lead and inorganic lead compounds as a category B2,
probable human carcinogen.? The National Toxicology Program (NTP) has characterized lead as
an anticipated carcinogen.? Lead is designated as a Substance of Very High Concern (SVHC) by
the European Union based on evidenced reproductive toxicity.>

The American Conference of Industrial Hygienists (ACGIH) has characterized lead and specific
inorganic lead compounds as an A3, confirmed animal carcinogen with unknown relevance to
humans.®

Lead was added to the 2014 Toxic Substances Control Act (TSCA) work plan due to its’
developmental, neurological and reproductive toxicity potential, high environmental
persistence and moderate bioaccumulation.”’

Though lead can affect many organs in the body, the primary target organ for lead toxicity is
the nervous system.® Severe brain and kidney damage, altered immune parameters and
hematological, neurological, reproductive and developmental toxicity may occur when humans
are exposed to lead. °>74 Fetuses and children are especially sensitive to lead exposure as they
are undergoing nervous system development. When a child swallows lead, a larger proportion
of lead will be absorbed into the bloodstream as compared to adults. Children have
demonstrated impaired neurological function including decreased cognitive ability, 1Q, and
severe neurologic problems such as seizure, coma and death when exposed at high levels.?

Animals exposed to lead have developed tumors and cancers, alterations in testis, delays in
sexual maturation, decreased birth weight, gestational age, delayed puberty in females, and
increased IgE levels in offspring perinatally exposed.”>8>

Exposure

An association between lead exposure and increased risk of urinary-bladder, stomach, and lung
cancer in humans has been identified.8®

Lead is an abundant element extracted from ores used in many industries including energy,
mining, construction, and manufacturing. Lead has been used to produce solders, batteries,
plumbing, ammunition, gasoline, pigment, paint, radiation shields and metal alloys. Lead has
been phased out of many products since the discovery of its neurotoxicity.®



Lead has been used in consumer products such as ceramics, pottery, glass, paint, home-remedy
medicines, cosmetics, dyes, caulking, food cans, cigarettes and pipe soldering.2 Consumer
product testing has detected lead in a variety of products and children’s products, not limited
to, toys, jewelry, personal care products, art & school supplies, clothing, baby bottle nipples,
teethers and pacifiers.?” Lead is a high production volume substance and is listed on the EPA
Toxic Release Inventory (TRI).88

Historically, elevated levels of lead in soil and ambient air were influenced by the burning of
fossil fuels, such as gasoline containing lead. Atmospheric levels of lead in the U.S. have
generally decreased since gasoline lead additives were banned for use in motor vehicles in
1996.8

Lead has been shown to leach out of lead pipes or soldering and contaminate drinking water.
Lead paint can deteriorate and turn into lead dust. Lead has been detected in various foods,
including vegetables grown in lead containing soils.®

Lead has been detected through California, Health Canada and NHANES biomonitoring studies
in human blood or urine. 82291 Other biomonitoring studies have detected lead in umbilical
cord blood, breast milk, and other bodily tissues such as hair and nails. Lead was detected in
indoor air, household dust, drinking water, and consumer products. Lead has been found in
natural media such as soil, surface water, ambient air, fish and wildlife.*?

Other

The EPA has set a lead drinking water Action Level and a National Ambient Air Quality Standard
(NAAQS). °3?*Occupational exposure lead limits have been established by NIOSH, OSHA and
ACGIH. 996,97

The Consumer Products Safety Commission (CPSC), under the Federal Hazardous Substance Act,
has banned lead in lead containing-paint and certain consumer products at concentrations
greater than 0.009%.%8

References

1.

1. CDC (2012). Healthy homes and lead
poisoning prevention: What do parents
need to know to protect their children?
Atlanta, GA: U.S. Environmental Protection
Agency, Department of Health and Human
Services. Retrieved from
https://www.cdc.gov/nceh/lead/acclpp/blo

od lead levels.htm

IARC (1987). IARC monographs on the
evaluation of carcinogenic risk to humans.
International Agency for Research on
Cancer, World Health Organization.

Supplement 7, Vols 1 to 47. Retrieved from
https://monographs.iarc.fr/

IRIS (2001). Integrated Risk Information
System. U.S. Environmental Protection
Agency. April 17, 2001. Retrieved from
http://www.Environmental Protection
Agency.gov/iris/subst/index.htm

NTP (2001). Ninth report on carcinogens.
Research Triangle Park, NC: U.S.
Environmental Protection Agency,
Department of Health and Human Services.
National Toxicology Program. September



https://www.cdc.gov/nceh/lead/acclpp/blood_lead_levels.htm
https://www.cdc.gov/nceh/lead/acclpp/blood_lead_levels.htm
https://monographs.iarc.fr/

10.

11.

11, 2001. Retrieved from
http://ehis.niehs.nih.gov/roc/toc9.html
European Chemicals Agency (2017).
Substance information: Lead: EC number:
231-100-4; CAS number: 7439-92-1.
European Chemicals Agency. Retrieved
from

https://European Chemicals
Agency.europa.eu/substance-information/-

/substanceinfo/100.028.273

American Conference of Governmental
Industrial Hygienists (2001). 2001 TLVs and
BEls: Threshold limit values for chemical
substances and physical agents. Biological
exposure indices. American Conference of
Governmental Industrial Hygienists,
Cincinnati, OH.

U.S. Environmental Protection Agency
(2014). TSCA Work plan for chemical
assessments: 2014 update. U.S.
Environmental Protection Agency.
Retrieved from
https://www.Environmental
ProtectionAgency.gov/sites/production/file

s/201501/documents/tsca_work plan che
micals 2014 update-final.pdf

Agency for Toxic Substances and Disease
Registry (ATSDR) (2007). Toxicological
profile for lead. Atlanta, GA: U.S.
Environmental Protection Agency of Health
and Human Services, Public Health Service.
Retrieved from
https://www.atsdr.cdc.gov/toxprofiles/tp.a
sp?id=96&tid=22

Mahaffey, K.R., Annest, J.L., Roberts, J.,
Murphy, R.S. (1982). National estimates of
blood lead levels: United States, 1976—
1980. The New England Journal of
Medicine., 307, 573-579.

Rosen, J.F. & Markowitz, M.E. (1980). D-
penicillamine: Its actions on lead transport
in bone organ culture, Pediatric Research,
14, 330-335.

Marlowe, M., Cossairt, A., Moon, C., Errera,
J., MacNeel, A., Peak, R., Ray, J., Schroeder,
C. (1985). Main and interaction effects of
metallic toxins on classroom behavior.
Journal of Abnormal Child Psychology,
13(2), 185-198.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Pocock, S.J., Smith, M., Baghurst, P. (1994).
Environmental lead and children’s
intelligence: A systematic review of the
epidemiological evidence. The British
Medical Journal, 309, 1189-1197. (As cited
in ATSDR 1999).

Needleman, H.L., Gatsonis, C.A. (1990).
Low-level lead exposure and the IQ of
children: A meta-analysis of modern
studies. The Journal of the American
Medical Association, 263(5), 673-678.
Schwartz, J. (1994). Low-level lead exposure
and children’s 1Q: A meta-analysis and
search for a threshold. Environmental
Research, 65, 42-55.

Bellinger, D.C., Needleman, H.L. (2003).
Intellectual impairment and blood lead
levels. The New England Journal of
Medicine, 349, 500-2.

Bellinger, D.C., Stiles, K.M., Needleman, H.L.
(1992). Low-level lead exposure,
intelligence and academic achievement: a
long-term follow-up study. Pediatrics, 90,
855-61.

Dietrich, K.N., Douglas, R.M., Succop, P.A,,
Berger, 0.G., Bornschein, R.L. (2001). Early
exposure to lead and juvenile delinquency.
Neurotoxicology and Teratology, 23, 511-8.
Needleman, H.L., McFarland, C., Ness, R.B.,
Fienberg, S.E., Tobin, M.J. (2002). Bone lead
levels in adjudicated delinquents: a case
control study. Neurotoxicology and
Teratology, 24, 711-7.

National Research Council. (1993)
Measuring lead exposure in infants,
children, and other sensitive populations.
Washington, DC: National Academy Press.
Retrieved from
https://www.nap.edu/catalog/2232/measu
ring-lead-exposure-in-infants-children-and-
other-sensitive-populations

Nordstrom, S., Beckman, L., Nordensen, I.
(1979). Occupational and environmental
risks in and around a smelter in northern
Sweden: V. Spontaneous abortion among
female employees and decreased birth
weight in their offspring. Hereditas, 90, 291-
296.



file:///C:/Users/Office/AppData/Local/Microsoft/Windows/INetCache/IE/TRT074M2/Retrieved%20from%20http:/ehis.niehs.nih.gov/roc/toc9.html
file:///C:/Users/Office/AppData/Local/Microsoft/Windows/INetCache/IE/TRT074M2/Retrieved%20from%20http:/ehis.niehs.nih.gov/roc/toc9.html
https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=96&tid=22
https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=96&tid=22
https://www.nap.edu/catalog/2232/measuring-lead-exposure-in-infants-children-and-other-sensitive-populations
https://www.nap.edu/catalog/2232/measuring-lead-exposure-in-infants-children-and-other-sensitive-populations
https://www.nap.edu/catalog/2232/measuring-lead-exposure-in-infants-children-and-other-sensitive-populations

21.

22.

23.

24,

25.

26.

27.

28.

29.

Borja-Aburto, V.H., Hertz-Picciotto, I.,
Lopez, M.R., Farias, P., Rios, C., Blanco, J.
(1999). Blood lead levels measured
prospectively and risk of spontaneous
abortion. American Journal of Epidemiology,
150, 590-597.

Gennart, J.P., Buchet, J.P., Roels, H.,
Ghyselen, P., Ceulemans, E., Lauwerys, R.
(1992b). Fertility of male workers exposed
to cadmium, lead or manganese. American
Journal of Epidemiology, 135, 1208-1219.
Shiau,C.Y., Wang, J.D., Chen, P.C. (2004).
Decreased fecundity among male lead
workers. Occupational and Environmental
Medicine, 61,915-923.

Cullen, M.R., Kayne, R.D., Robins, J.M.
(1984). Endocrine and reproductive
dysfunction in men associated with
occupational inorganic lead intoxication.
Archives of Environmental & Occupational
Health, 39, 431-440.

Dietrich, K.N., Krafft, K.M., Bornschein, R.L.,
Hammong, P.B., Berger, O., Succop, P.A,,
Bier, M. (1987a). Low-level fetal lead
exposure effect on neurobehavioral
development in early infancy. Pediatrics, 80,
721-730.

Jelliffe-Pawlowski, L.L., Miles, S.Q.,
Courtney, J.G., Materna, B., Charlton, V.
(2006). Effect of magnitude and timing of
maternal pregnancy blood lead (Pb) levels
on birth outcomes. Journal of Perinatology,
26(3), 154-162.

Selevan, S.G., Rice, D.C., Hogan, K.A,, Euling,
S.Y., Pfahles-Hutchens, A., Bethel, J. (2003).
Blood lead concentration and delayed
puberty in girls. The New England Journal of
Medicine, 348(16), 1527-1536.

Fischbein, A., Tsang, P., Luo, J.C., Roboz,
J.P., Jiang, J.D., Bekesi, J.G. (1993).
Phenotypic aberrations of CD3 and CD4
cells and functional impairments of
lymphocytes at low-level occupational
exposure to lead. Clinical Immunology and
Immunopathology, 66, 163-168.

Pinkerton, L.E., Biagini, R.E., Ward, E.M.,
Hull, R.D., Deddens, J.A, Boeniger, M.F,
Schnorr, T.M., MacKenzie, B.A., Luster, M.I.
(1998). Immunologic findings among lead-

30.

31.

32.

33.

34.

35.

36.

37.

38.

exposed workers. American Journal of
Industrial Medicine, 33(4), 400-408.

Sata, F., Araki, S., Tanigawa, T., Morita, Y.,
Sakurai, S., Nakata, A., Katsuno, N. (1998).
Changes in T cell subpopulations in lead
workers. Environmental Research, 76(1),61-
64.

Undeger, U., Basaran, N., Canpinar, H.,
Kansu, E. (1996). Immune alterations in
lead-exposed workers. Toxicology, 109(2-3),
167-172.

Mishra, K.P., Singh, V.K., Rani, R., Yadav,
V.S., Chandran, V., Srivastava, S.P., Seth,
P.K. (2003). Effect of lead exposure on the
immune response of some occupationally
exposed individuals. Toxicology, 188, 251-
259.

Valentino, M., Governa, M., Marchiseppe,
I, Visona, I. (1991). Effects of lead on
polymorphonuclear luekocyte (PMN)
functions in occupationally exposed
workers. Archives of Toxicology, 65, 685-
688.

Karmaus, W., Brooks, K.R., Nebe, T., Witten,
J., Obi-Osius, N., Kruse, H. (2005). Immune
function biomarkers in children exposed to
lead and organochlorine compounds: A
cross-sectional study. Environmental
Health, 4, 5.

Lutz, P.M., Wilson, T.J., Ireland, J., Jones,
A.L, Gorman, J.S., Gale, N.L., Johnson, J.C.,
Hewett, J.E. (1999). Elevated
immunoglobulin E (IgE) levels in children
with exposure to environmental lead.
Toxicology, 134, 63-78.

Sun, L., Hu, J., Zhao, Z., Li, L., Cheng, H.
(2003). Influence of exposure to
environmental lead on serum
immunoglobulin in preschool children.
Environmental Research, 92, 124-128.
Landrigan, P J. (1989). Toxicity of lead at
low dose. British Journal of Industrial
Medicine, 46(9), 593-6.

Robinson, G.S., Baumann, S., Kleinbaum, D.,
et al. (1985). Effects of low to moderate
lead exposure on brainstem auditory
evoked potentials in children:
Environmental health document 3.
Copenhagen, Denmark: World Health



39.

40.

41.

42.

43,

44,

45.

46.

Organization Regional Office for Europe,
177-182. (as cited in ATSDR, 2007).

Osman, K., Pawlas, K., Schutz, A., Gazdzik,
M., Sokal, J.A., Vahter, M. (1999). Lead
Exposure and Hearing Effects in Children in
Katowice, Poland. Environmental Research,
80(1), 1-8.

Altmann, L., Sveinsson, K., Kraemer, U.,
Weishoff-Houben, M., Turfeld, M.,
Winneke, G., Wiegand, H. (1998). Visual
functions in 6-year-old children in relation
to lead and mercury levels. Neurotoxicology
and Teratology, 20(1), 9-17.

Winneke, G., Altmann, L., Kramer, U.,
Turfeld, M., Behler, R., Gutsmuths, F.J,
Mangold, M. (1994). Neurobehavioral and
neurophysiological observations in six year
old children with low lead levels in East and
West Germany. Neurotoxicology, 15(3),
705-713.

Rothenberg, S.J., Schnaas, L., Salgado-
Valladares, M., Casanueva, E., Geller, A.M,,
Hudnell, H.K., Fox, D.A. (2002). Increased
ERG a- and b-wave amplitudes in 7- to 10-
year-old children resulting from prenatal
lead exposure. Investigative Ophthalmology
& Visual Science, 43(6), 2036-44.
Rothenberg, S.J., Kondrashov, V., Manalo,
M., Jiang, J., Cuellar, R., Garcia, M.,
Reynoso, B., Reyes, S., Diaz, M., Todd, A.C.
(2002). Increases in Hypertension and Blood
Pressure during Pregnancy with Increased
Bone Lead Levels. American Journal of
Epidemiology, 156(12), 1079-1087.
Bhattacharya, A., Shukla, R., Dietrich, K.N.,
Miller, J., Bagchee, A., Bornschein, R.L., Cox,
C., Mitchell, T. (1993). Functional
implications of postural disequilibrium due
to lead exposure. Neurotoxicology, 14, 179-
190.

McMichael, A.J., Vimpani, G.V., Robertson,
E.F., Baghurst, P.A,, Clark, P.D. (1986). The
Port Pirie cohort study: Maternal blood lead
and pregnancy outcome. Journal of
Epidemiology and Community Health, 40,
18-25.

Torres-Sanchez, L.E., Berkowitz, G., Lopez-
Carrillo, L., Rios, C., Lopez-Cervantes, M.
(1999). Intrauterine lead exposure and

47.

48.

49.

50.

51.

52.

53.

54

preterm birth. Environmental Research, 81,

297-301.

Sallmén, M., Lindbohm, M.L., Anttila, A.,

Taskinen, H., Hemminki, K. (2000a). Time to

pregnancy among the wives of men

occupationally exposed to lead.

Epidemiology, 11, 141-147.

Sallmén, M., Lindbohm, M.L., Nurminen, M.

(2000b). Paternal exposure to lead and

infertility. Epidemiology, 11, 148-152.

Sallmen, M., Lindbohm, M.L., Nurminen, N.

(2000). Paternal Exposure to Lead and

Infertility. Epidemiology, 11(2), 148-152.

Alexander, B.H, Checkoway, H., Faustman,

E.M., Van Netten, C., Muller, C.H., Ewers,

T.G. (1998). Contrasting associations of

blood and semen lead concentrations with

semen quality among lead smelter workers.

American journal of industrial medicine,

34(5), 464-9.

Lancranjan, I., Popescu, H.l., Gavanescu, O.,

Klepsch, 1., Serbanescu, M. (1975).

Reproductive ability of workmen

occupationally exposed to lead. Archives of

Environmental & Occupational Health, 30,

396-401.

Wildt, K., Eliasson, R., Berlin, M. (1983).

Effects of occupational exposure to lead on

sperm and semen. In: Clarkson, T.W.,

Nordberg, G.F., Sager, P.R., eds.

Reproductive and developmental toxicity of

metals. Proceedings of a Joint Meeting,

Rochester, NY. New York, NY: Plenum Press,

279-300.

Hernandez-Ochoa, I., Carcia-Vargas, G.,

Lopez-Carrillo, L., Rubio-Andrade, M.,

Moran-Martinez, J., Cebrian, M.E.,

Quintanilla-Vega, B. (2005). Low lead

environmental exposure alters semen

quality and sperm chromatin condensation
in northern Mexico. Reproductive

Toxicology, 20(2), 221-228.

. Assennato, G., Paci, C., Baser, M.E.,
Molinini, R., Candela, R.G., Altamura, B.M.,
Giorgino, R. (1987). Sperm count
suppression without endocrine dysfunction
in lead-exposed men. Archives of
Environmental & Occupational Health, 42,
124-127.



55.

56.

57.

58.

59.

60.

61.

62.

63.

Chowdhury, A.R., Chinoy, N.J., Gautam,
AK, Rao, R.V,, Parikh, D.J.,, Shah, G.M.,
Highland, H.N., Patel, K.G., Chatterjee, B.B.
(1986). Effect of lead on human semen.
Advances in Contraceptive Delivery Systems,
2,208-211.

Lerda, D. (1992). Study of sperm
characteristics in persons occupationally
exposed to lead. American Journal of
Industrial Medicine, 22, 567-571.

Ng, T.P., Goh, H.H., Ong, H.Y., Ong, C.N.,
Chia, K.S., Chia, S.E., Jeyaratnam, J. (1991).
Male endocrine functions in workers with
moderate exposure to lead. British Journal
of Industrial Medicine, 48,485-491.
Braunstein, G.D., Dahlgren, J., Loriaux, D.L.
(1978). Hypogonadism in chronically lead-
poisoned men. Infertility, 1, 33-51.
Rodamilans, M., Osaba, M.J., To-Figueras,
Rivera, F.F., Marques, J.M., Perez, P.,
Corbella, J. (1988). Lead toxicity on
endocrine testicular function in an
occupationally exposed population. Human
& Experimental Toxicology, 7, 125-128.
Sanin, L.H., Gonzalez-Cossio, T., Romieu, .,
Peterson, K.E., Ruiz, S., Palazuelos, E.,
Hernandez-Avila, M., Hu, H. (2001). Effect
of maternal lead burden on infant weight
and weight gain at one month of age among
breastfed infants. Pediatrics, 107(55), 1016-
1023.

Hernandez-Avila, M., Peterson, K.E.,
Gonzalez-Cossio, T., Sanin, L.H., Aro, A.,
Schnass, L., Hu, H. (2002). Effect of maternal
bone lead on length and head
circumference of newborns and 1-month-
old infants. Archives of Environmental &
Occupational Health, 57(5), 482-488.
Rothenberg, S.J., Schnaas, L., Perroni, E.,
Hernandez, R.M., Martinez, S., Hernandez,
C. (1999c). cNeurotoxicology and
Teratology, 21, 1-11.

Stanek, K., Manton, W., Angle, C., Eskridge,
K., Kuehneman, A., Hanson, C. (1998). Lead
consumption of 18- to 36-month-old
children as determined from duplicate diet
collections: Nutrient intakes, blood lead
levels, and effects on growth. Journal of the

64.

65.

66.

67.

68.

69.

70.

71.

72.

American Dietetic Association, 98(2), 155-
158.

Odland, J.0., Nieboer, E., Romanova, N.,
Thomassen, Y., Lund, E. (1999). Blood lead
and cadmium and birth weight among
subarctic and arctic populations of Norway
and Russia. Acta Obstetricia et Gynecologica
Scandinavica, 78, 852-860.

Falcén, M., Vinas, P., Luna, A. (2003).
Placental lead and outcome of pregnancy.
Toxicology, 185, 59-66.

Wu, M.T., Kelsey, K., Schwartz, J. (2003a). A
6-aminolevulinic acid dehydratase (ALAD)
polymorphism may modify the relationship
of low-level lead exposure to uricemia and
renal function: The Normative Aging Study.
Environmental Health Perspectives, 111(3),
335-340.

Schwanitz, G., Gebhart, E., Rott, H.D.,
Schaller, K.H., Essing, H.G., Lauer, O.,
Prestele, H. (1975). Chromosome
investigations in subjects with occupational
lead exposure. Deutsche Medizinische
Wochenschrift, 100, 1007-1011.

Schwanitz, G., Lenhert, G., Gebhart, E.
(1970). Chromosome damage after
occupational exposure to lead. Deutsche
Medizinische Wochenschrift, 95, 1636-1641.
Forni, A., Camiaghi, G., Sechi, G.C. (1976).
Initial occupational exposure to

lead: Chromosome and biochemical
findings. Archives of Environmental &
Occupational Health, 31, 73-78.

Al-Hakkak, Z.S.H., Hamamy, H.A., Murad,
A.M.B., Hussain, A.F. (1986). Chromosome
aberrations in workers at a storage battery
plantin Iraq. Mutation Research, 171, 53-
60.

Huang, X.P., Feng, Z.Y., Zhai, W.L., Xu., H.
(1988b). Chromosomal aberrations and
sister chromatid exchanges in workers
exposed to lead. Biomedical and
Environmental Sciences, 1, 382-387.

Duydu, Y., Suzen, H.S., Aydin, A., Cander, O.,
Uysal, H., Isimer, A., Vural, N.

(2001). Correlation between lead exposure
indicators and sister chromatid exchange
(SCE) frequencies in lymphocytes from
inorganic lead exposed workers. Archives of



73.

74.

75.

76.

77.

78.

79.

80.

Environmental Contamination and
Toxicology, 41, 241-246.

Vaglenov, A., Carbonell, E., Marcos,

R. (1998). Biomonitoring of workers
exposed to lead. Genotoxic effects, its
modulation by polyvitamin treatment and
evaluation of induced

radioresistance. Mutation Research, 418,
79-92.

Vaglenov, A., Creus, A., Laltchey, S.,
Petkova, S., Marcos, R.

(2001). Occupational exposure to lead and
induction of genetic

damage. Environmental Health
Perspectives, 109(3), 295-298.

Dearth, R.K., Hiney, J.K., Srivastava, V.,
Burdick, S.B., Bratton, G.R., Dees, W.L.
(2002). Effects of lead (Pb) exposure during
gestation and lactation on female pubertal
development in the rat. Reproductive
Toxicology, 16, 343-352.

Grant, L.D., Kimmel, C.A., West, G.L,,
Martinez-Vargas, C.M., Howard, J.L. (1980).
Chronic low-level lead toxicity in the rat. Il.
Effects on postnatal physical and behavioral
development. Toxicology and Applied
Pharmacology, 56(1),42-58.

Ronis, M.J., Badger, T.M., Shema, S.J.,
Roberson, P.K., Shaikh, F. (1996).
Reproductive toxicity and growth effects in
rats exposed to lead at different periods
during development. Toxicology and
Applied Pharmacology, 136, 361-371.
Ronis, M.J., Badger, T.M., Shema, S.J.,
Roberson, P.K, Templer, L., Ringer, D.,
Thomas, P.E. (1998a). Endocrine
mechanisms underlying the growth effects
of developmental lead exposure in the rat.
Journal of Toxicological Environmental
Health A, 54(2), 101-120.

Ronis, M.J., Gandy, J., Badger, T. (1998b).
Endocrine mEuropean Chemicals
Agencynisms underlying reproductive
toxicity in the developing rat chronically
exposed to dietary lead. Journal of
Toxicological Environmental Health A, 54(2),
77-99.

Ronis, M.J., Aronson, J., Gao, G.G., Hogue,
W., Skinner, R.A., Badger, T.M., Lumpkin,

81.

82.

83.

84.

85.

86.

87.

88.

89.

C.K. (2001). Skeletal effects of
developmental lead exposure in rats.
Toxicological Sciences, 62, 321-9.

Azar, A., Trochimowicz, H.J., Maxfield, M.E.
(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., Engle, R.,
Recht, P. & Smeets, J. (eds) Environmental
Health Aspects of Lead. Proceedings of an
International Symposium, October 1972,
Amsterdam, The Netherlands.

Koller, L.D., Kerkvliet, N.I., Exon, J.H. (1986).
Neoplasia induced in male rats fed lead
acetate, ethyl urea and sodium nitrate.
Toxicologic Pathology, 13, 50-57.

Van Esch, G.J. & Kroes R. (1969). The
induction of renal tumors by feeding of
basic lead acetate to mice and hamsters.
British Journal of Cancer, 23, 265-271.
Waalkes, M.P. Metal carcinogenesis. In:
Goyer R.A,, Klasassen C.0., Waalkes M.P.,
editors. Metal Toxicology. Academic Press;
San Diego: 1995.

Steenland, K. & Boffetta, P. (2000). Lead
and cancer in humans: where are we now?
American Journal of Industrial Medicine,
38(3), 295-299.

National Toxicology Program (NTP). (2003).
Report on carcinogens background
document for lead and lead compounds.
National Toxicology Program. Retrieved
from
http://ntp.niehs.nih.gov/ntp/newhomeroc/
rocll/Lead-Public.pdf.

Washington State Environmental Protection
Agency, Department of Ecology, Product
Testing Database. Retrieved from
https://fortress.wa.gov/ecy/ptdbpublicrepo
rting/

U.S. Environmental Protection Agency. TRI
Toxics Release Inventory Program. TRI
Chemicals. Retrieved from
https://www.epa.gov/toxics-release-
inventory-tri-program/tri-listed-chemicals
Biomonitoring California (2013). Chemicals
biomonitored in California: Lead. California
Environmental Contaminant Biomonitoring



http://ntp.niehs.nih.gov/ntp/newhomeroc/roc11/Lead-Public.pdf
http://ntp.niehs.nih.gov/ntp/newhomeroc/roc11/Lead-Public.pdf
https://fortress.wa.gov/ecy/ptdbpublicreporting/
https://fortress.wa.gov/ecy/ptdbpublicreporting/
https://www.epa.gov/toxics-release-inventory-tri-program/tri-listed-chemicals
https://www.epa.gov/toxics-release-inventory-tri-program/tri-listed-chemicals

90.

91.

92.

93.

94.

95.

96.

Program. USA: Biomonitoring California.
Retrieved from
https://biomonitoring.ca.gov/chemicals/lea
d

Health Canada (2013). Health Canada
second report on the human biomonitoring
of environmental chemicals in Canada.
Minister of Health, Ottawa, ON. Retrieved
from
https://www.canada.ca/content/dam/hc-
sc/migration/hc-sc/ewh-
semt/alt_formats/pdf/pubs/contaminants/c
hms-ecms-cycle2/chms-ecms-cycle2-
eng.pdf

Centers for Disease Control and Prevention
(CDC) (2015). Fourth national report on
human exposure to environmental
chemicals: Updated tables February 2015.
Atlanta, GA. Retrieved from
http://www.cdc.gov/exposurereport/
Hazardous Substances Data Bank. (HSDB)
(2009). Lead compounds. National Library of
Medicine. Retrieved from
https://toxnet.nIm.nih.gov/cgi-
bin/sis/search2/f?./temp/~fftg3M:4

U.S. Environmental Protection Agency,
Office of Water, Federal-State Toxicology
and Risk Analysis Committee (FSTRAC).
Summary of State and Federal Drinking
Water Standards and Guidelines (11/93) To
Present]. Retrieved from
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dock
ey=1000314B.TXT

U.S. Environmental Protection Agency
(2016) National Ambient Air Quality
Standards. U.S. Environmental Protection
Agency. Retrieved from
https://www.epa.gov/lead-air-
pollution/table-historical-lead-pb-national-
ambient-air-quality-standards-naaqgs

The National Institute for Occupational
Safety and Health (NIOSH) (2010). NIOSH
Pocket Guide to Chemical Hazards. National
Institute for Occupational Safety & Health.
DHHS (NIOSH) (Publication No. 2010-168)
Retrieved from:
http://www.cdc.gov/niosh/npg

Association of Occupational and
Environmental Health Clinics (2009).
Medical management guidelines for lead-
exposed adults. Retrieved from:
http://www.aoec.org/documents/positions

[MMG_FINAL.pdf

97.

98.

American Conference of Governmental
Industrial Hygienists (ACGIH) (2008).
Documentation of the Threshold Limit
Values and Biological Exposure indices: Lead
and inorganic lead compounds. 7439-92-1.
7th ed. Cincinnati, OH: American
Conference of Governmental Industrial
Hygienists (as cited in HSDB, 2009).
Consumer Safety Product Commission
(2008) Secs. 8, 9, 86 Stat. 1215-1217, as
amended 90 Stat. 506, 122 Stat. 3016, (15
U.S.C. 2057, 2058), Sec. 101, 122 Stat. 3016.
Retrieved from
https://www.federalregister.gov/document
s/2008/12/19/E8-30238/ban-of-lead-
containing-paint-and-certain-consumer-
products-bearing-lead-containing-paint



https://biomonitoring.ca.gov/chemicals/lead
https://biomonitoring.ca.gov/chemicals/lead
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/contaminants/chms-ecms-cycle2/chms-ecms-cycle2-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/contaminants/chms-ecms-cycle2/chms-ecms-cycle2-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/contaminants/chms-ecms-cycle2/chms-ecms-cycle2-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/contaminants/chms-ecms-cycle2/chms-ecms-cycle2-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/contaminants/chms-ecms-cycle2/chms-ecms-cycle2-eng.pdf
http://www.cdc.gov/exposurereport/
https://toxnet.nlm.nih.gov/cgi-bin/sis/search2/f?./temp/~fftq3M:4
https://toxnet.nlm.nih.gov/cgi-bin/sis/search2/f?./temp/~fftq3M:4
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=10003I4B.TXT
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=10003I4B.TXT
https://www.epa.gov/lead-air-pollution/table-historical-lead-pb-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/lead-air-pollution/table-historical-lead-pb-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/lead-air-pollution/table-historical-lead-pb-national-ambient-air-quality-standards-naaqs
http://www.cdc.gov/niosh/npg
http://www.aoec.org/documents/positions/MMG_FINAL.pdf
http://www.aoec.org/documents/positions/MMG_FINAL.pdf
https://www.federalregister.gov/documents/2008/12/19/E8-30238/ban-of-lead-containing-paint-and-certain-consumer-products-bearing-lead-containing-paint
https://www.federalregister.gov/documents/2008/12/19/E8-30238/ban-of-lead-containing-paint-and-certain-consumer-products-bearing-lead-containing-paint
https://www.federalregister.gov/documents/2008/12/19/E8-30238/ban-of-lead-containing-paint-and-certain-consumer-products-bearing-lead-containing-paint
https://www.federalregister.gov/documents/2008/12/19/E8-30238/ban-of-lead-containing-paint-and-certain-consumer-products-bearing-lead-containing-paint

