
THALLIUM  103 
 
 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

CHAPTER 8.  REFERENCES 
 
Adams JB, Audhya T, McDonough-Means S, et al.  2013.  Toxicological status of children with autism 

vs. neurotypical children and the association with autism severity.  Biol Trace Elem Res 151(2):171-
180.  https://doi.org/10.1007/s12011-012-9551-1.   

Adams J, Howsmon DP, Kruger U, et al.  2017.  Significant association of urinary toxic metals and 
autism-related symptoms-a nonlinear statistical analysis with cross validation.  PLoS One 
12(1):e0169526.  https://doi.org/10.1371/journal.pone.0169526.   

Al Hammouri F, Darwazeh G, Said A, et al.  2011.  Acute thallium poisoning: series of ten cases.  J Med 
Toxicol 7(4):306-311.  https://doi.org/10.1007/s13181-011-0165-3.   

Almassri I, Sekkarie M.  2018.  Cases of thallium intoxication in Syria: A diagnostic and a therapeutic 
challenge.  Avicenna J Med 8(3):78-81.  https://doi.org/10.4103/ajm.AJM_17_18.   

Andersen ME, Krishnan K.  1994.  Relating in vitro to in vivo exposures with physiologically based 
tissue dosimetry and tissue response models.  In:  Salem H, ed.  Animal test alternatives: 
Refinement, reduction, replacement.  New York, NY:  Marcel Dekker, Inc., 9-25.   

Andre T, Ullberg S, Winqvist G.  1960.  The accumulation and retention of thallium in tissues of the 
mouse.  Acta Pharmacol Toxicol 16:229-234.  https://doi.org/10.1111/j.1600-0773.1960.tb01207.x.   

Anschutz M, Herken R, Neubert D.  1981.  Studies on embryo toxic effects of thallium using the whole 
embryo culture technique.  In:  Neubert D, Merker H, eds.  Culture techniques: Applicability for 
studies on prenatal differentiation and toxicity: 5th symposium on prenatal development, May 1981, 
Berlin.  Berlin, West Germany:  Walter de Gruyter, 57-66.   

Apostoli P, Maranelli G, Minoia C, et al.  1988.  Urinary thallium: Critical problems, reference values and 
preliminary results of an investigation in workers with suspected industrial exposure.  Sci Total 
Environ 71(3):513-518.  https://doi.org/10.1016/0048-9697(88)90226-4.   

ATSDR.  1989.  Decision guide for identifying substance-specific data needs related to toxicological 
profiles; Notice.  Agency for Toxic Substances and Disease Registry.  Fed Reg 54(174):37618-
37634.  https://www.govinfo.gov/content/pkg/FR-1989-09-11/pdf/FR-1989-09-11.pdf.  October 4, 
2023.   

ATSDR.  2022.  Thallium.  Full SPL data.  Substance priority list (SPL) resource page.  Agency for Toxic 
Substances and Disease Registry.  https://www.atsdr.cdc.gov/SPL/resources/index.html.  January 8, 
2024.   

Bailey MR, Ansoborlo E, Guilmette RA, et al.  2007.  Updating the ICRP human respiratory tract model.  
Radiat Prot Dosimetry 127(1-4):31-34.  https://doi.org/10.1093/rpd/ncm249.   

Barclay RK, Peacock WC, Karnofsky DA.  1953.  Distribution and excretion of radioactive thallium in 
the chick embryo, rat, and man.  J Pharmacol Exp Ther 107(2):178-187.   

Barnes DG, Dourson M.  1988.  Reference dose (RfD):  Description and use in health risk assessments.  
Regul Toxicol Pharmacol 8(4):471-486.  https://doi.org/10.1016/0273-2300(88)90047-5.   

Barrows ME, Petrocelli SR, Macek KJ, et al.  1978.  Bioconcentration and elimination of selected water 
pollutants by bluegill sunfish.  In:  Haque R, ed.  Dynamics, exposure and hazard assessment of toxic 
chemicals.  Ann Arbor, MI:  Ann Arbor Science Publishers, Inc., 379-392.   

Belzile N, Chen Y.  2017.  Thallium in the environment: A critical review focused on natural waters, 
soils, sediments and airborne particles.  Appl Geochem 84:218-243.  
https://doi.org/10.1016/j.apgeochem.2017.06.013.   

Bloom MS, Buck Louis GM, Sundaram R, et al.  2015.  Birth outcomes and background exposures to 
select elements, the Longitudinal Investigation of Fertility and the Environment (LIFE).  Environ 
Res 138:118-129.  https://doi.org/10.1016/j.envres.2015.01.008.   

Bornhausen M, Hagen U.  1984.  Operant behavior performance changes in rat after prenatal and 
postnatal exposure to heavy metals.  IRCS Med Sci 12(9-10):805-806.   

Brockhaus A, Dolgner R, Ewers U, et al.  1980.  Excessive thallium absorption among a population living 
near a thallium emitting cement plant.  Dev Toxicol Environ Sci 8:565-568.   



THALLIUM  104 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Brockhaus A, Dolgner R, Ewers U, et al.  1981.  Intake and health effects of thallium among a population 
living in the vicinity of a cement plant emitting thallium containing dust.  Int Arch Occup Environ 
Health 48:375-389.  https://doi.org/10.1007/BF00378686.   

Brown DR, Callahan BG, Cleaves MA, et al.  1985.  Thallium induced changes in behavioral patterns: 
correlation with altered lipid peroxidation and lysosomal enzyme activity in brain regions of male 
rats.  Toxicol Ind Health 1(1):81-98.  https://doi.org/10.1177/074823378500100109.   

Cao HM, Yang YZ, Huang BY, et al.  2023.  A cross-sectional study of the association between heavy 
metals and pan-cancers associated with sex hormones in NHANES 1999-2018.  Environ Sci Pollut 
Res Int 30(21):61005-61017.  https://doi.org/10.1007/s11356-023-26828-2.   

Casto BC, Meyers J, DiPaolo JA.  1979.  Enhancement of viral transformation for evaluation of the 
carcinogenic or mutagenic potential of inorganic metal salts.  Cancer Res 39(1):193-198.   

Cataldo DA, Wildung RE.  1983.  The role of soil and plant metabolic processes in controlling trace 
element behavior and bioavailability to animals.  Sci Total Environ 28:159-168.  
https://doi.org/10.1016/s0048-9697(83)80015-1.   

Cavanagh JB, Fuller NH, Johnson HR, et al.  1974.  The effects of thallium salts, with particular reference 
to the nervous system changes.  A report of three cases.  Q J Med 43(170):293-319.  
https://doi.org/10.1093/oxfordjournals.qjmed.a067389.   

CDC.  2023.  Urinary thallium.  Biomonitoring data tables for environmental chemicals.  Centers for 
Disease Control and Prevention.  https://www.cdc.gov/exposurereport/data_tables.html.  January 12, 
2024.   

Cheam V.  2001.  Thallium contamination of water in Canada.  Water Qual Res J 36(4):851-877.  
https://doi.org/10.2166/wqrj.2001.046.   

Clewell HJ.  1995.  The application of physiologically based pharmacokinetic modeling in human health 
risk assessment of hazardous substances.  Toxicol Lett 79(1-3):207-217.  
https://doi.org/10.1016/0378-4274(95)03372-r.   

Cole RH, Frederick RE, Healy RG, et al.  1984.  Preliminary findings of the priority pollutant monitoring 
project of the nationwide urban runoff program.  J Water Pollut Control Fed 56(7):898-908.   

Cotton FA, Wilkinson G.  1980.  Thallium.  In:  Advanced inorganic chemistry: A comprehensive text.  
4th ed.  New York, NY:  John Wiley & Sons, 349.   

Cvjetko P, Cvjetko I, Pavlica M.  2010.  Thallium toxicity in humans.  Arh Hig Rada Toksikol 61(1):111-
119.  https://doi.org/10.2478/10004-1254-61-2010-1976.   

Dai J, Wu X, Bai Y, et al.  2019.  Effect of thallium exposure and its interaction with smoking on lung 
function decline: A prospective cohort study.  Environ Int 127:181-189.  
https://doi.org/10.1016/j.envint.2019.03.034.   

Dai-xing Z, Ding-nan L.  1985.  Chronic thallium poisoning in a rural area of Guizhou Province, China.  J 
Environ Health 48(1):14-18.   

Davis LE, Standefer JC, Kornfeld M, et al.  1981.  Acute thallium poisoning: toxicological and 
morphological studies of the nervous system.  Ann Neurol 10(1):38-44.  
https://doi.org/10.1002/ana.410100108.   

Davison RL, Natusch DF, Wallace JR, et al.  1974.  Trace elements in fly ash: Dependence of 
concentration on particle size.  Environ Sci Technol 8(13):1107-1113.  
https://doi.org/10.1021/es60098a003.   

de Groot G, van Leusen R, van HAN.  1985.  Thallium concentrations in body fluids and tissues in a fatal 
case of thallium poisoning.  Vet Hum Toxicol 27(2):115-119.   

Desenclos JC, Wilder MH, Coppenger GW, et al.  1992.  Thallium poisoning: an outbreak in Florida, 
1988.  South Med J 85(12):1203-1206.  https://doi.org/10.1097/00007611-199212000-00012.   

DOE.  2018a.  Table 2:  Protective action criteria (PAC) rev. 29a based on applicable 60-minute AEGLs, 
ERPGs, or TEELs.  The chemicals are listed in alphabetical order.  June 2018.  U.S. Department of 
Energy.  https://edms3.energy.gov/pac/docs/Revision_29A_Table2.pdf.  March 15, 2023.   

DOE.  2018b.  Protective action criteria (PAC) with AEGLs, ERPGs, & TEELs:  Rev. 29A, June 2018.  
U.S. Department of Energy.  https://edms3.energy.gov/pac/.  July 6, 2022.   



THALLIUM  105 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Dolgner R, Brockhaus A, Ewers U, et al.  1983.  Repeated surveillance of exposure to thallium in a 
population living in the vicinity of a cement plant emitting dust containing thallium.  Int Arch Occup 
Environ Health 52(1):79-94.  https://doi.org/10.1007/BF00380610.   

Dou Y, Yin Y, Li Z, et al.  2022.  Maternal exposure to metal mixtures during early pregnancy and fetal 
growth in the Jiangsu Birth Cohort, China.  Environ Res 215(Pt 2):114305.  
https://doi.org/10.1016/j.envres.2022.114305.   

Doulgeridou A, Amlund H, Sloth JJ, et al.  2020.  Review of potentially toxic rare earth elements, 
thallium and tellurium in plant-based foods.  EFSA J 18(Suppl 1):e181101.  
https://doi.org/10.2903/j.efsa.2020.e181101.   

Downs WL, Scott JK, Steadman LT, et al.  1960.  Acute and sub-acute toxicity studies of thallium 
compounds.  Am Ind Hyg Assoc J 21(5):399-406.  https://doi.org/10.1080/00028896009344093.   

Ducket S, Hiller D, Ballas S.  1983.  Quantitation and localization of thallium-204 in the central and 
peripheral nervous system of adult and young rats.  Neurotoxicology 4(2):227-234.   

El-Masri HA, Mumtaz MM, Yushak ML.  2004.  Application of physiologically-based pharmacokinetic 
modeling to investigate the toxicological interaction between chlorpyrifos and parathion in the rat.  
Environ Toxicol Pharmacol 16(1-2):57-71.  https://doi.org/10.1016/j.etap.2003.10.002.   

EPA.  1979.  Water-related environmental fate of 129 priority pollutants.  Vol I.  Introduction and 
technical background, metals and inorganics, pesticides and PCBs.  Washington, DC:  U.S. 
Environmental Protection Agency.  PB80204373.  EPA440479029a.  
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100K7FH.txt.  January 10, 2024.   

EPA.  1980.  Ambient water quality criteria for thallium.  Washington, DC:  U.S. Environmental 
Protection Agency.  PB81117848.  EPA440580074.  
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=2000LNGQ.txt.  January 10, 2024.   

EPA.  1983.  Treatability manual.  Volume 1: Treatability data.  Washington, DC:  U.S. Environmental 
Protection Agency.  EPA600282001a.  
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=30005R3P.txt.  January 10, 2024.   

EPA.  1985.  Suspended, cancelled and restricted pesticides.  Washington, DC:  U.S. Environmental 
Protection Agency.  EPA740K85001.  
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=91017N0P.txt.  January 10, 2024.   

EPA.  1986.  Subchronic (90 day) toxicity of thallium (I) sulfate in Sprague-Dawley rats.  Unpublished 
report to U.S. Environmental Protection Agency by Midwest Research Institute.   

EPA.  1988.  Health and environmental effects document for thallium and compounds.  Cincinnati, OH:  
U.S. Environmental Protection Agency.  ECAO-CIN-G031.  
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=9100RH6Z.txt.  February 19, 2024.   

EPA.  1994.  Method 200.8: Determination of trace elements in waters and wastes by inductively coupled 
plasma-mass spectrometry.  Cincinnati, OH:  U.S. Environmental Protection Agency.  
https://www.epa.gov/sites/default/files/2015-06/documents/epa-200.8.pdf.  January 10, 2024.   

EPA.  2009a.  Toxicological review of thallium and compounds (CAS No. 7440-28-0).  Washington, DC:  
U.S. Environmental Protection Agency.  PB2010101623.  EPA635R08001F.  
https://ntrl.ntis.gov/NTRL/dashboard/searchResults/titleDetail/PB2010101623.xhtml.  December 12, 
2023.   

EPA.  2009b.  National primary drinking water regulations.  U.S. Environmental Protection Agency.  
EPA816F090004.  https://www.epa.gov/sites/default/files/2016-
06/documents/npwdr_complete_table.pdf.  September 7, 2017.   

EPA.  2012.  Provisional peer reviewed toxicity values for thallium and compounds: metallic thallium 
(7440-28-0), thallium (I) acetate (563-68-8), thallium (I) carbonate (6533-73-9), thallium (I) chloride 
(7791-12-0), thallium (I) nitrate (10102-45-1), and thallium (I) sulfate (7446-18-6).  Cincinnati, OH:  
U.S. Environmental Protection Agency.  EPA690R12026F.  
https://cfpub.epa.gov/ncea/pprtv/documents/ThalliumSolubleSalts.pdf.  January 8, 2024.   



THALLIUM  106 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

EPA.  2018a.  2018 Edition of the drinking water standards and health advisories.  Washington, DC:  U.S. 
Environmental Protection Agency.  EPA822F18001.  
https://www.epa.gov/system/files/documents/2022-01/dwtable2018.pdf.  June 15, 2022.   

EPA.  2018b.  Compiled AEGL values.  U.S. Environmental Protection Agency.  
https://www.epa.gov/sites/production/files/2018-
08/documents/compiled_aegls_update_27jul2018.pdf.  April 12, 2020.   

EPA.  2022.  Toxic chemical release inventory reporting forms and instructions:  Revised 2021 version.  
U.S. Environmental Protection Agency.  EPA740B22002.  
https://ordspub.epa.gov/ords/guideme_ext/guideme_ext/guideme/file/ry_2021_rfi.pdf.  August 22, 
2023.   

Ewers U.  1988.  Environmental exposure to thallium.  Sci Total Environ 71(3):285-292.  
https://doi.org/10.1016/0048-9697(88)90199-4.   

EWG.  2019.  Thallium.  EWG's tap water database.  Environmental Working Group.  
https://www.ewg.org/tapwater/contaminant.php?contamcode=1085.  January 12, 2024.   

Fan Y, Tao C, Li Z, et al.  2023.  Association of endocrine-disrupting chemicals with all-cause and cause-
specific mortality in the U.S.: A prospective cohort study.  Environ Sci Technol 57(7):2877-2886.  
https://doi.org/10.1021/acs.est.2c07611.   

FDA.  2022.  FDA total diet study (TDS) FY2018-FY2020 report supplement: Summary of analytical 
results.  U.S. Food and Drug Administration.  https://www.fda.gov/food/fda-total-diet-study-tds/fda-
total-diet-study-tds-results.  January 12, 2024.   

FDA.  2023a.  Subpart B - Requirements for specific standardized beverages.  Bottled water.  U.S. Food 
and Drug Administration.  Code of Federal Regulations.  21 CFR 165.110.  
https://www.govinfo.gov/content/pkg/CFR-2023-title21-vol2/pdf/CFR-2023-title21-vol2-sec165-
110.pdf.  January 8, 2024.   

FDA.  2023b.  Substances added to food.  U.S. Food and Drug Administration.  
https://www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=FoodSubstances.  May 28, 2023.   

Filippini T, Tancredi S, Malagoli C, et al.  2020.  Dietary estimated intake of trace elements: Risk 
assessment in an Italian population.  Exp Health 12(4):641-655.  https://doi.org/10.1007/s12403-019-
00324-w.   

Formigli L, Scelsi R, Poggi P, et al.  1986.  Thallium-induced testicular toxicity in the rat.  Environ Res 
40(2):531-539.  https://doi.org/10.1016/s0013-9351(86)80128-1.   

Frantz G, Carlson RM.  1987.  Division S-2-soil chemistry: Effects of rubidium, cesium, and thallium on 
interlayer potassium release from transvaal vermiculite.  Soil Sci Soc Am J 51:305-308.  
https://doi.org/10.2136/sssaj1987.03615995005100020008x.   

Gastel B.  1978.  Thallium poisoning.  Johns Hopkins Med J 142:27-31.   
Gehring PJ, Hammond PB.  1967.  The interrelation between thallium and potassium in animals.  J 

Pharmacol Exp Ther 155(1):187-201.   
Gibson JE, Becker BA.  1970.  Placental transfer, embryotoxicity, and teratogenicity of thallium sulfate in 

normal and potassium-deficient rats.  Toxicol Appl Pharmacol 16(1):120-132.  
https://doi.org/10.1016/0041-008x(70)90168-7.   

Gregotti C, Di Nucci A, Formigli L, et al.  1985.  Altered testicular enzyme patterns in rats after long-
term exposure to thallium sulphate.  J Toxicol Clin Exp 5(4):265-271.   

Gross P, Runne E, Wilson JW.  1948.  Studies on the effect of thallium poisoning of the rat; the influence 
of cystine and methionine on alopecia and survival periods.  J Invest Dermatol 10(3):119-134.  
https://doi.org/10.1038/jid.1948.20.   

Grunfeld O, Hinostroza G.  1964.  Thallium poisoning.  Arch Intern Med 114:132-138.  
https://doi.org/10.1001/archinte.1964.03860070178025.   

Grunfeld O, Battilana G, Aldana L, et al.  1963.  Electrocardiographic changes in experimental thallium 
poisoning.  Am J Vet Res 24:1291-1296.   



THALLIUM  107 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Guo X, Li N, Wang H, et al.  2022.  Combined exposure to multiple metals on cardiovascular disease in 
NHANES under five statistical models.  Environ Res 215(Pt 3):114435.  
https://doi.org/10.1016/j.envres.2022.114435.   

Hantson P, Desoir R, Léonard ED, et al.  1997.  Cytogenetic observations following thallium poisoning.  J 
Toxicol Environ Health 50(2):97-100.  https://doi.org/10.1080/009841097160500.   

Harrington JM, Poitras EP, Weber FX, et al.  2022.  Validation of analytical method for determination of 
thallium in rodent plasma and tissues by inductively coupled plasma-mass spectrometry (ICP-MS).  
Anal Lett 55(8):1269-1280.  https://doi.org/10.1080/00032719.2021.1993876.   

Hasan M, Bajpai VK, Shipstone AC.  1977b.  Electron microscope study of thallium-induced alterations 
in the oligodendrocytes of the rat area postrema.  Exp Pathol 13(6):338-345.  
https://doi.org/10.1016/s0014-4908(77)80021-5.   

Hasan M, Ashraf I, Bajpai VK.  1978.  Electron microscopic study of the effects of thallium poisoning on 
the rat cerebellum.  Forensic Sci 11(2):139-146.  https://doi.org/10.1016/s0379-0738(78)80008-5.   

Hasan M, Chandra SV, Dua PR, et al.  1977a.  Biochemical and electrophysiologic effects of thallium 
poisoning on the rat corpus striatum.  Toxicol Appl Pharmacol 41(2):353-359.  
https://doi.org/10.1016/0041-008x(77)90036-9.   

Heit M, Klusek CS, Baron J.  1984.  Evidence of deposition of anthropogenic pollutants in remote Rocky 
Mountain lakes.  Water Air Soil Pollut 22:403-416.  https://doi.org/10.1007/BF00282611.   

Hoffman RS, Hoffman R.  2000.  Thallium poisoning during pregnancy: a case report and comprehensive 
literature review.  J Toxicol Clin Toxicol 38(7):767-775.  https://doi.org/10.1081/clt-100102390.   

IARC.  2023.  Agents classified by the IARC Monographs, volumes 1–135.  International Agency for 
Research on Cancer.  https://monographs.iarc.fr/list-of-classifications.  January 8, 2024.   

ICRP.  1994.  Human respiratory tract model for radiological protection.  International Commission on 
Radiological Protection.  ICRP Publication 66.  
https://journals.sagepub.com/doi/pdf/10.1177/ANIB_24_1-3.  December 6, 2023.   

ICRP.  1995.  Age-dependent doses to members of the public from intake of radionuclides: part 4 
inhalation dose coefficients.  International Commission on Radiological Protection.  ICRP 
Publication 71.  https://www.icrp.org/publication.asp?id=ICRP%20Publication%2071.  May 16, 
2024.   

ICRP.  2022.  Thallium (Z=81).  Occupational intakes of radionuclides: Part 5.  International Commission 
on Radiological Protection.  343-353.  ICRP Publication 151.   

IRIS.  2009.  Thallium (I), soluble salts; CASRN various.  Integrated Risk Information System.  U.S. 
Environmental Protection Agency.  https://iris.epa.gov/static/pdfs/1012_summary.pdf.  January 8, 
2024.   

Jha S, Kumar R, Kumar R.  2006.  Thallium poisoning presenting as paresthesias, paresis, psychosis and 
pain in abdomen.  J Assoc Physicians India 54:53-55.   

Kanematsu N, Hara M, Kada T.  1980.  Rec assay and mutagenicity studies on metal compounds.  Mutat 
Res 77(2):109-116.  https://doi.org/10.1016/0165-1218(80)90127-5.   

Kaplan DI, Mattigod SV.  1998.  Aqueous geochemistry of thallium.  In:  Nriagu JO, ed.  Thallium in the 
environment.  New York, NY:  Wiley, 15-29.   

Karbowska B.  2016.  Presence of thallium in the environment: sources of contaminations, distribution 
and monitoring methods.  Environ Monit Assess 188(11):640.  https://doi.org/10.1007/s10661-016-
5647-y.   

Karbowska B, Zembrzuski W.  2016.  Determining thallium in a commercial tobacco brand available in 
Poland.  Polish J Environ Stud 25(5):2217-2220.  https://doi.org/10.15244/pjoes/61951.   

Karlsson U.  2006.  Environmental levels of thallium – Influence of redox properties and anthropogenic 
sources.  In:  Örebro studies in chemistry 5.  Gothenburg, Sweden:  Universitetsbiblioteket, 1-34.  
https://urn.kb.se/resolve?urn=urn:nbn:se:oru:diva-356.  February 21, 2024.   

Kim DJ, Shin HJ, Ahn BK, et al.  2016.  Competitive adsorption of thallium in different soils as 
influenced by selected counter heavy metals.  Appl Biol Chem 59(5):695-701.  
https://doi.org/10.1007/s13765-016-0215-2.   



THALLIUM  108 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Kuo HC, Huang CC, Tsai YT, et al.  2005.  Acute painful neuropathy in thallium poisoning.  Neurology 
65(2):302-304.  https://doi.org/10.1212/01.wnl.0000169021.26172.f8.   

LaCoste C, Robinson B, Brooks R.  2001.  Uptake of thallium by vegetables: Its significance for human 
health, phytoremediation, and phytomining.  J Plant Nutr 24(8):1205-1215.  
https://doi.org/10.1081/pln-100106976.   

Lameijer W, van Zwieten PA.  1977.  Kinetic behavior of thallium in the rat.  Accelerated elimination of 
thallium owing to treatment with potent diuretic agents.  Arch Toxicol 37(4):265-273.  
https://doi.org/10.1007/BF00330818.   

Lameijer W, van Zwieten PA.  1978.  Accelerated elimination of thallium in the rat due to subchronic 
treatment with furosemide.  Arch Toxicol 40:7-16.  https://doi.org/10.1007/BF00353275.   

Leloux MS, Nguyen PL, Claude JR.  1987.  Experimental studies on thallium toxicity in rats.  I-
Localization and elimination of thallium after oral acute and sub-acute intoxication.  J Toxicol Clin 
Exp 7(4):247-257.   

Li JM, Wang W, Lei S, et al.  2014.  Misdiagnosis and long-term outcome of 13 patients with acute 
thallium poisoning in China.  Clin Toxicol 52(3):181-186.  
https://doi.org/10.3109/15563650.2014.892123.   

Li D, Yao H, Du L, et al.  2022a.  Thallium(I and III) exposure leads to liver damage and disorders of 
fatty acid metabolism in mice.  Chemosphere 307(Pt 1):135618.  
https://doi.org/10.1016/j.chemosphere.2022.135618.   

Li D, Yao H, Zhu X, et al.  2022b.  Thallium(I) exposure perturbs the gut microbiota and metabolic 
profile as well as the regional immune function of C57BL/6 J mice.  Environ Sci Pollut Res Int 
29(60):90495-90508.  https://doi.org/10.1007/s11356-022-22145-2.   

Li D, Li L, Yao H, et al.  2023a.  Thallium exposure induces changes in B and T cell generation in mice.  
Toxicology 492:153532.  https://doi.org/10.1016/j.tox.2023.153532.   

Li X, Zhang D, Zhao Y, et al.  2023b.  Correlation of heavy metals' exposure with the prevalence of 
coronary heart disease among US adults: findings of the US NHANES from 2003 to 2018.  Environ 
Geochem Health 45:6745-6759.  https://doi.org/10.1007/s10653-023-01670-0.   

Liang C, Luo G, Cao Y, et al.  2022.  Environmental thallium exposure and the risk of early embryonic 
arrest among women undergoing in vitro fertilization: thallium exposure and polymorphisms of 
mtDNA gene interaction and potential cause exploring.  Environ Sci Pollut Res Int 29(41):62648-
62661.  https://doi.org/10.1007/s11356-022-19978-2.   

Lide DR.  2005.  [Thallium].  In:  CRC Handbook of chemistry and physics.  CRC Press LLC, 4-31, 34-
89.   

Lie R, Thomas RG, Scott JK.  1960.  The distribution and excretion of thallium-204 in the rat, with 
suggested MPC's and a bio-assay procedure.  Health Phys 2:334-340.  
https://doi.org/10.1097/00004032-195910000-00004.   

Limos LC, Ohnishi A, Suzuki N, et al.  1982.  Axonal degeneration and focal muscle fiber necrosis in 
human thallotoxicosis: Histopathological studies of nerve and muscle.  Muscle Nerve 5(9):698-706.  
https://doi.org/10.1002/mus.880050906.   

Lin TS, Nriagu J.  1998.  Revised hydrolysis constants for thallium(I) and thallium(III) and the 
environmental implications.  J Air Waste Manag Assoc 48(2):151-156.  
https://doi.org/10.1080/10473289.1998.10463658.   

Lin TS, Nriagu J, Wang XQ.  2001.  Thallium concentration in lake trout from Lake Michigan.  Bull 
Environ Contam Toxicol 67(6):921-925.  https://doi.org/10.1007/s001280209.   

Liu H, Liao G.  2021.  Long-term misdiagnosis and neurologic outcomes of thallium poisoning: A case 
report and literature review.  Brain Behav 11(3):e02032.  https://doi.org/10.1002/brb3.2032.   

Liu M, Song J, Jiang Y, et al.  2021.  A case-control study on the association of mineral elements 
exposure and thyroid tumor and goiter.  Ecotoxicol Environ Saf 208:111615.  
https://doi.org/10.1016/j.ecoenv.2020.111615.   



THALLIUM  109 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Lu CI, Huang CC, Chang YC, et al.  2007.  Short-term thallium intoxication: dermatological findings 
correlated with thallium concentration.  Arch Dermatol 143(1):93-98.  
https://doi.org/10.1001/archderm.143.1.93.   

Ludolph A, Elger CE, Sennhenn R, et al.  1986.  Chronic thallium exposure in cement plant workers: 
Clinical and electrophysiological data.  Trace Elem Med 3(3):121-125.   

Lund A.  1956a.  Distribution of thallium in the organism and its elimination.  Acta Pharmacol Toxicol 
12(3):251-259.  https://doi.org/10.1111/j.1600-0773.1956.tb01385.x.   

Lund A.  1956b.  The effect of various substances on the excretion and the toxicity of thallium in the rat.  
Acta Pharmacol Toxicol 12(3):260-268.  https://doi.org/10.1111/j.1600-0773.1956.tb01386.x.   

Ma X, Pan W, Zhu Z, et al.  2022.  A case-control study of thallium exposure with the risk of premature 
ovarian insufficiency in women.  Arch Environ Occup Health 77(6):468-477.  
https://doi.org/10.1080/19338244.2021.1931797.   

Magorian TR, Wood KG, Michalovic JG, et al.  1974.  Abundance and distribution of thallium.  Water 
pollution by thallium and related metals.  145-160.  PB253333.   

Manzo L, Scelsi R, Moglia A, et al.  1983.  Long-term toxicity of thallium in the rat.  In:  Chemical 
toxicology and clinical chemistry of metals.  London, England:  Academic Press, 401-405.   

Marcus RL.  1985.  Investigation of a working population exposed to thallium.  J Soc Occup Med 
35(1):4-9.  https://doi.org/10.1093/occmed/35.1.4.   

Mathis BJ, Kevern NR.  1975.  Distribution of mercury, cadmium, lead and thallium in a enthropic lake.  
Hydrobiologia 46(2-3):207-222.  https://doi.org/10.1007/BF00043141.   

Meggs WJ, Hoffman RS, Shih RD, et al.  1994.  Thallium poisoning from maliciously contaminated food.  
J Toxicol Clin Toxicol 32(6):723-730.  https://doi.org/10.3109/15563659409017979.   

Migaszewski ZM, Gałuszka A.  2021.  Abundance and fate of thallium and its stable isotopes in the 
environment.  Rev Environ Sci Bio/Technol 20(1):5-30.  https://doi.org/10.1007/s11157-020-09564-
8.   

Migliore L, Cocchi L, Nesti C, et al.  1999.  Micronuclei assay and FISH analysis in human lymphocytes 
treated with six metal salts.  Environ Mol Mutagen 34(4):279-284.  
https://doi.org/10.1002/(sici)1098-2280(1999)34:4<279::aid-em8>3.0.co;2-7.   

Misra UK, Kalita J, Yadav RK, et al.  2003.  Thallium poisoning: emphasis on early diagnosis and 
response to haemodialysis.  Postgrad Med J 79(928):103-105.  
https://doi.org/10.1136/pmj.79.928.103.   

Moeschlin S.  1980.  Thallium poisoning.  Clin Toxicol 17(1):133-146.  
https://doi.org/10.3109/15563658008985073.   

Molavi N, Ghaderi A, Banafshe HR.  2020.  Determination of thallium in urine, blood, and hair in illicit 
opioid users in Iran.  Hum Exp Toxicol 39(6):808-815.  https://doi.org/10.1177/0960327120903487.   

Mourelle M, Favari L, Amezcua JL.  1988.  Protection against thallium hepatotoxicity by silymarin.  J 
Appl Toxicol 8(5):351-354.  https://doi.org/10.1002/jat.2550080503.   

Mumtaz MM, Ray M, Crowell SR, et al.  2012a.  Translational research to develop a human PBPK 
models tool kit-volatile organic compounds (VOCs).  J Toxicol Environ Health A 75(1):6-24.  
https://doi.org/10.1080/15287394.2012.625546.   

Mumtaz M, Fisher J, Blount B, et al.  2012b.  Application of physiologically based pharmacokinetic 
models in chemical risk assessment.  J Toxicol 2012:904603.  https://doi.org/10.1155/2012/904603.   

NAS/NRC.  2006.  Human biomonitoring for environmental chemicals.  Washington, DC:  The National 
Academies Press, National Research Council.  
https://nap.nationalacademies.org/catalog/11700/human-biomonitoring-for-environmental-
chemicals.  August 23, 2023.   

Navas-Acien A, Silbergeld EK, Sharrett R, et al.  2005.  Metals in urine and peripheral arterial disease.  
Environ Health Perspect 113(2):164-169.  https://doi.org/10.1289/ehp.7329.   

NIOSH.  1994.  Thallium (soluble compounds, as Tl).  Immediately dangerous to life or health (IDLH) 
values.  National Institute for Occupational Safety and Health.  
https://www.cdc.gov/niosh/idlh/thallium.html.  January 8, 2024.   



THALLIUM  110 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

NIOSH.  2019.  Thallium (soluble compounds, as Tl).  NIOSH pocket guide to chemical hazards.  
National Institute for Occupational Safety and Health.  
https://www.cdc.gov/niosh/npg/npgd0608.html.  January 8, 2024.   

NLM.  2024.  PubChem compound summary: Thallium.  U.S. National Library of Medicine.  
https://pubchem.ncbi.nlm.nih.gov/compound/5359464.  January 12, 2024.   

NTP.  2013.  Draft OHAT approach for systematic review and evidence integration for literature-based 
health assessments - February 2013.  National Toxicology Program.  
https://ntp.niehs.nih.gov/ntp/ohat/evaluationprocess/draftohatapproach_february2013.pdf.  October 
4, 2023.   

NTP.  2015.  OHAT risk of bias rating tool for human and animal studies.  National Toxicology Program.  
https://ntp.niehs.nih.gov/ntp/ohat/pubs/riskofbiastool_508.pdf.  March 19, 2019.   

NTP.  2021.  CASRN index.  Report on carcinogens.  National Toxicology Program.  
https://ntp.niehs.nih.gov/pubhealth/roc/index-1.html#P.  January 10, 2022.   

Nuvolone D, Petri D, Aprea MC, et al.  2021.  Thallium contamination of drinking water: Health 
implications in a residential cohort study in Tuscany (Italy).  Int J Environ Res Public Health 
18(8):4058.  https://doi.org/10.3390/ijerph18084058.   

Olsen I, Jonsen J.  1982.  Whole-body autoradiography of 204Tl in embryos, fetuses and placentas of 
mice.  Toxicology 23:353-358.  https://doi.org/10.1016/0300-483x(82)90073-7.   

O'Neil MJ.  2001.  Thallium.  In:  The Merck index - An encyclopedia of chemicals, drugs, and 
biologicals.  13th ed.  Whitehouse Station, NJ:  Merck and Co., Inc., 1650-1651.  

OSHA.  2021a.  Occupational safety and health standards.  Subpart Z - Toxic and hazardous substances.  
Air contaminants.  Table Z-1.  Occupational Safety and Health Administration.  Code of Federal 
Regulations.  29 CFR 1910.1000.  https://www.govinfo.gov/content/pkg/CFR-2021-title29-
vol6/pdf/CFR-2021-title29-vol6-sec1910-1000.pdf.  August 28, 2022.   

OSHA.  2021b.  Occupational safety and health standards for shipyard employment.  Subpart Z - Toxic 
and hazardous substances.  Air contaminants.  Occupational Safety and Health Administration.  
Code of Federal Regulations.  29 CFR 1915.1000.  https://www.govinfo.gov/content/pkg/CFR-2021-
title29-vol7/pdf/CFR-2021-title29-vol7-sec1915-1000.pdf.  August 28, 2022.   

OSHA.  2021c.  Safety and health regulations for construction.  Subpart D - Occupational health and 
environment controls.  Gases, vapors, fumes, dusts, and mists.  Occupational Safety and Health 
Administration.  Code of Federal Regulations.  29 CFR 1926.55.  
https://www.govinfo.gov/content/pkg/CFR-2021-title29-vol8/pdf/CFR-2021-title29-vol8-sec1926-
55.pdf.  August 28, 2022.   

Padilla MA, Elobeid M, Ruden DM, et al.  2010.  An examination of the association of selected toxic 
metals with total and central obesity indices: NHANES 99-02.  Int J Environ Res Public Health 
7(9):3332-3347.  https://doi.org/10.3390/ijerph7093332.   

Pedro A, Lehmann PA, Favari L.  1985.  Acute thallium intoxication: Kinetic study of the relative 
efficacy of several antidotal treatments in rats.  Arch Toxicol 57:56-60.  
https://doi.org/10.1007/BF00286576.   

Peng S, Lu T, Liu Y, et al.  2022.  Short-term exposure to fine particulate matter and its constituents may 
affect renal function via oxidative stress: A longitudinal panel study.  Chemosphere 293:133570.  
https://doi.org/10.1016/j.chemosphere.2022.133570.   

Peter AL, Viraraghavan T.  2005.  Thallium: a review of public health and environmental concerns.  
Environ Int 31(4):493-501.  https://doi.org/10.1016/j.envint.2004.09.003.   

Pino MTL, Marotte C, Verstraeten SV.  2017.  Epidermal growth factor prevents thallium(I)- and 
thallium(III)-mediated rat pheochromocytoma (PC12) cell apoptosis.  Arch Toxicol 91(3):1157-
1174.  https://doi.org/10.1007/s00204-016-1793-9.   

Qi J, Lai Y, Liang C, et al.  2019.  Prenatal thallium exposure and poor growth in early childhood: A 
prospective birth cohort study.  Environ Int 123:224-230.  
https://doi.org/10.1016/j.envint.2018.12.005.   



THALLIUM  111 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Qiu L, Shen W, Ye C, et al.  2022.  Association of exposure to PM2.5-bound metals with maternal 
thyroid function in early pregnancy.  Sci Total Environ 810:151167.  
https://doi.org/10.1016/j.scitotenv.2021.151167.   

Rade JE, Marafante E, Sabbioni E, et al.  1982.  Placental transfer and retention of 201Tl thallium in the 
rat.  Toxicol Lett 11:275-280.  https://doi.org/10.1016/0378-4274(82)90161-8.   

Rader ST, Maier RM, Barton MD, et al.  2019.  Uptake and fractionation of thallium by Brassica juncea 
in a geogenic thallium-amended substrate.  Environ Sci Technol 53(5):2441-2449.  
https://doi.org/10.1021/acs.est.8b06222.   

Rahman HH, Niemann D, Munson-McGee SH.  2022a.  Association between environmental toxic metals, 
arsenic and polycyclic aromatic hydrocarbons and chronic obstructive pulmonary disease in the US 
adult population.  Environ Sci Pollut Res Int 29(36):54507-54517.  https://doi.org/10.1007/s11356-
022-19695-w.   

Rahman HH, Niemann D, Munson-McGee SH.  2022b.  Environmental exposure to metals and the risk of 
high blood pressure: a cross-sectional study from NHANES 2015-2016.  Environ Sci Pollut Res Int 
29(1):531-542.  https://doi.org/10.1007/s11356-021-15726-0.   

Rahman HH, Niemann D, Munson-McGee SH.  2022c.  Urinary metals, arsenic, and polycyclic aromatic 
hydrocarbon exposure and risk of chronic bronchitis in the US adult population.  Environ Sci Pollut 
Res Int 29(48):73480-73491.  https://doi.org/10.1007/s11356-022-20982-9.   

Rahman HH, Niemann D, Munson-McGee SH.  2022d.  Urinary metals, arsenic, and polycyclic aromatic 
hydrocarbon exposure and risk of self-reported emphysema in the US adult population.  Lung 
200(2):237-249.  https://doi.org/10.1007/s00408-022-00518-1.   

Rao M, Raju G, Ramana KV, et al.  1993.  Toxicological studies of thallium dicarboxylates.  J Ind Chem 
Soc 70(8):727-729.   

Rayisyan M, Zakharova N, Babaskina L.  2021.  Complexions therapy and severe intoxication by 
thallium salts.  J Environ Sci Health A Tox Hazard Subst Environ Eng 56(4):445-453.  
https://doi.org/10.1080/10934529.2021.1885905.   

RePORTER.  2024.  Thallium.  Research Portfolio Online Reporting Tools.  National Institutes of Health.  
https://reporter.nih.gov/.  January 8, 2024.   

Reyes-Rodríguez M, Santos-Cruz LF, García-Castro C, et al.  2021.  Genotoxicity and cytotoxicity 
evaluation of two thallium compounds using the Drosophila wing somatic mutation and 
recombination test.  Heliyon 7(5):e07087.  https://doi.org/10.1016/j.heliyon.2021.e07087.   

Rios C, Galvan-Arzate S, Tapia R.  1989.  Brain regional thallium distribution in rats acutely intoxicated 
with Tl2S04.  Arch Toxicol 63:34-37.  https://doi.org/10.1007/BF00334631.   

Riyaz R, Pandalai SL, Schwartz M, et al.  2013.  A fatal case of thallium toxicity: challenges in 
management.  J Med Toxicol 9(1):75-78.  https://doi.org/10.1007/s13181-012-0251-1.   

Roby DS, Fein AM, Bennett RH, et al.  1984.  Cardiopulmonary effects of acute thallium poisoning.  
Chest 85(2):236-240.  https://doi.org/10.1378/chest.85.2.236.   

Rodríguez-Mercado JJ, Mosqueda-Tapia G, Altamirano-Lozano MA.  2017.  Genotoxicity assessment of 
human peripheral lymphocytes induced by thallium(I) and thallium(III).  Toxicol Environ Chem 
99(5-6):987-998.  https://doi.org/10.1080/02772248.2017.1307377.   

Rodríguez-Mercado JJ, Hernández-de la Cruz H, Felipe-Reyes M, et al.  2015.  Evaluation of cytogenetic 
and DNA damage caused by thallium(I) acetate in human blood cells.  Environ Toxicol 30(5):572-
580.  https://doi.org/10.1002/tox.21934.   

Rooney AA, Boyles AL, Wolfe MS, et al.  2014.  Systematic review and evidence integration for 
literature-based environmental health science assessments.  Environ Health Perspect 122(7):711-718.  
https://doi.org/10.1289/ehp.1307972.   

Rossi F, Marrazzo R, Berrino L, et al.  1988.  Prenatal and postnatal thallium exposure in rats: effect on 
development of vasomotor reactivity in pups.  Teratog Carcinog Mutagen 8(1):13-23.  
https://doi.org/10.1002/tcm.1770080103.   



THALLIUM  112 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Ruan F, Zhang J, Liu J, et al.  2022.  Association between prenatal exposure to metal mixtures and early 
childhood allergic diseases.  Environ Res 206:112615.  
https://doi.org/10.1016/j.envres.2021.112615.   

Ruiz P, Ray M, Fisher J, et al.  2011.  Development of a human physiologically based pharmacokinetic 
(PBPK) toolkit for environmental pollutants.  Int J Mol Sci 12(11):7469-7480.  
https://doi.org/10.3390/ijms12117469.   

Rusyniak DE, Kao LW, Nanagas KA, et al.  2003.  Dimercaptosuccinic acid and Prussian Blue in the 
treatment of acute thallium poisoning in rats.  J Toxicol Clin Toxicol 41(2):137-142.  
https://doi.org/10.1081/clt-120019129.   

Sabbioni E, Marafante E, Rade J, et al.  1980.  Metabolic patterns of low and toxic doses of thallium in 
the rat.  Dev Toxicol Environ Sci 8:559-564.   

Saha A, Sadhu HG, Karnik AB, et al.  2004.  Erosion of nails following thallium poisoning: a case report.  
Occup Environ Med 61(7):640-642.  https://doi.org/10.1136/oem.2003.009464.   

Salehi S, Saljooghi AS, Badiee S, et al.  2017.  Chelation of thallium (III) in rats using combined 
deferasirox and deferiprone therapy.  Toxicol Res 33(4):299-304.  
https://doi.org/10.5487/tr.2017.33.4.299.   

Sasaki N, Carpenter DO.  2022.  Associations between metal exposures and cognitive function in 
American older adults.  Int J Environ Res Public Health 19(4):2327.  
https://doi.org/10.3390/ijerph19042327.   

Sax NI, Lewis RJ.  1987.  Thallium.  In:  Hawley's condensed chemical dictionary.  11th ed.  New York, 
NY:  Van Nostrand Reinhold Company, 1142-1143.   

Schaller KH, Manke G, Raithel HJ, et al.  1980.  Investigations of thallium-exposed workers in cement 
factories.  Int Arch Occup Environ Health 47(3):223-231.  https://doi.org/10.1007/BF00381680.   

Schoer J.  1984.  Thallium.  In:  Hutzinger O, ed.  The handbook of environmental chemistry:  
Anthropogenic compounds.  Vol. 3.  Part C.  New York, NY:  Springer-Verlag, 143-214.   

Shan Q.  2022.  Trend analysis of the association of urinary metals and obesity in children and 
adolescents.  Chemosphere 307(Pt 1):135617.  https://doi.org/10.1016/j.chemosphere.2022.135617.   

Sharma J, Sharma RL, Singh HB, et al.  1986.  Hazards and analysis of thallium-a review.  Toxicol 
Environ Chem 11(2):93-116.  https://doi.org/10.1080/02772248609357123.   

Sherlock JC, Smart GA.  1986.  Thallium in foods and the diet.  Food Addit Contam 3(4):363-370.  
https://doi.org/10.1080/02652038609373603.   

Shipkowski KA, Hubbard TD, Ryan K, et al.  2023.  Short-term toxicity studies of thallium (I) sulfate 
administered in drinking water to Sprague Dawley rats and B6C3F1/N mice.  Toxicol Rep 10:621-
632.  https://doi.org/10.1016/j.toxrep.2023.05.003.   

Sojáková M, Žigrai M, Karaman A, et al.  2015.  Thallium intoxication.  Neuro Endocrinol Lett 
36(4):311-315.   

Staff JF, Cotton RJ, Warren ND, et al.  2014.  Comparison of urinary thallium levels in non-
occupationally exposed people and workers.  Int Arch Occup Environ Health 87(3):275-284.  
https://doi.org/10.1007/s00420-013-0859-8.   

Stephenson T, Lester JN.  1987a.  Heavy metal behavior during the activated sludge process: I.  Extent of 
soluble and insoluble metal removal.  Sci Total Environ 63:199-214.  https://doi.org/10.1016/0048-
9697(87)90046-5.   

Stephenson T, Lester JN.  1987b.  Heavy metal behavior during the activated sludge process: II.  
Insoluble metal removal mechanisms.  Sci Total Environ 63:215-230.  https://doi.org/10.1016/0048-
9697(87)90047-7.   

Strauss HW, Miller DD, Wittry MD, et al.  2008.  Procedure guideline for myocardial perfusion imaging 
3.3.  J Nucl Med Technol 36(3):155-161.  https://doi.org/10.2967/jnmt.108.056465.   

Sun TW, Xu QY, Zhang XJ, et al.  2012.  Management of thallium poisoning in patients with delayed 
hospital admission.  Clin Toxicol 50(1):65-69.  https://doi.org/10.3109/15563650.2011.638926.   

Sweeney LM, Gearhart JM.  2020.  Examples of physiologically based pharmacokinetic modeling applied 
to risk assessment.  In:  Fisher JW, Gearhart JM, Lin Z, eds.  Physiologically based pharmacokinetic 



THALLIUM  113 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

(PBPK) modeling.  Academic Press:  281-299.  https://doi.org/10.1016/B978-0-12-818596-4.00011-
4.   

Tabassum H, Alrashed M, Malik A, et al.  2022.  A unique investigation of thallium, tellurium, osmium, 
and other heavy metals in recurrent pregnancy loss: A novel approach.  Int J Gynaecol Obstet 
160(3):790-796.  https://doi.org/10.1002/ijgo.14390.   

Tan YM, Chan M, Chukwudebe A, et al.  2020.  PBPK model reporting template for chemical risk 
assessment applications.  Regul Toxicol Pharmacol 115:104691.  
https://doi.org/10.1016/j.yrtph.2020.104691.   

Tong J, Liang CM, Huang K, et al.  2020.  Prenatal serum thallium exposure and 36-month-old children's 
attention-deficit/hyperactivity disorder symptoms: Ma'anshan birth cohort study.  Chemosphere 
244:125499.  https://doi.org/10.1016/j.chemosphere.2019.125499.   

Tong J, Liang C, Wu X, et al.  2022.  Prenatal serum thallium exposure and cognitive development 
among preschool-aged children: A prospective cohort study in China.  Environ Pollut 293:118545.  
https://doi.org/10.1016/j.envpol.2021.118545.   

TRI22.  2024.  Thallium.  TRI explorer: release reports.  Washington, DC:  Toxics Release Inventory.  
U.S. Environmental Protection Agency.  https://enviro.epa.gov/triexplorer/tri_release.chemical.  
January 11, 2024.   

Tromme I, Van Neste D, Dobbelaere F, et al.  1998.  Skin signs in the diagnosis of thallium poisoning.  
Br J Dermatol 138(2):321-325.  https://doi.org/10.1046/j.1365-2133.1998.02083.x.   

Tsai YT, Huang CC, Kuo HC, et al.  2006.  Central nervous system effects in acute thallium poisoning.  
Neurotoxicology 27(2):291-295.  https://doi.org/10.1016/j.neuro.2005.10.009.   

U.S. Bureau of Mines.  1983.  Thallium.  Mineral commodity summaries.  Washington, DC:  U.S. Bureau 
of Mines.   

U.S. Bureau of Mines.  1988.  Thallium.  Mineral commodity summaries.  Washington, DC:  U.S. Bureau 
of Mines.   

USGS.  2002.  Magnitude and extent of arsenic and thallium concentrations in ground water and 
sediments at the Charleston Naval Complex, North Charleston, South Carolina, 1994-99.  Columbia, 
SC:  U.S. Geological Survey.  Water-Resources Investigations Report 02-4226.  
https://pubs.usgs.gov/wri/2002/4226/report.pdf.  January 12, 2024.   

USGS.  2011.  Trace elements and radon in groundwater across the United States, 1992–2003.  Reston, 
VA:  U.S. Geological Survey.  Scientific Investigations Report 2011–5059.  
https://pubs.usgs.gov/sir/2011/5059/pdf/sir2011-5059_report-covers_508.pdf.  January 12, 2024.   

USGS.  2014.  Geochemical and mineralogical maps for soils of the conterminous United States.  Reston, 
VA:  U.S. Geological Survey.  Open-File Report 2014–1082.  https://doi.org/10.3133/ofr20141082.   

USGS.  2023.  Thallium.  Mineral commodity summaries, January 2023.  U.S. Geological Survey.  
https://pubs.usgs.gov/periodicals/mcs2023/mcs2023-thallium.pdf.  January 11, 2024.   

USGS.  2024.  Thallium.  Mineral commodity summaries, January 2024.  U.S. Geological Survey.  
https://pubs.usgs.gov/periodicals/mcs2024/mcs2024.pdf.  January 11, 2024.   

Valerio F, Brescianini C, Mazzucotelli A, et al.  1988.  Seasonal variation of thallium, lead, and 
chromium concentrations in airborne particulate matter collected in an urban area.  Sci Total Environ 
71(3):501-509.  https://doi.org/10.1016/0048-9697(88)90224-0.   

Villanueva E, Hernandez-Cueto C, Lachica E, et al.  1990.  Poisoning by thallium.  A study of five cases.  
Drug safety 5(5):384-389.  https://doi.org/10.2165/00002018-199005050-00006.   

Vrij AA, Cremers HM, Lustermans FA.  1995.  Successful recovery of a patient with thallium poisoning.  
Neth J Med 47(3):121-126.  https://doi.org/10.1016/0300-2977(95)00006-9.   

Wallwork-Barber MK, Lyall K, Ferenbaugh RW.  1985.  Thallium movement in a simple aquatic 
ecosystem.  J Environ Sci Health 20(6):689-700.  https://doi.org/10.1080/10934528509375252.   

Wang Q, Huang X, Liu L.  2007.  Analysis of nine cases of acute thallium poisoning.  J Huazhong Univ 
Sci Technolog Med Sci 27(2):213-216.  https://doi.org/10.1007/s11596-007-0229-4.   



THALLIUM  114 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Wang YX, Sun Y, Huang Z, et al.  2016.  Associations of urinary metal levels with serum hormones, 
spermatozoa apoptosis and sperm DNA damage in a Chinese population.  Environ Int 94:177-188.  
https://doi.org/10.1016/j.envint.2016.05.022.   

Wang X, Karvonen-Gutierrez CA, Herman WH, et al.  2020.  Urinary metals and incident diabetes in 
midlife women: Study of Women's Health Across the Nation (SWAN).  BMJ Open Diabetes Res 
Care 8(1):e001233.  https://doi.org/10.1136/bmjdrc-2020-001233.   

Wang TT, Wen B, Yu XN, et al.  2021.  Early diagnosis, treatment, and outcomes of five patients with 
acute thallium poisoning.  World J Clin Cases 9(19):5082-5091.  
https://doi.org/10.12998/wjcc.v9.i19.5082.   

Wang S, Sun J, Tang C, et al.  2022a.  Association between urinary thallium exposure and cardiovascular 
disease in U.S. adult population.  Chemosphere 294:133669.  
https://doi.org/10.1016/j.chemosphere.2022.133669.   

Wang X, Xiao P, Wang R, et al.  2022b.  Relationships between urinary metals concentrations and 
cognitive performance among U.S. older people in NHANES 2011-2014.  Front Public Health 
10:985127.  https://doi.org/10.3389/fpubh.2022.985127.   

Wang X, Karvonen-Gutierrez CA, Herman WH, et al.  2022c.  Metals and risk of incident metabolic 
syndrome in a prospective cohort of midlife women in the United States.  Environ Res 210:112976.  
https://doi.org/10.1016/j.envres.2022.112976.   

Wang W, Xiang LY, Ma YC, et al.  2023.  The association between heavy metal exposure and erectile 
dysfunction in the United States.  Asian J Androl 25(2):271-276.  https://doi.org/10.4103/aja202237.   

Weaver VM, Vargas GG, Silbergeld EK, et al.  2014.  Impact of urine concentration adjustment method 
on associations between urine metals and estimated glomerular filtration rates (eGFR) in adolescents.  
Environ Res 132:226-232.  https://doi.org/10.1016/j.envres.2014.04.013.   

WHO.  1996.  Thallium.  Environmental health criteria 182.  Geneva:  World Health Organization.  
https://www.inchem.org/documents/ehc/ehc/ehc182.htm.  January 10, 2024.   

WHO.  2010.  WHO guidelines for indoor air quality:  Selected pollutants.  World Health Organization.  
https://www.who.int/publications/i/item/9789289002134.  April 25, 2012.   

WHO.  2022.  Guidelines for drinking-water quality.  Fourth edition incorporating the first and second 
addenda.  Geneva:  World Health Organization.  
https://www.who.int/publications/i/item/9789240045064.  September 18, 2023.   

Wick S, Baeyens B, Marques Fernandes M, et al.  2020.  Thallium sorption and speciation in soils: Role 
of micaceous clay minerals and manganese oxides.  Geochim Cosmochim Acta 288:83-100.  
https://doi.org/10.1016/j.gca.2020.07.037.   

WQP.  2024.  Thallium.  Water quality portal  Advisory Committee on Water Information (ACWI); 
Agricultural Research Service (ARS); Environmental Protection Agency (EPA); National Water 
Quality Monitoring Council (NWQMC); United States Geological Survey (USGS).  
https://www.waterqualitydata.us/portal/.  January 1, 2024.   

Wu M, Shu Y, Wang Y.  2022.  Exposure to mixture of heavy metals and muscle strength in children and 
adolescents: a population-based study.  Environ Sci Pollut Res Int 29(40):60269-60277.  
https://doi.org/10.1007/s11356-022-19916-2.   

Wu Y, Zeng F, Li J, et al.  2023.  Sex-specific relationships between prenatal exposure to metal mixtures 
and birth weight in a Chinese birth cohort.  Ecotoxicol Environ Saf 262:115158.  
https://doi.org/10.1016/j.ecoenv.2023.115158.   

Xia W, Du X, Zheng T, et al.  2016.  A case-control study of prenatal thallium exposure and low birth 
weight in China.  Environ Health Perspect 124(1):164-169.  https://doi.org/10.1289/ehp.1409202.   

Xie Z, Aimuzi R, Si M, et al.  2023.  Associations of metal mixtures with metabolic-associated fatty liver 
disease and non-alcoholic fatty liver disease: NHANES 2003-2018.  Front Public Health 
11:1133194.  https://doi.org/10.3389/fpubh.2023.1133194.   

Yao L, Liu L, Dong M, et al.  2022.  Trimester-specific prenatal heavy metal exposures and sex-specific 
postpartum size and growth.  J Expo Sci Environ Epidemiol 33(6):895-902.  
https://doi.org/10.1038/s41370-022-00443-8.   



THALLIUM  115 
 

8.  REFERENCES 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

Yorita Christensen KL.  2013.  Metals in blood and urine, and thyroid function among adults in the 
United States 2007-2008.  Int J Hyg Environ Health 216(6):624-632.  
https://doi.org/10.1016/j.ijheh.2012.08.005.   

Yu YJ, Li ZC, Zhou Y, et al.  2023.  Associations between trace level thallium and multiple health effects 
in rural areas: Chinese Exposure and Response Mapping Program (CERMP).  Sci Total Environ 
862:160466.  https://doi.org/10.1016/j.scitotenv.2022.160466.   

Zasukhina GD, Vasilyeva IM, Sdirkova NI, et al.  1983.  Mutagenic effect of thallium and mercury salts 
on rodent cells with different repair activities.  Mutat Res 124(2):163-173.  
https://doi.org/10.1016/0165-1218(83)90176-3.   

Zavaliy LB, Petrikov SS, Simonova AY, et al.  2021.  Diagnosis and treatment of persons with acute 
thallium poisoning.  Toxicol Rep 8:277-281.  https://doi.org/10.1016/j.toxrep.2021.01.013.   

Zhang HT, Qiao BP, Liu BP, et al.  2014.  Study on the treatment of acute thallium poisoning.  Am J Med 
Sci 347(5):377-381.  https://doi.org/10.1097/MAJ.0b013e318298de9c.   

Zhao G, Ding M, Zhang B, et al.  2008.  Clinical manifestations and management of acute thallium 
poisoning.  Eur Neurol 60(6):292-297.  https://doi.org/10.1159/000157883.   

Zhou H, Sun X, Wang Y, et al.  2021a.  The mediating role of placental weight change in the association 
between prenatal exposure to thallium and birth weight: A prospective birth cohort study.  Front 
Public Health 9:679406.  https://doi.org/10.3389/fpubh.2021.679406.   

Zhou TT, Hu B, Meng XL, et al.  2021b.  The associations between urinary metals and metal mixtures 
and kidney function in Chinese community-dwelling older adults with diabetes mellitus.  Ecotoxicol 
Environ Saf 226:112829.  https://doi.org/10.1016/j.ecoenv.2021.112829.   

Zhu B, Liang C, Yan S, et al.  2019.  Association between serum thallium in early pregnancy and risk of 
gestational diabetes mellitus: The Ma'anshan birth cohort study.  J Trace Elem Med Biol 52:151-156.  
https://doi.org/10.1016/j.jtemb.2018.12.011.   

Zitko V, Carson WV.  1975.  Accumulation of thallium in clams and mussels.  Bull Environ Contam 
Toxicol 14(5):530-533.  https://doi.org/10.1007/BF01683366.   

Zitko V, Carson WV, Carson WG.  1975.  Thallium: occurrence in the environment and toxicity to fish.  
Bull Environ Contam Toxicol 13(1):23-30.  https://doi.org/10.1007/BF01684859.   

Zou P, Li M, Chen W, et al.  2022.  Association between trace metals exposure and hearing loss.  Front 
Public Health 10:973832.  https://doi.org/10.3389/fpubh.2022.973832.   

 


	CHAPTER 8.   REFERENCES



