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Appendix I: NTP Publications in FY 2019 

NTP Reports and Documents 

NTP Monographs  

National Toxicology Program (NTP). 2019. NTP monograph on the systematic review of long-term 
neurological effects following acute exposure to the organophosphorus nerve agent sarin. Research 
Triangle Park, NC: National Toxicology Program. Monograph 6. 
https://ntp.niehs.nih.gov/publications/monographs/mgraph06/index.html 

National Toxicology Program (NTP). 2019. NTP monograph on the systematic review of occupational 
exposure to cancer chemotherapy agents and adverse health outcomes. Research Triangle Park, 
NC: National Toxicology Program. Monograph 5. https://doi.org/10.22427/NTP-MGRAPH-5 

Toxicity Reports 

National Toxicology Program (NTP). 2019. NTP technical report on the toxicity studies of 
perfluoroalkyl carboxylates administered by gavage to Hsd: Sprague Dawley SD rats. Research 
Triangle Park, NC: National Toxicology Program. Toxicity Report 97. https://doi.org/10.22427/NTP-
TOX-97  

National Toxicology Program (NTP). 2019. NTP technical report on the toxicity studies of 
perfluoroalkyl sulfonates administered by gavage to Sprague Dawley (Hsd:Sprague Dawley SD) rats. 
Research Triangle Park, NC: National Toxicology Program. Toxicity Report 96. 
https://doi.org/10.22427/NTP-TOX-96  

National Toxicology Program (NTP). 2019. NTP technical report on the toxicity studies of myristicin 
administered to F344/NTac rats and B6C3F1 mice. Research Triangle Park, NC: National Toxicology 
Program. Toxicity Report 95. https://ntp.niehs.nih.gov/ntp/htdocs/st_rpts/tox095_508.pdf 

Technical Reports 

National Toxicology Program (NTP). 2019. NTP technical report on the toxicology and carcinogenesis 
study of dietary zinc[1] in Sprague Dawley Rats (Hsd:Sprague Dawley SD) (feed study). Research 
Triangle Park, NC: National Toxicology Program. Technical Report 592. 
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr592.pdf 

National Toxicology Program (NTP). 2018. NTP technical report on the toxicology and carcinogenesis 
studies in B6C3F1/N mice exposed to whole-body radio frequency radiation at a frequency (1,900 
MHz) and modulations (GSM and CDMA) used by cell phones. Research Triangle Park, NC: National 
Toxicology Program. Technical Report 596. https://doi.org/10.22427/NTP-TR-596  

National Toxicology Program (NTP). 2018. NTP technical report on the toxicology and carcinogenesis 
studies in Hsd:Sprague Dawley SD rats exposed to whole-body radio frequency radiation at a 
frequency (900 MHz) and modulations (GSM and CDMA) used by cell phones. Research Triangle 
Park, NC: National Toxicology Program. Technical Report 595. https://doi.org/10.22427/NTP-TR-595  

Research Reports 

National Toxicology Program (NTP). 2019. NTP research report on synthetic turf/recycled tire crumb 
rubber: 14-day exposure characterization studies of crumb rubber in female mice housed on mixed 
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bedding or dosed via feed or oral gavage. Research Triangle Park, NC: National Toxicology Program. 
Research Report 14. https://doi.org/10.22427/NTP-RR-14 

National Toxicology Program (NTP). 2019. NTP research report on synthetic turf/recycled tire crumb 
rubber: feasibility study in support of non-inhalation In vivo exposures of synthetic turf/recycled tire 
crumb rubber. Research Triangle Park, NC: National Toxicology Program. Research Report 13. 
https://doi.org/10.22427/NTP-RR-13 

National Toxicology Program (NTP). 2019. NTP research report on synthetic turf/recycled tire crumb 
rubber: characterization of the biological activity of crumb rubber In vitro. Research Triangle Park, 
NC: National Toxicology Program. Research Report 12. https://doi.org/10.22427/NTP-RR-12 

National Toxicology Program (NTP). 2019. NTP research report on the chemical and physical 
characterization of recycled tire crumb rubber. Research Triangle Park, NC: National Toxicology 
Program. Research Report 11. https://doi.org/10.22427/NTP-RR-11 

National Toxicology Program (NTP). 2019. NTP research report on respiratory tract toxicity of the 
flavoring agent 2,3-hexanedione in mice exposed by inhalation. Research Triangle Park, NC: National 
Toxicology Program. Research Report 10. https://doi.org/10.22427/NTP-RR-10 

National Toxicology Program (NTP). 2018. NTP research report on in vivo repeat dose biological 
potency study of triphenyl phosphate (CAS No. 115-86-6) in male Sprague Dawley rats (Hsd: 
Sprague Dawley SD) (gavage studies). Research Triangle Park, NC: National Toxicology Program. 
Research Report 8. https://doi.org/10.22427/NTP-RR-8 

National Toxicology Program (NTP). 2018. NTP research report on the preliminary evaluation of 4-
methylcyclohexylmethanol in an in vitro human airway model. Research Triangle Park, NC: National 
Toxicology Program. Research Report 7. https://doi.org/10.22427/NTP-RR-7 

Report on Carcinogens Monographs 

National Toxicology Program (NTP). 2018. Report on carcinogens monograph on helicobacter pylori 
(chronic infection). Research Triangle Park, NC: National Toxicology Program. RoC Monograph. 
https://ntp.niehs.nih.gov/ntp/roc/monographs/hpylori_final20181026_508.pdf  

Journal Articles and Book Chapters 

Research funding sources for each publication are indicated as follows: 

[1] Funded by the NIEHS/NIOSH Interagency Agreement  

[2] Funded by NIOSH voluntary allocations to the NTP 

[3] Funded by the NIEHS/NCTR Interagency Agreement  

[4] Funded by NCTR voluntary allocations to the NTP 

[5] Funded by NIEHS voluntary allocations to the NTP 

Aloor JJ, Azzam KM, Guardiola JJ, Gowdy KM, Madenspacher JH, Gabor KA, Mueller GA, Lin 
WC, Lowe JM, Gruzdev A et al. Leucine-rich repeats and calponin homology containing 4 (Lrch4) 
regulates the innate immune response. J Biol Chem. 2019; 294(6):1997-2008. 
https://doi.org/10.1074/jbc.RA118.004300 [5] 
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Alzualde A, Behl M, Sipes NS, Hsieh JH, Alday A, Tice RR, Paules RS, Muriana A, Quevedo C. 
Toxicity profiling of flame retardants in zebrafish embryos using a battery of assays for 
developmental toxicity, neurotoxicity, cardiotoxicity and hepatotoxicity toward human relevance. 
Neurotoxicol Teratol. 2018; 70:40-50. http://dx.doi.org/10.1016/j.ntt.2018.10.002 [5] 

Antonini JM, Kodali V, Meighan TG, Roach KA, Roberts JR, Salmen R, Boyce GR, Zeidler-Erdely 
PC, Kashon M, Erdely A et al. Effect of age, high-fat diet, and rat strain on serum biomarkers and 
telomere length and global DNA methylation in peripheral blood mononuclear cells. Sci Rep. 
2019; 9(1):1996. https://doi.org/10.1038/s41598-018-38192-0 [2] 

Arnold MG, Gokulan K, Doerge DR, Vanlandingham M, Cerniglia CE, Khare S. A single or short 
time repeated arsenic oral exposure in mice impacts mRNA expression for signaling and immunity 
related genes in the gut. Food Chem Toxicol. 2019; 132:110597. 
https://doi.org/10.1016/j.fct.2019.110597 [3] 

Arzuaga X, Smith MT, Gibbons CF, Skakkebaek NE, Yost EE, Beverly BEJ, Hotchkiss AK, 
Hauser R, Pagani RL, Schrader SM et al. Proposed key characteristics of male reproductive 
toxicants as an approach for organizing and evaluating mechanistic evidence in human health 
hazard assessments. Environ Health Perspect. 2019; 127(6):65001. 
https://doi.org/10.1289/ehp5045 [5] 

Auerbach SS, Paules RS. Genomic dose response: Successes, challenges, and next steps. Curr 
Opin Toxicol. 2018;11-12:84-92. https://doi.org/10.1016/j.cotox.2019.04.002 [5] 

Axelrad DA, Setzer RW, Bateson TF, DeVito M, Dzubow RC, Fitzpatrick JW, Frame AM, Hogan 
KA, Houck K, Stewart M. Methods for evaluating variability in human health dose-response 
characterization. Hum Ecol Risk Assess. 2019; 1-24. 
https://doi.org/10.1080/10807039.2019.1615828 [5] 

Baker NC, Sipes NS, Franzosa J, Belair DG, Abbott BD, Judson RS, Knudsen TB. Characterizing 
cleft palate toxicants using ToxCast data, chemical structure, and the biomedical literature. Birth 
Defects Res. 2020; 112(1):19-39. https://doi.org/10.1002/bdr2.1581 [5] 

Balik-Meisner MR, Mav D, Phadke DP, Everett LJ, Shah RR, Tal T, Shepard PJ, Merrick BA, 
Paules RS. Development of a zebrafish S1500+ sentinel gene set for high-throughput 
transcriptomics. Zebrafish. 2019; 16(4):331-347. https://doi.org/10.1089/zeb.2018.1720 [5] 

Behl M, Ryan K, Hsieh JH, Parham F, Shapiro AJ, Collins BJ, Sipes NS, Birnbaum LS, Bucher 
JR, Foster PMD et al. Screening for developmental neurotoxicity at the National Toxicology 
Program: The future is here. Toxicol Sci. 2019; 167(1):6-14. 
http://dx.doi.org/10.1093/toxsci/kfy278 [5]  

Erratum to "Screening for developmental neurotoxicity at the National Toxicology Program: The 
future Is here". Toxicol Sci. 2019; 168(2):644. https://doi.org/10.1093/toxsci/kfz036 

Beverly BEJ, Furr JR, Lambright CS, Wilson VS, McIntyre BS, Foster PMD, Travlos G, Earl Gray 
L Jr. In utero exposure to simvastatin reduces postnatal survival and permanently alters 
reproductive tract development in the Crl:CD(SD) male rat. Toxicol Appl Pharmacol. 2019; 
365:112-123. http://dx.doi.org/10.1016/j.taap.2019.01.001 [5] 
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B'Hymer C. A brief overview of HPLC-MS analysis of alkyl methylphosphonic acid degradation 
products of nerve agents. J Chromatogr Sci. 2019; 57(7):606-617. 
https://doi.org/10.1093/chromsci/bmz034 [2] 

Bilinsky LM, Thomas DJ, Fisher JW. Using mathematical modeling to infer the valence state of 
arsenicals in tissues: A PBPK model for dimethylarsinic acid (DMA(V)) and dimethylarsinous acid 
(DMA(III)) in mice. J Theor Biol. 2019; 461:215-229. https://doi.org/10.1016/j.jtbi.2018.10.051 [3] 

Borland D, Christopherson L, Schmitt C. Ontology-based interactive visualization of patient-
generated research questions. Appl Clin Inform. 2019; 10(3):377-386. https://doi.org/10.1055/s-
0039-1688938 [5] 

Borowa-Mazgaj B, de Conti A, Tryndyak V, Steward CR, Jimenez L, Melnyk S, Seneshaw M, 
Mirshahi F, Rusyn I, Beland FA, Sanyal AJ, Pogribny IP. Gene expression and DNA methylation 
alterations in the glycine N-methyltransferase gene in diet-induced nonalcoholic fatty liver disease-
associated carcinogenesis. Toxicol Sci. 2019; 170(2):273-282. 
https://doi.org/10.1093/toxsci/kfz110 [4] 

Borsh FB, Sleeth DK, Handy RG, Pahler LF, Andrews R, Ashley K. Evaluation of a 25-mm 
disposable sampler relative to the inhalable aerosol convention. J Occup Environ Hyg. 2019; 
16(9):634-642. https://doi.org/10.1080/15459624.2019.1632463 [2] 

Bowyer JF, Tranter KM, Robinson BL, Hanig JP, Faubion MG, Sarkar S. The time course of blood 
brain barrier leakage and its implications on the progression of methamphetamine-induced 
seizures. Neurotoxicology. 2018; 69:130-140. https://doi.org/10.1016/j.neuro.2018.09.008 [4] 

Browne P, Kleinstreuer NC, Ceger P, Deisenroth C, Baker N, Markey K, Thomas RS, Judson RJ, 
Casey W. Development of a curated Hershberger database. Reprod Toxicol. 2018; 81:259-271. 
http://dx.doi.org/10.1016/j.reprotox.2018.08.016 [5] 

Burgdorf T, Piersma AH, Landsiedel R, Clewell R, Kleinstreuer N, Oelgeschlager M, Desprez B, 
Kienhuis A, Bos P, de Vries R et al. Workshop on the validation and regulatory acceptance of 
innovative 3R approaches in regulatory toxicology - Evolution versus revolution. Toxicol In Vitro. 
2019; 59:1-11. https://doi.org/10.1016/j.tiv.2019.03.039 [5] 

Burks S, Raymick J, Robinson B, Hanig J, Sarkar S. Neuroprotective effects of acetyl-l-carnitine 
(ALC) in a chronic MPTP-induced Parkinson's disease mouse model: Endothelial and microglial 
effects. Neurosci Lett. 2019; 703:86-95. https://doi.org/10.1016/j.neulet.2019.03.015 [4] 

Bushel PR, Paules RS, Auerbach SS. A Comparison of the TempO-Seq S1500+ platform to RNA-
Seq and microarray using rat liver mode of action samples. Front Genet. 2018; 9:485. 
http://dx.doi.org/10.3389/fgene.2018.00485 [5] 

Camacho L, Lewis SM, Vanlandingham MM, Olson GR, Davis KJ, Patton RE, Twaddle NC, 
Doerge DR, Churchwell MI, Bryant MS et al. A two-year toxicology study of bisphenol A (BPA) in 
Sprague-Dawley rats: CLARITY-BPA core study results. Food Chem Toxicol. 2019; 132:110728. 
https://doi.org/10.1016/j.fct.2019.110728 [3] 

Camacho L, Porter-Gill P, Silva CS. Data on the effect of heat and other technical variables on the 
detection of microRNAs in human serum. Data Brief. 2019; 24:103750. 
https://doi.org/10.1016/j.dib.2019.103750 [4] 
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Camacho L, Silva CS, Hanig JP, Schleimer RP, George NI, Bowyer JF. Identification of whole 
blood mRNA and microRNA biomarkers of tissue damage and immune function resulting from 
amphetamine exposure or heat stroke in adult male rats. PLoS One. 2019; 14(2):e0210273. 
https://doi.org/10.1371/journal.pone.0210273 [4] 

Cao Z, Kamlage B, Wagner-Golbs A, Maisha M, Sun J, Schnackenberg LK, Pence L, Schmitt TC, 
Daniels JR, Rogstad S et al. An integrated analysis of metabolites, peptides, and inflammation 
biomarkers for assessment of preanalytical variability of human plasma. J Proteome Res. 2019; 
18(6):2411-2421. https://doi.org/10.1021/acs.jproteome.8b00903 [4] 

Caridi MN, Humann MJ, Liang X, Su FC, Stefaniak AB, LeBouf RF, Stanton ML, Virji MA, 
Henneberger PK. Occupation and task as risk factors for asthma-related outcomes among 
healthcare workers in New York City. Int J Hyg Environ Health. 2019; 222(2):211-220. 
https://doi.org/10.1016/j.ijheh.2018.10.001 [2] 

Casey W, Lowit A. USA: ICCVAM and NICEATM. In: Balls M, Combes R, Worth A, editors. The 
History of Alternative Test Methods in Toxicology. London:Academic Press; 2019. p. 119-127. 
https://doi.org/10.1016/b978-0-12-813697-3.00015-9 [5] 

Catlin N, Waidyanatha S, Mylchreest E, Miller-Pinsler L, Cunny H, Foster P, Sutherland V, 
McIntyre B. Response to the letter to the editor for “Embryo-fetal development studies with the 
dietary supplement vinpocetine in the rat and rabbit”. Birth Defects Res. 2018; 110(18):1374-1375. 
http://dx.doi.org/10.1002/bdr2.1401 [5] 

Chappell VA, Janesick A, Blumberg B, Fenton SE. Tetrabromobisphenol-A promotes early 
adipogenesis and lipogenesis in 3T3-L1 cells. Toxicol Sci. 2018; 166(2):332-344. 
http://dx.doi.org/10.1093/toxsci/kfy209 [5] 

Chiu SK, Hornsby-Myers JL, de Perio MA, Snawder JE, Wiegand DM, Trout D, Howard J. Health 
effects from unintentional occupational exposure to opioids among law enforcement officers: Two 
case investigations. Am J Ind Med. 2019; 62(5):439-447. https://doi.org/10.1002/ajim.22967 [2] 

Cho HY, Miller-DeGraff L, Blankenship-Paris T, Wang X, Bell DA, Lih F, Deterding L, Panduri V, 
Morgan DL, Yamamoto M et al. Sulforaphane enriched transcriptome of lung mitochondrial energy 
metabolism and provided pulmonary injury protection via Nrf2 in mice. Toxicol Appl Pharmacol. 
2019; 364:29-44. http://dx.doi.org/10.1016/j.taap.2018.12.004 [5] 

Choksi NY, Truax J, Layton A, Matheson J, Mattie D, Varney T, Tao J, Yozzo K, McDougal AJ, 
Merrill J et al. United States regulatory requirements for skin and eye irritation testing. Cutan Ocul 
Toxicol. 2019; 38(2):141-155. http://dx.doi.org/10.1080/15569527.2018.1540494 [5] 

Chow NA, Toda M, Pennington AF, Anassi E, Atmar RL, Cox-Ganser JM, Da Silva J, Garcia B, 
Kontoyiannis DP, Ostrosky-Zeichner L et al. Hurricane-associated mold exposures among 
patients at risk for invasive mold infections after Hurricane Harvey - Houston, Texas, 2017. 
MMWR Morb Mortal Wkly Rep. 2019; 68(21):469-473. https://doi.org/10.15585/mmwr.mm6821a1 
[2] 

Conley JM, Lambright CS, Evans N, Strynar MJ, McCord J, McIntyre BS, Travlos GS, Cardon MC, 
Medlock-Kakaley E, Hartig PC et al. Adverse maternal, fetal, and postnatal effects of 
hexafluoropropylene oxide dimer acid (GenX) from oral gestational exposure in Sprague-Dawley 
rats. Environ Health Perspect. 2019; 127(3):37008. https://doi.org/10.1289/ehp4372 [5] 
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Corton JC, Kleinstreuer NC, Judson RS. Identification of potential endocrine disrupting chemicals 
using gene expression biomarkers. Toxicol Appl Pharmacol. 2019; 380:114683. 
https://doi.org/10.1016/j.taap.2019.114683 [5] 

Corton JC, Witt KL, Yauk CL. Identification of p53 activators in a human microarray compendium. 
Chem Res Toxicol. 2019; 32(9):1748-1759. https://doi.org/10.1021/acs.chemrestox.9b00052 [5] 

Couch JR, Burton NC, Victory KR, Green BJ, Lemons AR, Nayak AP, Beezhold DH. Endotoxin 
exposures during harvesting and processing cannabis at an outdoor cannabis farm. Aerobiologia. 
2019; 35(2):367-371. https://doi.org/10.1007/s10453-018-09552-0 [2] 

Czamara D, Eraslan G, Page CM, Lahti J, Lahti-Pulkkinen M, Hamalainen E, Kajantie E, Laivuori 
H, Villa PM, Reynolds RM et al. Integrated analysis of environmental and genetic influences on 
cord blood DNA methylation in newborns. Nat Commun. 2019; 10(1):2548. 
https://doi.org/10.1038/s41467-019-10461-0 [5] 

Dagli MLZ, Pandiri A, Wolf J, Groeters S, Haschek-Hock WM. Global perspective on careers in 
environmental toxicologic pathology: The 2019 Society of Toxicologic Pathology Annual 
Symposium lunchtime career development session. Toxicol Pathol. 2019; 47(8)1088-1095. 
incomplete citation https://doi.org/10.1177/0192623319877859 [5] 

Dahm MM, Bertke S, Schubauer-Berigan MK. Predicting occupational exposures to carbon 
nanotubes and nanofibers based on workplace determinants modeling. Ann Work Expo Health. 
2019; 63(2):158-172. https://doi.org/10.1093/annweh/wxy102 [2] 

Dahm MM, Evans DE, Bertke S, Grinshpun SA. Evaluation of total and inhalable samplers for the 
collection of carbon nanotube and carbon nanofiber aerosols. Aerosol Sci Tech. 2019; 53(8):958-
970. https://doi.org/10.1080/02786826.2019.1618437 [2] 

de Conti A, Tryndyak V, VonTungeln LS, Churchwell MI, Beland FA, Antunes AMM, Pogribny IP. 
Genotoxic and epigenotoxic alterations in the lung and liver of mice induced by acrylamide: A 28 
day drinking water study. Chem Res Toxicol. 2019; 32(5):869-877. 
https://doi.org/10.1021/acs.chemrestox.9b00020 [4] 

Delclos KB, Camacho L, Gamboa da Costa G. Letter to the Editor Re: Historical perspective: 
bisphenol A and phthalates: How environmental chemicals are reshaping toxicology. Toxicol Sci. 
2019; 169(1):3. https://doi.org/10.1093/toxsci/kfz072 [3] 

Dorman DC, Chiu W, Hales BF, Hauser R, Johnson KJ, Mantus E, Martel S, Robinson KA, 
Rooney AA, Rudel R et al. Polybrominated diphenyl ether (PBDE) neurotoxicity: A systematic 
review and meta-analysis of animal evidence. J Toxicol Environ Health B Crit Rev. 2018; 
21(4):269-289. http://dx.doi.org/10.1080/10937404.2018.1514829 [5] 

Dreval K, Pogribny IP. 2019. Chemical carcinogen exposure, DNA damage, and epigenetic 
alterations. In: Poirier, MC, editor. Carcinogens, DNA Damage and Cancer Risk: Mechanisms of 
Chemical Carcinogenesis. Singapore:World Scientific; 2018. p. 309-340. 
https://doi.org/10.1142/9789813237209_0011 [4] 

Dreval K, Tryndyak V, de Conti A, Beland FA, Pogribny IP. Gene expression and DNA methylation 
alterations during non-alcoholic steatohepatitis-associated liver carcinogenesis. Front Genet. 
2019; 10:486. https://doi.org/10.3389/fgene.2019.00486 [4] 
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Duan P, Wu F, Moore JN, Fisher J, Crentsil V, Gonzalez D, Zhang L, Burckart GJ, Wang J. 
Assessing CYP2C19 ontogeny in neonates and infants using physiologically based 
pharmacokinetic models: Impact of enzyme maturation versus inhibition. CPT Pharmacometrics 
Syst Pharmacol. 2019; 8(3):158-166. https://doi.org/10.1002/psp4.12350 [4] 

Duke KS, Thompson EA, Ihrie MD, Taylor-Just AJ, Ash EA, Shipkowski KA, Hall JR, Tokarz DA, 
Cesta MF, Hubbs AF et al. Role of p53 in the chronic pulmonary immune response to tangled or 
rod-like multi-walled carbon nanotubes. Nanotoxicology. 2018; 12(9):975-991. 
http://dx.doi.org/10.1080/17435390.2018.1502830 [5] 

Dunnick JK, Pandiri AR, Merrick BA, Kissling GE, Cunny H, Mutlu E, Waidyanatha S, Sills RC, 
Hong HHL, Ton TV et al. Mutational analysis of pentabrominated diphenyl-induced hepatocellular 
tumors in rats and mice, tissue levels of PBDE congeners in rats and mice, and AhR genotyping 
of Wistar Han rats. Data Brief. 2018; 21:2125-2128. http://dx.doi.org/10.1016/j.dib.2018.10.104 [5] 

Ellison CA, Blackburn KL, Carmichael PL, Clewell HJ, 3rd, Cronin MTD, Desprez B, Escher SE, 
Ferguson SS, Gregoire S, Hewitt NJ et al. Challenges in working towards an internal threshold of 
toxicological concern (iTTC) for use in the safety assessment of cosmetics: Discussions from the 
Cosmetics Europe iTTC Working Group workshop. Regul Toxicol Pharmacol. 2019; 103:63-72. 
http://dx.doi.org/10.1016/j.yrtph.2019.01.016 [5] 

Elmore SA, Cardiff R, Cesta MF, Gkoutos GV, Hoehndorf R, Keenan CM, McKerlie C, Schofield 
PN, Sundberg JP, Ward JM. A review of current standards and the evolution of histopathology 
nomenclature for laboratory animals. ILAR J. 2018; 59(1):29-39. 
http://dx.doi.org/10.1093/ilar/ily005 [5] 

Elmore SA, Carreira V, Labriola CS, Mahapatra D, McKeag SR, Rinke M, Shackelford C, Singh B, 
Talley A, Wallace SM et al. Proceedings of the 2018 National Toxicology Program Satellite 
Symposium. Toxicol Pathol. 2018; 46(8):865-897. http://dx.doi.org/10.1177/0192623318800734 
[5] 

Estill CF, Slone J, Mayer AC, Phillips K, Lu J, Chen IC, Christianson A, Streicher R, Guardia MJ, 
Jayatilaka N et al. Assessment of spray polyurethane foam worker exposure to organophosphate 
flame retardants through measures in air, hand wipes, and urine. J Occup Environ Hyg. 2019; 
16(7):477-488. https://doi.org/10.1080/15459624.2019.1609004 [1] 

Eustaquio T, Wang C, Dugard CK, George NI, Liu F, Slikker W, Jr, Paule MG, Howard PC, 
Paredes AM. Electron microscopy techniques employed to explore mitochondrial defects in the 
developing rat brain following ketamine treatment. Exp Cell Res. 2018; 373(1-2):164-170. 
https://doi.org/10.1016/j.yexcr.2018.10.009 [4] 

Farcas D, Blachere FM, Kashon ML, Sbarra D, Schwegler-Berry D, Stull JO, Noti JD. Survival of 
Staphylococcus aureus on the outer shell of fire fighter turnout gear after sanitation in a 
commercial washer/extractor. J Occup Med Toxicol. 2019; 14:10. https://doi.org/10.1186/s12995-
019-0230-4 [2] 

Fujita M, Yamamoto Y, Watanabe S, Sugawara T, Wakabayashi K, Tahara Y, Horie N, Fujimoto 
K, Kusakari K, Kurokawa Y et al. The within- and between-laboratory reproducibility and predictive 
capacity of the in chemico amino acid derivative reactivity assay: Results of validation study 
implemented in four participating laboratories. J Appl Toxicol. 2019; 39(11):1491-1505. 
https://doi.org/10.1002/jat.3834 [5] 

https://doi.org/10.1002/psp4.12350
http://dx.doi.org/10.1080/17435390.2018.1502830
http://dx.doi.org/10.1016/j.dib.2018.10.104
http://dx.doi.org/10.1016/j.yrtph.2019.01.016
http://dx.doi.org/10.1093/ilar/ily005
http://dx.doi.org/10.1177/0192623318800734
https://doi.org/10.1080/15459624.2019.1609004
https://doi.org/10.1016/j.yexcr.2018.10.009
https://doi.org/10.1186/s12995-019-0230-4
https://doi.org/10.1186/s12995-019-0230-4
https://doi.org/10.1002/jat.3834


2019 Annual Report – Appendix I – NTP Publications  

I-8 

Furuya S, Cichocki JA, Konganti K, Dreval K, Uehara T, Katou Y, Fukushima H, Kono H, Pogribny 
IP, Argemi J et al. Histopathological and molecular signatures of a mouse model of acute-on-
chronic alcoholic liver injury demonstrate concordance with human alcoholic hepatitis. Toxicol Sci. 
2019; 170(2):427-437. https://doi.org/10.1093/toxsci/kfy292 [4] 

Gadaleta D, Vukovic K, Toma C, Lavado GJ, Karmaus AL, Mansouri K, Kleinstreuer NC, 
Benfenati E, Roncaglioni A. SAR and QSAR modeling of a large collection of LD50 rat acute oral 
toxicity data. J Cheminformatics. 2019; 11:58. https://doi.org/10.1186/s13321-019-0383-2 [5] 

Galli CL, Walker NJ, Oberlies NH, Roe AL, Edwards J, Fitzpatrick S, Griffiths JC, Hayes AW, 
Mahony C, Marsman DS et al. Development of a consensus approach for botanical safety 
evaluation - A roundtable report. Toxicol Lett. 2019; 314:1-17. 
https://doi.org/10.1016/j.toxlet.2019.05.008 [5] 

Gokulan K, Kolluru P, Cerniglia CE, Khare S. Dose-dependent effects of aloin on the intestinal 
bacterial community structure, short chain fatty acids metabolism and intestinal epithelial cell 
permeability. Front Microbiol. 2019; 10:474. https://doi.org/10.3389/fmicb.2019.00474 [3] 

Goulding DR, Kraft A, Mouton PR, McPherson CA, Avdoshina V, Mocchetti I, Harry GJ. Age-
related decrease in tyrosine hydroxylase immunoreactivity in the substantia nigra and region-
specific changes in microglia morphology in HIV-1 Tg rats. Neurotox Res. 2019; 36:563-682. 
https://doi.org/10.1007/s12640-019-00077-z [5] 

Gray LE, Furr JR, Conley JM, Lambright CS, Evans N, Cardon MC, Wilson VS, Foster PM, Hartig 
PC. A Conflicted tale of two novel AR antagonists in vitro and in vivo: Pyrifluquinazon versus 
bisphenol C. Toxicol Sci. 2019; 168(2):632-643. https://doi.org/10.1093/toxsci/kfz010 [5] 

Grimm SA, Shimbo T, Takaku M, Thomas JW, Auerbach S, Bennett BD, Bucher JR, Burkholder 
AB, Day F, Du Y et al. DNA methylation in mice is influenced by genetics as well as sex and life 
experience. Nat Commun. 2019; 10(1):305. http://dx.doi.org/10.1038/s41467-018-08067-z [5] 

Guth BD, Engwall M, Eldridge S, Foley CM, Guo L, Gintant G, Koerner J, Parish ST, Pierson JB, 
Ribeiro AJS et al. Considerations for an in vitro, cell-based testing platform for detection of 
adverse drug-induced inotropic effects in early drug development. Part 1: General considerations 
for development of novel testing platforms. Front Pharmacol. 2019; 10:884. 
https://doi.org/10.3389/fphar.2019.00884 [5] 

Guyton KZ, Rieswijk L, Wang A, Chiu WA, Smith MT. Key characteristics approach to 
carcinogenic hazard identification. Chem Res Toxicol. 2018; 17:31(12):1290-1292. 
http://dx.doi.org/10.1021/acs.chemrestox.8b00321 [5] 

Halamoda-Kenzaoui B, Baconnier S, Bastogne T, Bazile D, Boisseau P, Borchard G, Borgos SE, 
Calzolai L, Cederbrant K, Di Felice G et al. Bridging communities in the field of nanomedicine. 
Regul Toxicol Pharmacol. 2019; 106:187-196. https://doi.org/10.1016/j.yrtph.2019.04.011 [4] 

Hamm JT, Ceger P, Allen D, Stout M, Maull EA, Baker G, Zmarowski A, Padilla S, Perkins E, 
Planchart A et al. Characterizing sources of variability in zebrafish embryo screening protocols. 
ALTEX. 2019; 36(1):103-120. http://dx.doi.org/10.14573/altex.1804162 [5] 

Han X, Wang Y, Chen T, Wilson MJ, Pan F, Wu X, Rui C, Chen D, Tang Q, Wu W. Inhibition of 
progesterone biosynthesis induced by deca-brominated diphenyl ether (BDE-209) in mouse 

https://doi.org/10.1093/toxsci/kfy292
https://doi.org/10.1186/s13321-019-0383-2
https://doi.org/10.1016/j.toxlet.2019.05.008
https://doi.org/10.3389/fmicb.2019.00474
https://doi.org/10.1007/s12640-019-00077-z
https://doi.org/10.1093/toxsci/kfz010
http://dx.doi.org/10.1038/s41467-018-08067-z
https://doi.org/10.3389/fphar.2019.00884
http://dx.doi.org/10.1021/acs.chemrestox.8b00321
https://doi.org/10.1016/j.yrtph.2019.04.011
http://dx.doi.org/10.14573/altex.1804162


2019 Annual Report – Appendix I – NTP Publications  

I-9 

Leydig tumor cell (MLTC-1). Toxicol In Vitro. 2019; 60:383-388. 
https://doi.org/10.1016/j.tiv.2019.05.016 [5] 

Hao H, Gokulan K, Pineiro SA, Williams KM, Yuan Z, Cerniglia CE, Khare S. Effects of acute and 
chronic exposure to residual level erythromycin on human intestinal epithelium cell permeability 
and cytotoxicity. Microorganisms. 2019; 7(9):325. https://doi.org/10.3390/microorganisms7090325 
[4] 

Harrill J, Shah I, Setzer RW, Haggard D, Auerbach S, Judson R, Thomas RS. Considerations for 
strategic use of high-throughput transcriptomics chemical screening data in regulatory decisions. 
Curr Opin Toxicol. 2019; 15:64-75. https://doi.org/10.1016/j.cotox.2019.05.004 [5] 

Hasselgren C, Ahlberg E, Akahori Y, Amberg A, Anger LT, Atienzar F, Auerbach S, Beilke L, 
Bellion P, Benigni R et al. Genetic toxicology in silico protocol. Regul Toxicol Pharmacol. 2019; 
107:104403. https://doi.org/10.1016/j.yrtph.2019.104403 [5] 

Hausner EA, Elmore SA, Yang X. Overview of the components of cardiac metabolism. Drug 
Metab Dispos. 2019; 47(6):673-688. https://doi.org/10.1124/dmd.119.086611 [5] 

Hawley Blackley B, Gibbs JL, Cummings KJ, Stefaniak AB, Park JY, Stanton M, Virji MA. A field 
evaluation of a single sampler for respirable and inhalable indium and dust measurements at an 
indium-tin oxide manufacturing facility. J Occup Environ Hyg. 2019; 16(1):66-77. 
https://doi.org/10.1080/15459624.2018.1536826 [2] 

He X, Xia Q, Wu Q, Tolleson WH, Lin G, Fu PP. Primary and secondary pyrrolic metabolites of 
pyrrolizidine alkaloids form DNA adducts in human A549 cells. Toxicol In Vitro. 2019; 54:286-294. 
https://doi.org/10.1016/j.tiv.2018.10.009 [4] 

He Z, Panos J, Raymick J, Konak T, Cui L, Miller DB, O'Callaghan JP, Liachenko S, Paule MG, 
Imam SZ. A method for sampling rat cerebrospinal fluid with minimal blood contamination: A 
critical tool for biomarker studies. In: Aschner M, Costa L, editors. Cell Culture Techniques. 
Neuromethods, Vol 145. New York:Humana; 2019. p. 233-243, https://doi.org/10.1007/978-1-
4939-9228-7_12 [4] 

Hiemstra S, Ramaiahgari SC, Wink S, Callegaro G, Coonen M, Meerman J, Jennen D, van den 
Nieuwendijk K, Dankers A, Snoeys J et al. High-throughput confocal imaging of differentiated 3D 
liver-like spheroid cellular stress response reporters for identification of drug-induced liver injury 
liability. Arch Toxicol. 2019; 93:2895-2911. https://doi.org/10.1007/s00204-019-02552-0 [5] 

Hines CJ, Lentz TJ, McKernan L, Rane P, Whittaker C. Application of the draft NIOSH 
occupational exposure banding process to bisphenol A: A case study. J Occup Environ Hyg 2019; 
16(2):120-128. https://doi.org/10.1080/15459624.2018.1542495 [1] 

Honaryar MK, Lunn RM, Luce D, Ahrens W, t Mannetje A, Hansen J, Bouaoun L, Loomis D, 
Byrnes G, Vilahur N et al. Welding fumes and lung cancer: A meta-analysis of case-control and 
cohort studies. Occup Environ Med. 2019; 76(6):422-431. https://doi.org/10.1136/oemed-2018-
105447 [5] 

Honda GS, Pearce RG, Pham LL, Setzer RW, Wetmore BA, Sipes NS, Gilbert J, Franz B, 
Thomas RS, Wambaugh JF. Using the concordance of in vitro and in vivo data to evaluate 
extrapolation assumptions. PLoS One. 2019; 14(5):e0217564. 
https://doi.org/10.1371/journal.pone.0217564 [5] 

https://doi.org/10.1016/j.tiv.2019.05.016
https://doi.org/10.3390/microorganisms7090325
https://doi.org/10.1016/j.cotox.2019.05.004
https://doi.org/10.1016/j.yrtph.2019.104403
https://doi.org/10.1124/dmd.119.086611
https://doi.org/10.1080/15459624.2018.1536826
https://doi.org/10.1016/j.tiv.2018.10.009
https://doi.org/10.1007/978-1-4939-9228-7_12
https://doi.org/10.1007/978-1-4939-9228-7_12
https://doi.org/10.1007/s00204-019-02552-0
https://doi.org/10.1080/15459624.2018.1542495
https://doi.org/10.1136/oemed-2018-105447
https://doi.org/10.1136/oemed-2018-105447
https://doi.org/10.1371/journal.pone.0217564


2019 Annual Report – Appendix I – NTP Publications  

I-10 

Hsieh JH, Ryan K, Sedykh A, Lin JA, Shapiro AJ, Parham F, Behl M. Application of benchmark 
concentration (BMC) analysis on zebrafish data - a new perspective for quantifying toxicity in 
alternative animal models. Toxicol Sci. 2019; 167(1):92-104. 
http://dx.doi.org/10.1093/toxsci/kfy258 [5] 

Hsieh JH, Smith-Roe SL, Huang R, Sedykh A, Shockley KR, Auerbach SS, Merrick BA, Xia M, 
Tice RR, Witt KL. Identifying compounds with genotoxicity potential using Tox21 high-throughput 
screening assays. Chem Res Toxicol. 2019; 32(7):1384-1401. 
https://doi.org/10.1021/acs.chemrestox.9b00053 [5] 

Huang MC, Dzierlenga AL, Robinson VG, Waidyanatha S, DeVito MJ, Eifrid MA, Granville CA, 
Gibbs ST, Blystone CR. Toxicokinetics of perfluorobutane sulfonate (PFBS), perfluorohexane-1-
sulphonic acid (PFHxS), and perfluorooctane sulfonic acid (PFOS) in male and female 
Hsd:Sprague Dawley SD rats after intravenous and gavage administration. Toxicol Rep. 2019; 
6:645-655. https://doi.org/10.1016/j.toxrep.2019.06.016 [5] 

Huang MC, Robinson VG, Waidyanatha S, Dzierlenga AL, DeVito MJ, Eifrid MA, Gibbs ST, 
Blystone CR. Toxicokinetics of 8:2 fluorotelomer alcohol (8:2-FTOH) in male and female 
Hsd:Sprague Dawley SD rats after intravenous and gavage administration. Toxicol Rep. 2019; 
6:924-932. https://doi.org/10.1016/j.toxrep.2019.08.009 [5] 

Hubbard TD, Hsieh JH, Rider CV, Sipes NS, Sedykh A, Collins BJ, Auerbach SS, Xia M, Huang 
R, Walker NJ et al. Using Tox21 high-throughput screening assays for the evaluation of botanical 
and dietary supplements. Appl In Vitro Toxicol. 2019; 5(1):10-25. 
https://doi.org/10.1089/aivt.2018.0020 [5] 

Ihrie MD, Taylor-Just AJ, Walker NJ, Stout MD, Gupta A, Richey JS, Hayden BK, Baker GL, 
Sparrow BR, Duke KS et al. Inhalation exposure to multi-walled carbon nanotubes alters the 
pulmonary allergic response of mice to house dust mite allergen. Inhal Toxicol. 2019; 31(5):192-
202. https://doi.org/10.1080/08958378.2019.1643955 [5] 

Jaderson M, Park JH. Evaluation of matrix effects in quantifying microbial secondary metabolites 
in indoor dust using ultraperformance liquid chromatograph-tandem mass spectrometer. Saf 
Health Work. 2019; 10(2):196-204. https://doi.org/10.1016/j.shaw.2018.12.004 [1] 

Janardhan KS, Venkannagari P, Jensen H, Hoenerhoff MJ, Herbert RA, Malarkey DE, Sills RC, 
Pandiri AR. Do GISTs occur in rats and mice? Immunohistochemical characterization of 
gastrointestinal tumors diagnosed as smooth muscle tumors in the National Toxicology Program. 
Toxicol Pathol. 2019; 47(5):577-584. https://doi.org/10.1177/0192623319845838 [5] 

Judson RS, Thomas RS, Baker N, Simha A, Howey XM, Marable C, Kleinstreuer NC, Houck KA. 
Workflow for defining reference chemicals for assessing performance of in vitro assays. ALTEX. 
2019; 36(2):261-276. http://dx.doi.org/10.14573/altex.1809281 [5] 

Kang S, Liang H, Qian Y, Qi C. The composition of emissions from sawing Corian(R), a solid 
surface composite material. Ann Work Expo Health. 2019; 63(4):480-483. 
https://doi.org/10.1093/annweh/wxz009 [2] 

Kennedy A, Brame J, Rycroft T, Wood M, Zemba V, Weiss C, Hull M, Hill C, Geraci C, Linkov I. A 
definition and categorization system for advanced materials: The foundation for risk-informed 
environmental health and safety testing. Risk Anal. 2019; 39(8):1783-1795. 
https://doi.org/10.1111/risa.13304 [2] 

http://dx.doi.org/10.1093/toxsci/kfy258
https://doi.org/10.1021/acs.chemrestox.9b00053
https://doi.org/10.1016/j.toxrep.2019.06.016
https://doi.org/10.1016/j.toxrep.2019.08.009
https://doi.org/10.1089/aivt.2018.0020
https://doi.org/10.1080/08958378.2019.1643955
https://doi.org/10.1016/j.shaw.2018.12.004
https://doi.org/10.1177/0192623319845838
http://dx.doi.org/10.14573/altex.1809281
https://doi.org/10.1093/annweh/wxz009
https://doi.org/10.1111/risa.13304


2019 Annual Report – Appendix I – NTP Publications  

I-11 

Kiratipaiboon C, Stueckle TA, Ghosh R, Rojanasakul LW, Chen YC, Dinu CZ, Rojanasakul Y. 
Acquisition of cancer stem cell-like properties in human small airway epithelial cells after a long-
term exposure to carbon nanomaterials. Environ Sci Nano. 2019; 6(7):2152-2170. 
https://doi.org/10.1039/c9en00183b [2] 

Kirkland D, Levy DD, LeBaron MJ, Aardema MJ, Beevers C, Bhalli J, Douglas GR, Escobar PA, 
Farabaugh CS, Guerard M et al. A comparison of transgenic rodent mutation and in vivo comet 
assay responses for 91 chemicals. Mutat Res Genet Toxicol Environ Mutagen. 2019; 839:21-35. 
http://dx.doi.org/10.1016/j.mrgentox.2019.01.007 [5] 

Kolanjiyil AV, Kleinstreuer C, Kleinstreuer NC, Pham W, Sadikot RT. Mice-to-men comparison of 
inhaled drug-aerosol deposition and clearance. Respir Physiol Neurobiol. 2019; 260:82-94. 
http://dx.doi.org/10.1016/j.resp.2018.11.003 [5] 

Kovi RC, Bhusari S, Mav D, Shah RR, Ton TV, Hoenerhoff MJ, Sills RC, Pandiri AR. Genome-
wide promoter DNA methylation profiling of hepatocellular carcinomas arising either 
spontaneously or due to chronic exposure to Ginkgo biloba extract (GBE) in B6C3F1/N mice. Arch 
Toxicol. 2019; 93(8):2219-2235. https://doi.org/10.1007/s00204-019-02505-7 [5] 

Kraeling MEK, Topping VD, Belgrave KR, Schlick K, Simanek E, Man S, Dadiboyena S, Patri AK, 
Sprando RL, Yourick JJ. In vitro skin penetration of dendrimer nanoparticles. Appl In Vitro Toxicol. 
2019; 5(3):134-149. https://doi.org/10.1089/aivt.2019.0004 [4] 

Ku BK, Birch ME. Aerosolization and characterization of carbon nanotube and nanofiber materials: 
Relationship between aerosol properties and bulk density. J Aerosol Sci. 2019; 127:38-48. 
https://doi.org/10.1016/j.jaerosci.2018.10.004 [2] 

Kurtz DM, Glascoe R, Caviness G, Locklear J, Whiteside T, Ward T, Adsit F, Lih F, Deterding LJ, 
Churchwell MI et al. Acrylamide production in autoclaved rodent feed. J Am Assoc Lab Anim Sci. 
2018; 57(6):703-711. https://doi.org/10.30802/aalas-jaalas-18-000011 [4] 

Lahiani MH, Gokulan K, Williams K, Khare S. Impact of pristine graphene on intestinal microbiota 
assessed using a bioreactor-rotary cell culture system. ACS Appl Mater Interfaces. 2019; 
11(29):25708-25719. https://doi.org/10.1021/acsami.9b07635 [4] 

Lahiani MH, Khare S, Cerniglia CE, Boy R, Ivanov IN, Khodakovskaya M. The impact of tomato 
fruits containing multi-walled carbon nanotube residues on human intestinal epithelial cell barrier 
function and intestinal microbiome composition. Nanoscale. 2019; 11(8):3639-3655. 
https://doi.org/10.1039/c8nr08604d [4] 

Lanzoni A, Castoldi AF, Kass GEN, Terron A, De Seze G, Bal-Price A, Bois FY, Delclos KB, 
Doerge DR, Fritsche E et al. Advancing human health risk assessment. EFSA J. 2019; 
17(S1):e170712. https://doi.org/10.2903/j.efsa.2019.e170712 [3] 

Lewis L, Borowa-Mazgaj B, de Conti A, Chappell GA, Luo YS, Bodnar W, Konganti K, Wright FA, 
Threadgill DW, Chiu WA et al. Population-based analysis of DNA damage and epigenetic effects 
of 1,3-butadiene in the mouse. Chem Res Toxicol. 2019; 32(5):887-898. 
https://doi.org/10.1021/acs.chemrestox.9b00035 [4] 

Lewis L, Chappell GA, Kobets T, O'Brian BE, Sangaraju D, Kosyk O, Bodnar W, Tretyakova NY, 
Pogribny IP, Rusyn I. Sex-specific differences in genotoxic and epigenetic effects of 1,3-butadiene 

https://doi.org/10.1039/c9en00183b
http://dx.doi.org/10.1016/j.mrgentox.2019.01.007
http://dx.doi.org/10.1016/j.resp.2018.11.003
https://doi.org/10.1007/s00204-019-02505-7
https://doi.org/10.1089/aivt.2019.0004
https://doi.org/10.1016/j.jaerosci.2018.10.004
https://doi.org/10.30802/aalas-jaalas-18-000011
https://doi.org/10.1021/acsami.9b07635
https://doi.org/10.1039/c8nr08604d
https://doi.org/10.2903/j.efsa.2019.e170712
https://doi.org/10.1021/acs.chemrestox.9b00035


2019 Annual Report – Appendix I – NTP Publications  

I-12 

among mouse tissues. Arch Toxicol. 2019; 93(3):791-800. https://doi.org/10.1007/s00204-018-
2374-x [4] 

Li A, Lu X, Natoli T, Bittker J, Sipes NS, Subramanian A, Auerbach S, Sherr DH, Monti S. The 
Carcinogenome Project: In vitro gene expression profiling of chemical perturbations to predict 
long-term carcinogenicity. Environ Health Perspect. 2019; 127(4):47002. 
https://doi.org/10.1289/ehp3986 [5] 

Li C, Sun Y, Li X, Fan S, Liu Y, Jiang X, Boudreau MD, Pan Y, Tian X, Yin JJ. Bactericidal effects 
and accelerated wound healing using Tb4O7 nanoparticles with intrinsic oxidase-like activity. J 
Nanobiotechnology. 2019; 17(1):54. https://doi.org/10.1186/s12951-019-0487-x [4] 

Li Y, Li M, Shats I, Krahn JM, Flake GP, Umbach DM, Li X, Li L. Glypican 6 is a putative 
biomarker for metastatic progression of cutaneous melanoma. PLoS One. 2019; 14(6):e0218067. 
https://doi.org/10.1371/journal.pone.0218067 [5] 

Liu F, Liu S, Patterson TA, Fogle C, Hanig JP, Slikker W, Jr, Wang C. Effects of xenon-based 
anesthetic exposure on the expression levels of polysialic acid neural cell adhesion molecule 
(PSA-NCAM) on human neural stem cell-derived neurons. Mol Neurobiol. 2019; 57:217-225. 
https://doi.org/10.1007/s12035-019-01771-x [4] 

Liu J, Wang T, Creighton CJ, Wu SP, Ray M, Janardhan KS, Willson CJ, Cho SN, Castro PD, 
Ittmann MM et al. JNK(1/2) represses Lkb(1)-deficiency-induced lung squamous cell carcinoma 
progression. Nat Commun. 2019; 10(1):2148. https://doi.org/10.1038/s41467-019-09843-1 [5] 

Liu J, Yu L, Castro L, Yan Y, Sifre MI, Bortner CD, Dixon D. A nongenomic mechanism for 
"metalloestrogenic" effects of cadmium in human uterine leiomyoma cells through G protein-
coupled estrogen receptor. Arch Toxicol. 2019; 93:2773–2785. https://doi.org/10.1007/s00204-
019-02544-0 [5] 

Lynch C, Zhao J, Sakamuru S, Zhang L, Huang R, Witt KL, Merrick BA, Teng CT, Xia M. 
Identification of compounds that inhibit estrogen-related receptor alpha signaling using high-
throughput screening assays. Molecules. 2019; 24(5):841. 
http://dx.doi.org/10.3390/molecules24050841 [5] 

Mandler WK, Qi C, Orandle MS, Sarkisian K, Mercer RR, Stefaniak AB, Knepp AK, Bowers LN, 
Battelli LA, Shaffer J et al. Mouse pulmonary response to dust from sawing Corian(R), a solid-
surface composite material. J Toxicol Environ Health A. 2019; 82(11):645-663. 
https://doi.org/10.1080/15287394.2019.1640816 [2] 

Mansouri K, Cariello NF, Korotcov A, Tkachenko V, Grulke CM, Sprankle CS, Allen D, Casey WM, 
Kleinstreuer NC, Williams AJ. Open-source QSAR models for pKa prediction using multiple 
machine learning approaches. J Cheminform. 2019; 11:60. https://doi.org/10.1186/s13321-019-
0384-1 [5] 

Merrick BA, Phadke DP, Bostrom MA, Shah RR, Wright GM, Wang X, Gordon O, Pelch KE, 
Auerbach SS, Paules RS et al. Arsenite malignantly transforms human prostate epithelial cells in 
vitro by gene amplification of mutated KRAS. PLoS One. 2019; 14(4):e0215504. 
https://doi.org/10.1371/journal.pone.0215504 [5] 

Mittelstaedt RA, Dobrovolsky VN, Revollo JR, Pearce MG, Wang Y, Dad A, McKinzie PB, 
Rosenfeldt H, Yucesoy B, Yeager R et al. Evaluation of 4-(methylnitrosamino)-1-(3-pyridyl)-1-

https://doi.org/10.1007/s00204-018-2374-x
https://doi.org/10.1007/s00204-018-2374-x
https://doi.org/10.1289/ehp3986
https://doi.org/10.1186/s12951-019-0487-x
https://doi.org/10.1371/journal.pone.0218067
https://doi.org/10.1007/s12035-019-01771-x
https://doi.org/10.1038/s41467-019-09843-1
https://doi.org/10.1007/s00204-019-02544-0
https://doi.org/10.1007/s00204-019-02544-0
http://dx.doi.org/10.3390/molecules24050841
https://doi.org/10.1080/15287394.2019.1640816
https://doi.org/10.1186/s13321-019-0384-1
https://doi.org/10.1186/s13321-019-0384-1
https://doi.org/10.1371/journal.pone.0215504


2019 Annual Report – Appendix I – NTP Publications  

I-13 

butanone (NNK) mutagenicity using in vitro and in vivo Pig-a assays. Mutat Res Genet Toxicol 
Environ Mutagen. 2019; 837:65-72. https://doi.org/10.1016/j.mrgentox.2018.10.007 [4] 

Moore CL, Flanigan TJ, Law CD, Loukotkova L, Woodling KA, da Costa GG, Fitzpatrick SC, 
Ferguson SA. Developmental neurotoxicity of inorganic arsenic exposure in Sprague-Dawley rats. 
Neurotoxicol Teratol. 2019; 72:49-57. https://doi.org/10.1016/j.ntt.2019.01.007 [3] 

Moore RR, Nagai H, Miller RA, Hardisty JF, Allison N, Shockley KR, Malarkey DE. Comparative 
incidences and biological outcomes for thymoma in various rat strains in National Toxicology 
Program studies. Toxicol Pathol. 2019; 47(7):833-841. https://doi.org/10.1177/0192623319863119 
[5] 

Morgan RL, Beverly B, Ghersi D, Schunemann HJ, Rooney AA, Whaley P, Zhu YG, Thayer KA. 
GRADE guidelines for environmental and occupational health: A new series of articles in 
Environment International. Environ Int. 2019; 128:11-12. 
https://doi.org/10.1016/j.envint.2019.04.016 [5] 

Mostovenko E, Young T, Muldoon PP, Bishop L, Canal CG, Vucetic A, Zeidler-Erdely PC, Erdely 
A, Campen MJ, Ottens AK. Nanoparticle exposure driven circulating bioactive peptidome causes 
systemic inflammation and vascular dysfunction. Part Fibre Toxicol. 2019; 16(1):20. 
https://doi.org/10.1186/s12989-019-0304-6 [2] 

Mudalige T, Qu HO, Van Haute D, Ansar SM, Paredes A, Ingle T. Characterization of 
nanomaterials: Tools and challenges. In: Rubio AL, Rovira MJF, Sanz MM, Gómez-Mascaraque, 
editors. Nanomaterials for Food Applications. Amsterdam:Elsevier; 2019. p. 313-353. 
https://doi.org/10.1016/B978-0-12-814130-4.00011-7 [4] 

Nakamura N, Sloper DT, Del Valle PL. Evaluation of an in vitro mouse testis organ culture system 
for assessing male reproductive toxicity. Birth Defects Res. 2019; 111(2):70-77. 
https://doi.org/10.1002/bdr2.1431 [4] 

Nakamura N, Vijay V, Desai VG, Hansen DK, Han T, Chang CW, Chen YC, Harrouk W, McIntyre 
B, Foster PM et al. Rebuttal to the comments by Dr. Yan Xu on the article "Transcript profiling in 
the testes and prostates of postnatal day 30 Sprague-Dawley rats exposed prenatally and 
lactationally to 2-hydroxy-4-methoxybenzophenone." Reprod Toxicol. 2019. 
https://doi.org/10.1016/j.reprotox.2019.07.018 [3] 

Nakamura N, Vijay V, Desai VG, Hansen DK, Han T, Chang C-W, Chen Y-C, Harrouk W, 
McIntyre B, Foster PM et al. Transcript profiling in the testes and prostates of postnatal day 30 
Sprague-Dawley rats exposed prenatally and lactationally to 2-hydroxy-4-methoxybenzophenone. 
Reprod Toxicol. 2018; 82:111-123. http://dx.doi.org/10.1016/j.reprotox.2018.10.001 [5] 

Neal-Kluever A, Fisher J, Grylack L, Kakiuchi-Kiyota S, Halpern W. Physiology of the neonatal 
gastrointestinal system relevant to the disposition of orally administered medications. Drug Metab 
Dispos. 2019; 47(3):296-313. https://doi.org/10.1124/dmd.118.084418 [4] 

Norton AE, Doepke A, Nourian F, Connick WB, Brown KK. Assessing flammable storage cabinets 
as sources of VOC exposure in laboratories using real-time direct reading wireless detectors. J 
Chem Health Saf. 2018; 25(5):2-9. https://doi.org/10.1016/j.jchas.2018.01.001 [2] 

Oakley RH, Cruz-Topete D, He B, Foley JF, Myers PH, Xu X, Gomez-Sanchez CE, Chambon P, 
Willis MS, Cidlowski JA. Cardiomyocyte glucocorticoid and mineralocorticoid receptors directly 

https://doi.org/10.1016/j.mrgentox.2018.10.007
https://doi.org/10.1016/j.ntt.2019.01.007
https://doi.org/10.1177/0192623319863119
https://doi.org/10.1016/j.envint.2019.04.016
https://doi.org/10.1186/s12989-019-0304-6
https://doi.org/10.1016/B978-0-12-814130-4.00011-7
https://doi.org/10.1002/bdr2.1431
https://doi.org/10.1016/j.reprotox.2019.07.018
http://dx.doi.org/10.1016/j.reprotox.2018.10.001
https://doi.org/10.1124/dmd.118.084418
https://doi.org/10.1016/j.jchas.2018.01.001


2019 Annual Report – Appendix I – NTP Publications  

I-14 

and antagonistically regulate heart disease in mice. Sci Signal. 2019; 12(577):eaau9685. 
https://doi.org/10.1126/scisignal.aau9685 [5] 

O'Connor AM, Tsafnat G, Gilbert SB, Thayer KA, Shemilt I, Thomas J, Glasziou P, Wolfe MS. Still 
moving toward automation of the systematic review process: A summary of discussions at the 
third meeting of the International Collaboration for Automation of Systematic Reviews (ICASR). 
Syst Rev. 2019; 8(1):57. https://doi.org/10.1186/s13643-019-0975-y [5] 

Orr SE, Gokulan K, Boudreau M, Cerniglia CE, Khare S. Alteration in the mRNA expression of 
genes associated with gastrointestinal permeability and ileal TNF-alpha secretion due to the 
exposure of silver nanoparticles in Sprague-Dawley rats. J Nanobiotechnology. 2019; 17(1):63. 
https://doi.org/10.1186/s12951-019-0499-6 [3] 

Othumpangat S, Noti JD. Antiviral drugs. In: Ray SD, editor. Side Effects of Drugs Annual: A 
Worldwide Yearly Survey of New Data in Adverse Drug Reactions. Vol 40. Elsevier; 2018. p. 345-
361. https://doi.org/10.1016/bs.seda.2018.08.005 [2] 

Pande P, Fleck SC, Twaddle NC, Churchwell MI, Doerge DR, Teeguarden JG. Comparative 
estrogenicity of endogenous, environmental and dietary estrogens in pregnant women II: Total 
estrogenicity calculations accounting for competitive protein and receptor binding and potency. 
Food Chem Toxicol. 2019; 125:341-353. https://doi.org/10.1016/j.fct.2018.12.013 [4] 

Pang L, Sager P, Yang X, Shi H, Sannajust F, Brock M, Wu JC, Abi-Gerges N, Lyn-Cook B, 
Berridge BR et al. Workshop report: FDA workshop on improving cardiotoxicity assessment with 
human-relevant platforms. Circ Res. 2019; 125(9):855-867. 
https://doi.org/10.1161/CIRCRESAHA.119.315378 [5] 

Panzacchi S, Gnudi F, Mandrioli D, Montella R, Strollo V, Merrick BA, Belpoggi F, Tibaldi E. 
Effects of short and long-term alcohol-based fixation on Sprague-Dawley rat tissue morphology, 
protein and nucleic acid preservation. Acta Histochem. 2019; 121(6):750-760. 
https://doi.org/10.1016/j.acthis.2019.05.011 [5] 

Patlewicz G, Lizarraga L, Rua D, Allen DG, Daniel A, Fitzpatrick SC, Garcia-Reyero N, Gordon J, 
Hakkinen P, Howard AS et al. Exploring current read-across applications and needs among 
selected U.S. federal agencies. Regul Toxicol Pharmacol. 2019; 106:197-209. 
https://doi.org/10.1016/j.yrtph.2019.05.011 [5] 

Patlewicz G, Richard AM, Williams AJ, Grulke CM, Sams R, Lambert J, Noyes PD, DeVito MJ, 
Hines RN, Strynar M et al. A chemical category-based prioritization approach for selecting 75 per- 
and polyfluoroalkyl substances (PFAS) for tiered toxicity and toxicokinetic testing. Environ Health 
Perspect. 2019; 127(1):14501. https://doi.org/10.1289/ehp4555 [5] 

Pelch K, Wignall JA, Goldstone AE, Ross PK, Blain RB, Shapiro AJ, Holmgren SD, Hsieh JH, 
Svoboda D, Auerbach SS et al. A scoping review of the health and toxicological activity of 
bisphenol A (BPA) structural analogues and functional alternatives. Toxicology. 2019; 
424:152235. https://doi.org/10.1016/j.tox.2019.06.006 [5] 

Pelch KE, Li Y, Perera L, Thayer KA, Korach KS. Characterization of estrogenic and androgenic 
activities for bisphenol A-like chemicals (BPs): In vitro estrogen and androgen receptors 
transcriptional activation, gene regulation, and binding profiles. Toxicol Sci. 2019; 172(1):23-37. 
https://doi.org/10.1093/toxsci/kfz173 [5] 

https://doi.org/10.1126/scisignal.aau9685
https://doi.org/10.1186/s13643-019-0975-y
https://doi.org/10.1186/s12951-019-0499-6
https://doi.org/10.1016/bs.seda.2018.08.005
https://doi.org/10.1016/j.fct.2018.12.013
https://doi.org/10.1161/CIRCRESAHA.119.315378
https://doi.org/10.1016/j.acthis.2019.05.011
https://doi.org/10.1016/j.yrtph.2019.05.011
https://doi.org/10.1289/ehp4555
https://doi.org/10.1016/j.tox.2019.06.006
https://doi.org/10.1093/toxsci/kfz173


2019 Annual Report – Appendix I – NTP Publications  

I-15 

Pence LM, Schmitt TC, Beger RD, Del Valle PL, Nakamura N. Testicular function in cultured 
postnatal mouse testis fragments is similar to that of animals during the first wave of 
spermatogenesis. Birth Defects Res. 2019; 111(5):270-280. https://doi.org/10.1002/bdr2.1451 [4] 

Perkins AN, Inayat-Hussain SH, Deziel NC, Johnson CH, Ferguson SS, Garcia-Milian R, 
Thompson DC, Vasiliou V. Evaluation of potential carcinogenicity of organic chemicals in synthetic 
turf crumb rubber. Environ Res. 2019; 169:163-172. 
http://dx.doi.org/10.1016/j.envres.2018.10.018 [5] 

Pham LL, Watford S, Friedman KP, Wignall J, Shapiro AJ. Python BMDS: A Python interface 
library and web application for the canonical EPA dose-response modeling software. Reprod 
Toxicol. 2019; 90:102-108. https://doi.org/10.1016/j.reprotox.2019.07.013 [5] 

Phillips JR, Svoboda DL, Tandon A, Patel S, Sedykh A, Mav D, Kuo B, Yauk CL, Yang L, Thomas 
RS et al. BMDExpress 2: Enhanced transcriptomic dose-response analysis workflow. 
Bioinformatics. 2019; 35(10):1780-1782. http://dx.doi.org/10.1093/bioinformatics/bty878 [5] 

Pirela SV, Bhattacharya K, Wang Y, Zhang YP, Wang GH, Christophi CA, Godleski J, Thomas T, 
Qian Y, Orandle MS et al. A 21-day sub-acute, whole-body inhalation exposure to printer-emitted 
engineered nanoparticles in rats: Exploring pulmonary and systemic effects. Nanoimpact. 2019; 
15:100176. https://doi.org/10.1016/j.impact.2019.100176 [2] 

Poston R, Hill R, Allen C, Casey W, Gatewood D, Levis R, Mallet L, Smith D, Srinivas G, Stirling C 
et al. Achieving scientific and regulatory success in implementing non-animal approaches to 
human and veterinary rabies vaccine testing: A NICEATM and IABS workshop report. Biologicals. 
2019; 60:8-14. https://doi.org/10.1016/j.biologicals.2019.06.005 [5] 

Prior H, Casey W, Kimber I, Whelan M, Sewell F. Reflections on the progress towards non-animal 
methods for acute toxicity testing of chemicals. Regul Toxicol Pharmacol. 2019; 102:330-33. 
http://dx.doi.org/10.1016/j.yrtph.2018.12.008 [5] 

Qin Q, Wu Q, Wang Y, Xiong R, Guo L, Fu X, Rosenfeldt H, Bryant M, Cao X. Effects of cellular 
differentiation in human primary bronchial epithelial cells: Metabolism of 4-(methylnitrosamine)-1-
(3-pyridyl)-1-butanone. Toxicol In Vitro. 2019; 55:185-194. 
https://doi.org/10.1016/j.tiv.2018.12.006 [4] 

Quevedo C, Behl M, Ryan K, Paules RS, Alday A, Muriana A, Alzualde A. Detection and 
prioritization of developmentally neurotoxic and/or neurotoxic compounds using zebrafish. Toxicol 
Sci. 2019; 168(1):225-240. http://dx.doi.org/10.1093/toxsci/kfy291 [5] 

Ramaiahgari SC, Auerbach SS, Saddler TO, Rice JR, Dunlap PE, Sipes NS, DeVito MJ, Shah 
RR, Bushel PR, Merrick BA et al. The power of resolution: Contextualized understanding of 
biological responses to liver injury chemicals using high-throughput transcriptomics and 
benchmark concentration modeling. Toxicol Sci. 2019; 169(2):553-566. 
https://doi.org/10.1093/toxsci/kfz065 [5] 

Ramaiahgari SC, Ferguson SS. Organotypic 3D HepaRG liver model for assessment of drug-
induced cholestasis. Methods Mol Biol. 2019; 1981:313-323. https://doi.org/10.1007/978-1-4939-
9420-5_20 [5] 

Ribeiro A, Guth B, Engwall M, Eldridge S, Foley CM, Guo L, Gintant G, Koerner J, Parish ST, 
Pierson J et al. Considerations for an in vitro, cell-based testing platform for detection of drug-

https://doi.org/10.1002/bdr2.1451
http://dx.doi.org/10.1016/j.envres.2018.10.018
https://doi.org/10.1016/j.reprotox.2019.07.013
http://dx.doi.org/10.1093/bioinformatics/bty878
https://doi.org/10.1016/j.impact.2019.100176
https://doi.org/10.1016/j.biologicals.2019.06.005
http://dx.doi.org/10.1016/j.yrtph.2018.12.008
https://doi.org/10.1016/j.tiv.2018.12.006
http://dx.doi.org/10.1093/toxsci/kfy291
https://doi.org/10.1093/toxsci/kfz065
https://doi.org/10.1007/978-1-4939-9420-5_20
https://doi.org/10.1007/978-1-4939-9420-5_20


2019 Annual Report – Appendix I – NTP Publications  

I-16 

induced inotropic effects in early drug development. Part 2: Designing and fabricating 
microsystems for assaying cardiac contractility with physiological relevance using human iPSC-
cardiomyocytes. Front Pharmacol. 2019; 10:934. https://doi.org/10.3389/fphar.2019.00934 [5] 

Roach KA, Stefaniak AB, Roberts JR. Metal nanomaterials: Immune effects and implications of 
physicochemical properties on sensitization, elicitation, and exacerbation of allergic disease. J 
Immunotoxicol. 2019; 16(1):87-124. https://doi.org/10.1080/1547691x.2019.1605553 [2] 

Roberts GK, Gardner D, Foster PM, Howard PC, Lui E, Walker L, van Breemen RB, Auerbach 
SS, Rider C. Finding the bad actor: Challenges in identifying toxic constituents in botanical dietary 
supplements. Food Chem Toxicol. 2019; 124:431-438. http://dx.doi.org/10.1016/j.fct.2018.12.026 
[5] 

Robinson B, Gu Q, Ali SF, Dumas M, Kanungo J. Ketamine-induced attenuation of reactive 
oxygen species in zebrafish is prevented by acetyl l-carnitine in vivo. Neurosci Lett. 2019; 706:36-
42. https://doi.org/10.1016/j.neulet.2019.05.009 [4] 

Robinson BL, Dumas M, Ali SF, Paule MG, Gu Q, Kanungo J. Mechanistic studies on ketamine-
induced mitochondrial toxicity in zebrafish embryos. Neurotoxicol Teratol. 2018; 69:63-72. 
https://doi.org/10.1016/j.ntt.2017.12.005 [4] 

Rock KD, Gillera SEA, Devarasetty P, Horman B, Knudsen G, Birnbaum LS, Fenton SE, Patisaul 
HB. Sex-specific behavioral effects following developmental exposure to tetrabromobisphenol A 
(TBBPA) in Wistar rats. Neurotoxicology. 2019; 75:136-147. 
https://doi.org/10.1016/j.neuro.2019.09.003 [5] 

Roe AL, Dever JT, Gafner S, Marsman DS, Rider CV, Swift S. The Botanical Safety Consortium. 
Applied In Vitro Toxicol. 2019; 5(1):4-9. https://doi.org/10.1089/aivt.2018.29018.rtl [5] 

Rosas-Hernandez H, Cuevas E, Raymick JB, Robinson BL, Ali SF, Hanig J, Sarkar S. 
Characterization of serum exosomes from a transgenic mouse model of Alzheimer's Disease. Curr 
Alzheimer Res. 2019; 16(5):388-395. https://doi.org/10.2174/1567205016666190321155422 [4] 

Rosas-Hernandez H, Escudero-Lourdes C, Ramirez-Lee MA, Cuevas E, Lantz SM, Imam SZ, 
Majeed W, Bourdo SE, Paule MG, Biris AS et al. Cytotoxicity profile of pristine graphene on brain 
microvascular endothelial cells. J Appl Toxicol. 2019; 39(7):966-973. 
https://doi.org/10.1002/jat.3786 [4] 

Roth GA, Geraci CL, Stefaniak A, Murashov V, Howard J. Potential occupational hazards of 
additive manufacturing. J Occup Environ Hyg. 2019; 16(5):321-328. 
https://doi.org/10.1080/15459624.2019.1591627 [2] 

Roussel C, Witt KL, Shaw PB, Connor TH. Meta-analysis of chromosomal aberrations as a 
biomarker of exposure in healthcare workers occupationally exposed to antineoplastic drugs. 
Mutat Res. 2019; 781:207-217. https://doi.org/10.1016/j.mrrev.2017.08.002 [5] 

Russ KA, Thompson JA, Kashon M, Porter DW, Friend SA, McKinney W, Fedan JS. Comparison 
of multi-wall carbon nanotube and nitrogen-doped multi-wall carbon nanotube effects on lung 
function and airway reactivity in rats. Toxicol Appl Pharmacol. 2019; 364:153-163. 
https://doi.org/10.1016/j.taap.2018.11.004 [2] 

https://doi.org/10.3389/fphar.2019.00934
https://doi.org/10.1080/1547691x.2019.1605553
http://dx.doi.org/10.1016/j.fct.2018.12.026
https://doi.org/10.1016/j.neulet.2019.05.009
https://doi.org/10.1016/j.ntt.2017.12.005
https://doi.org/10.1016/j.neuro.2019.09.003
https://doi.org/10.1089/aivt.2018.29018.rtl
https://doi.org/10.2174/1567205016666190321155422
https://doi.org/10.1002/jat.3786
https://doi.org/10.1080/15459624.2019.1591627
https://doi.org/10.1016/j.mrrev.2017.08.002
https://doi.org/10.1016/j.taap.2018.11.004


2019 Annual Report – Appendix I – NTP Publications  

I-17 

Ryan KR, Huang MC, Ferguson SS, Waidyanatha S, Ramaiahgari S, Rice JR, Dunlap PE, 
Auerbach SS, Mutlu E, Cristy T et al. Evaluating sufficient similarity of botanical dietary 
supplements: combining chemical and in vitro biological data. Toxicol Sci. 2019; 172(2):316-329. 
https://doi.org/10.1093/toxsci/kfz189 [5] 

Sachana M, Bal-Price A, Crofton KM, Bennekou SH, Shafer TJ, Behl M, Terron A. International 
regulatory and scientific effort for improved developmental neurotoxicity testing. Toxicol Sci. 2018; 
167(1):45-57. https://doi.org/10.1093/toxsci/kfy211 [5] 

Saili KS, Franzosa JA, Baker NC, Ellis-Hutchings RG, Settivari RS, Carney EW, Spencer RM, 
Zurlinden TJ, Kleinstreuer NC, Li S et al. Systems modeling of developmental vascular toxicity. 
Curr Opin Toxicol. 2019; 15:55-63. https://doi.org/10.1016/j.cotox.2019.04.004 [5] 

Samet JM, Chiu WA, Cogliano V, Jinot J, Kriebel D, Lunn RM, Beland FA, Bero L, Browne P, 
Fritschi L et al. The IARC Monographs: Updated procedures for modern and transparent evidence 
synthesis in cancer hazard identification. J Natl Cancer Inst. 2019; 112(1):30-37. 
https://doi.org/10.1093/jnci/djz169 [5] 

Sarkar S, Lu E, Raymick J, Hanig J, Gu Q. ERK/MAP kinase activation is evident in activated 
microglia of the striatum and substantia nigra in an acute and chronically-induced mouse model of 
Parkinson's Disease. Curr Neurovasc Res. 2018; 15(4):336-344. 
https://doi.org/10.2174/1567202616666181123152601 [4] 

Schmued L, Raymick J, Sarkar S. High contrast and resolution labeling of amyloid plaques in 
tissue sections from APP-PS1 mice and humans with Alzheimer's Disease with the zinc chelator 
HQ-O: Practical and theoretical considerations. Curr Alzheimer Res. 2019; 16(7):577-586. 
https://doi.org/10.2174/1567205016666190725155038 [4] 

Seo JE, Tryndyak V, Wu Q, Dreval K, Pogribny I, Bryant M, Zhou T, Robison TW, Mei N, Guo X. 
Quantitative comparison of in vitro genotoxicity between metabolically competent HepaRG cells 
and HepG2 cells using the high-throughput high-content CometChip assay. Arch Toxicol. 2019; 
93(5):1433-1448. https://doi.org/10.1007/s00204-019-02406-9 [4] 

Shane HL, Lukomska E, Kashon ML, Anderson SE. Topical application of the quaternary 
ammonium compound didecyldimethylammonium chloride activates type 2 innate lymphoid cells 
and initiates a mixed-type allergic response. Toxicol Sci. 2019; 168(2):508-518. 
https://doi.org/10.1093/toxsci/kfz002 [2] 

Shapiro AJ, Antoni S, Guyton KZ, Lunn RM, Loomis D, Rusyn I, Jahnke GD, Schwingl PJ, Mehta 
SS, Addington J et al. Software tools to facilitate systematic review used for cancer hazard 
identification. Environ Health Perspect. 2018; 126(10):104501. http://dx.doi.org/10.1289/EHP4224 
[5] 

Shipkowski KA, Sanders JM, McDonald JD, Garner CE, Doyle-Eisele M, Wegerski CJ, 
Waidyanatha S. Comparative disposition of dimethylaminoethanol and choline in rats and mice 
following oral or intravenous administration. Toxicol Appl Pharmacol. 2019; 378:114592. 
https://doi.org/10.1016/j.taap.2019.05.011 [5] 

Shoeb M, Mustafa GM, Joseph P, Umbright C, Kodali V, Roach KA, Meighan T, Roberts JR, 
Erdely A, Antonini JM. Initiation of pulmonary fibrosis after silica inhalation in rats is linked with 
dysfunctional shelterin complex and DNA damage response. Sci Rep. 2019; 9(1):471. 
https://doi.org/10.1038/s41598-018-36712-6 [2] 

https://doi.org/10.1093/toxsci/kfz189
https://doi.org/10.1093/toxsci/kfy211
https://doi.org/10.1016/j.cotox.2019.04.004
https://doi.org/10.1093/jnci/djz169
https://doi.org/10.2174/1567202616666181123152601
https://doi.org/10.2174/1567205016666190725155038
https://doi.org/10.1007/s00204-019-02406-9
https://doi.org/10.1093/toxsci/kfz002
http://dx.doi.org/10.1289/EHP4224
https://doi.org/10.1016/j.taap.2019.05.011
https://doi.org/10.1038/s41598-018-36712-6


2019 Annual Report – Appendix I – NTP Publications  

I-18 

Silinski MAR, Uenoyama T, Cooper SD, Fernando RA, Robinson VG, Waidyanatha S. 
Development and validation of an analytical method for quantitation of sulfolane in rat and mouse 
plasma by GC-MS. J Anal Toxicol. 2019; 43(6):477-481. https://doi.org/10.1093/jat/bkz031 [5] 

Sills RC, Cesta MF, Willson CJ, Brix AE, Berridge BR. National Toxicology Program position 
statement on informed ("nonblinded") analysis in toxicologic pathology evaluation. Toxicol Pathol. 
2019; 47(7):887-890. https://doi.org/10.1177/0192623319873974 [5] 

Sisler JD, Mandler WK, Shaffer J, Lee T, McKinney WG, Battelli LA, Orandle MS, Thomas TA, 
Castranova VC, Qi C et al. Toxicological assessment of dust from sanding micronized copper-
treated lumber in vivo. J Hazard Mater. 2019; 373:630-639. 
https://doi.org/10.1016/j.jhazmat.2019.02.068 [2] 

Smith LC, Moreno S, Robinson S, Orandle M, Porter DW, Das D, Saleh NB, Sabo-Attwood T. 
Multi-walled carbon nanotubes inhibit estrogen receptor expression in vivo and in vitro through 
transforming growth factor beta1. Nanoimpact. 2019; 14:100152. 
https://doi.org/10.1016/j.impact.2019.100152 [2] 

Snyder-Talkington BN, Dong C, Singh S, Raese R, Qian Y, Porter DW, Wolfarth MG, Guo NL. 
Multi-walled carbon nanotube-induced gene expression biomarkers for medical and occupational 
surveillance. Int J Mol Sci. 2019; 20(11):2635. https://doi.org/10.3390/ijms20112635 [2] 

Solecki R, Rauch M, Gall A, Buschmann J, Kellner R, Kucheryavenko O, Schmitt A, Delrue N, Li 
W, Hu J et al. Update of the DevTox data database for harmonized risk assessment and 
alternative methodologies in developmental toxicology: Report of the 9th Berlin Workshop on 
Developmental Toxicity. Reprod Toxicol. 2019; 89:124-129. 
https://doi.org/10.1016/j.reprotox.2019.07.003 [5] 

Stefaniak AB, Bowers LN, Knepp AK, Luxton TP, Peloquin DM, Baumann EJ, Ham JE, Wells JR, 
Johnson AR, LeBouf RF et al. Particle and vapor emissions from vat polymerization desktop-scale 
3-dimensional printers. J Occup Environ Hyg. 2019; 16(8):519-531. 
https://doi.org/10.1080/15459624.2019.1612068 [2] 

Stefaniak AB, Johnson AR, du Preez S, Hammond DR, Wells JR, Ham JE, LeBouf RF, Martin SB 
Jr, Duling MG, Bowers LN et al. Insights into emissions and exposures from use of industrial-scale 
additive manufacturing machines. Saf Health Work. 2019; 10(2):229-236. 
https://doi.org/10.1016/j.shaw.2018.10.003 [2] 

Strickland J, Daniel AB, Allen D, Aguila C, Ahir S, Bancos S, Craig E, Germolec D, Ghosh C, 
Hudson NL et al. Skin sensitization testing needs and data uses by US regulatory and research 
agencies. Arch Toxicol. 2019; 93(2):273-291. http://dx.doi.org/10.1007/s00204-018-2341-6 [5] 

Strickland J, Paris MW, Allen D, Casey W. Approaches to reducing animal use for acute toxicity 
testing: Retrospective analyses of pesticide data. In: Kojima H, Seidle T, Spielmann H, editors. 
Alternatives to Animal Testing: Proceedings of Asian Congress 2016. Singapore:Springer Nature. 
p. 37-49, 2019. https://doi.org/10.1007/978-981-13-2447-5_5 [5] 

Su FC, Friesen MC, Humann M, Stefaniak AB, Stanton ML, Liang X, LeBouf RF, Henneberger 
PK, Virji MA. Clustering asthma symptoms and cleaning and disinfecting activities and evaluating 
their associations among healthcare workers. Int J Hyg Environ Health. 2019; 222(5):873-883. 
https://doi.org/10.1016/j.ijheh.2019.04.001 [2] 

https://doi.org/10.1093/jat/bkz031
https://doi.org/10.1177/0192623319873974
https://doi.org/10.1016/j.jhazmat.2019.02.068
https://doi.org/10.1016/j.impact.2019.100152
https://doi.org/10.3390/ijms20112635
https://doi.org/10.1016/j.reprotox.2019.07.003
https://doi.org/10.1080/15459624.2019.1612068
https://doi.org/10.1016/j.shaw.2018.10.003
http://dx.doi.org/10.1007/s00204-018-2341-6
https://doi.org/10.1007/978-981-13-2447-5_5
https://doi.org/10.1016/j.ijheh.2019.04.001


2019 Annual Report – Appendix I – NTP Publications  

I-19 

Svoboda DL, Saddler T, Auerbach SS. An Overview of National Toxicology Program’s 
toxicogenomic applications: DrugMatrix and ToxFX. In: Hong H, editor. Advances in 
Computational Toxicology: Methodologies and Applications in Regulatory Science. 
Switzerland:Springer Nature; 2019. vol. 30, p. 141-157. https://doi.org/10.1007/978-3-030-16443-
0_8 [5] 

Tang Q, Gui J, Wu X, Wu W. Downregulation of miR-424 in placenta is associated with severe 
preeclampsia. Pregnancy Hypertens. 2019; 17:109-112. 
https://doi.org/10.1016/j.preghy.2019.05.017 [5] 

Tang Q, Pan F, Wu X, Nichols CE, Wang X, Xia Y, London SJ, Wu W. Semen quality and 
cigarette smoking in a cohort of healthy fertile men. Environ Epidemiol. 2019; 3(4):e055. 
https://doi.org/10.1097/ee9.0000000000000055 [5] 

Tang Q, Pan F, Yang J, Fu Z, Lu Y, Wu X, Han X, Chen M, Lu C, Xia Y et al. Idiopathic male 
infertility is strongly associated with aberrant DNA methylation of imprinted loci in sperm: A case-
control study. Clin Epigenetics. 2018; 10:134. http://dx.doi.org/10.1186/s13148-018-0568-y [5] 

Tian X, Sun Y, Fan S, Boudreau MD, Chen C, Ge C, Yin JJ. Photogenerated charge carriers in 
molybdenum disulfide quantum dots with enhanced antibacterial activity. ACS Appl Mater 
Interfaces. 2019; 11(5):4858-4866. https://doi.org/10.1021/acsami.8b19958 [4] 

Turner J, McCabe K, Snawder J, Hernandez M. (1 -> 3) beta-Glucan induces multimodal toxicity 
responses in parallel exposures of model human lung epithelial cells and immature macrophage. 
Air Qual Atmos Health. 2019; 12(4):379-387. https://doi.org/10.1007/s11869-018-0649-2 [2] 

Twaddle NC, Beland FA, Doerge DR. Metabolism and disposition of arsenic species from 
controlled dosing with sodium arsenite in neonatal and adult rhesus monkeys. VI. Toxicokinetic 
studies following oral administration. Food Chem Toxicol. 2019; 133:110760. 
https://doi.org/10.1016/j.fct.2019.110760 [3] 

Twaddle NC, Vanlandingham M, Beland FA, Doerge DR. Metabolism and disposition of arsenic 
species from controlled dosing with dimethylarsinic acid (DMA(V)) in adult female CD-1 mice. V. 
Toxicokinetic studies following oral and intravenous administration. Food Chem Toxicol. 2019; 
130:22-31. https://doi.org/10.1016/j.fct.2019.04.045 [3] 

Twaddle NC, Vanlandingham M, Beland FA, Fisher JW, Doerge DR. Metabolism and disposition 
of arsenic species from oral dosing with sodium arsenite in neonatal CD-1 mice. IV. Toxicokinetics 
following gavage administration and lactational transfer. Food Chem Toxicol. 2019; 123:28-41. 
https://doi.org/10.1016/j.fct.2018.10.046 [3] 

Ulrich EM, Sobus JR, Grulke CM, Richard AM, Newton SR, Strynar MJ, Mansouri K, Williams AJ. 
EPA's non-targeted analysis collaborative trial (ENTACT): Genesis, design, and initial findings. 
Anal Bioanal Chem. 2019; 411(4):853-866. http://dx.doi.org/10.1007/s00216-018-1435-6 [5] 

Upaassana VT, Ghosh S, Chakraborty A, Birch ME, Joseph P, Han J, Ku BK, Ahn CH. Highly 
sensitive lab on a chip (LOC) immunoassay for early diagnosis of respiratory disease caused by 
respirable crystalline silica (RCS). Anal Chem. 2019; 91(10):6652-6660. 
https://doi.org/10.1021/acs.analchem.9b00582 [2] 

Virji MA, Liang X, Su FC, LeBouf RF, Stefaniak AB, Stanton ML, Henneberger PK, Houseman EA. 
Peaks, means, and determinants of real-time TVOC exposures associated with cleaning and 

https://doi.org/10.1007/978-3-030-16443-0_8
https://doi.org/10.1007/978-3-030-16443-0_8
https://doi.org/10.1016/j.preghy.2019.05.017
https://doi.org/10.1097/ee9.0000000000000055
http://dx.doi.org/10.1186/s13148-018-0568-y
https://doi.org/10.1021/acsami.8b19958
https://doi.org/10.1007/s11869-018-0649-2
https://doi.org/10.1016/j.fct.2019.110760
https://doi.org/10.1016/j.fct.2019.04.045
https://doi.org/10.1016/j.fct.2018.10.046
http://dx.doi.org/10.1007/s00216-018-1435-6
https://doi.org/10.1021/acs.analchem.9b00582


2019 Annual Report – Appendix I – NTP Publications  

I-20 

disinfecting tasks in healthcare settings. Ann Work Expo Health. 2019; 63(7):759-772. 
https://doi.org/10.1093/annweh/wxz043 [2] 

Waidyanatha S, Black SR, Aillon K, Collins B, Patel PR, Riordan F, Sutherland V, Robinson VG, 
Fernando R, Fennell TR. Toxicokinetics and bioavailability of bisphenol AF following oral 
administration in rodents: A dose, species, and sex comparison. Toxicol Appl Pharmacol. 2019; 
373:39-47. https://doi.org/10.1016/j.taap.2019.04.015 [5] 

Waidyanatha S, Black SR, Blystone CR, Patel PR, Watson SL, Snyder RW, Fennell TR. 
Disposition and metabolism of sulfolane in Harlan Sprague Dawley rats and B6C3F1/N mice and 
in vitro in hepatocytes from rats, mice, and humans. Xenobiotica. 2019; 50(4):442-453. 
https://doi.org/10.1080/00498254.2019.1630786 [5] 

Waidyanatha S, Black SR, Fennell TR, Watson SL, Patel PR, Cooper SD, Blake J, Robinson VG, 
Fernando RA, Blystone CR. Toxicokinetics and bioavailability of sulfolane, a ground water 
contaminant, following oral and intravenous administration in rodents: A dose, species, and sex 
comparison. Toxicol Appl Pharmacol. 2019; 379:114690. 
https://doi.org/10.1016/j.taap.2019.114690 [5] 

Waidyanatha S, Mutlu E, Gibbs S, Stiffler B, Andre J, Burback B, Rider CV. Systemic exposure to 
Ginkgo biloba extract in male F344/NCrl rats: Relevance to humans. Food Chem Toxicol. 2019; 
131:110586. https://doi.org/10.1016/j.fct.2019.110586 [5] 

Wang K, Shi L, Linthicum W, Man K, He X, Wen Q, Rojanasakul LW, Rojanasakul Y, Yang Y. 
Substrate stiffness-dependent carbon nanotube-induced lung fibrogenesis. Nano Lett. 2019; 
19(8):5443-5451. https://doi.org/10.1021/acs.nanolett.9b01943 [2] 

Wang Y, Wu Q, Muskhelishvili L, Davis K, Bryant M, Cao X. Assessing the respiratory toxicity of 
dihydroxyacetone using an in vitro human airway epithelial tissue model. Toxicol In Vitro. 2019; 
59:78-86. https://doi.org/10.1016/j.tiv.2019.04.007 [3] 

Wilkinson JD, Callicott R, Salminen WF, Sandhu SK, Greenhaw J, Paredes A, Davis K, Jones Y, 
Paule MG, Slikker W Jr et al. A randomized controlled laboratory study on the long-term effects of 
methylphenidate on cardiovascular function and structure in rhesus monkeys. Pediatr Res. 2019; 
85(3):398-404. https://doi.org/10.1038/s41390-018-0256-9 [4] 

Willard-Mack CL, Elmore SA, Hall WC, Harleman J, Kuper CF, Losco P, Rehg JE, Ruhl-Fehlert C, 
Ward JM, Weinstock D et al. Nonproliferative and proliferative lesions of the rat and mouse 
hematolymphoid system. Toxicol Pathol. 2019; 47(6):665-783. 
https://doi.org/10.1177/0192623319867053 [5] 

Wolffe TAM, Whaley P, Halsall C, Rooney AA, Walker VR. Systematic evidence maps as a novel 
tool to support evidence-based decision-making in chemicals policy and risk management. 
Environ Int. 2019; 130:104871. https://doi.org/10.1016/j.envint.2019.05.065 [5] 

Xiong R, Wu Q, Trbojevich R, Muskhelishvili L, Davis K, Bryant M, Richter P, Cao X. Disease-
related responses induced by cadmium in an in vitro human airway tissue model. Toxicol Lett. 
2019; 303:16-27. https://doi.org/10.1016/j.toxlet.2018.12.009 [4] 

Yang X, Wu H, Mehta D, Sullivan MC, Wang J, Burckart GJ, Troutman JA, Fisher JW. Ontogeny 
equations with probability distributions for anthropomorphic measurements in preterm and term 

https://doi.org/10.1093/annweh/wxz043
https://doi.org/10.1016/j.taap.2019.04.015
https://doi.org/10.1080/00498254.2019.1630786
https://doi.org/10.1016/j.taap.2019.114690
https://doi.org/10.1016/j.fct.2019.110586
https://doi.org/10.1021/acs.nanolett.9b01943
https://doi.org/10.1016/j.tiv.2019.04.007
https://doi.org/10.1038/s41390-018-0256-9
https://doi.org/10.1177/0192623319867053
https://doi.org/10.1016/j.envint.2019.05.065
https://doi.org/10.1016/j.toxlet.2018.12.009


2019 Annual Report – Appendix I – NTP Publications  

I-21 

neonates and infants for use in a PBPK model. Computat Toxicol. 2019; 11:101-117. 
https://doi.org/10.1016/j.comtox.2019.03.007 [4] 

Yu L, Das P, Vall AJ, Yan Y, Gao X, Sifre MI, Bortner CD, Castro L, Kissling GE, Moore AB et al. 
Bisphenol A induces human uterine leiomyoma cell proliferation through membrane-associated 
ERalpha36 via nongenomic signaling pathways. Mol Cell Endocrinol. 2019; 484:59-68. 
https://doi.org/10.1016/j.mce.2019.01.001 [5] 

Zhang S, Ireland D, Sipes NS, Behl M, Collins ES. Screening for neurotoxic potential of 15 flame 
retardants using freshwater planarians. Neurotoxicol Teratol. 2019; 73:54-66. 
https://doi.org/10.1016/j.ntt.2019.03.003 [5] 

Zhang X, Jiang X, Croley TR, Boudreau MD, He W, Cai J, Li P, Yin JJ. Ferroxidase-like and 
antibacterial activity of PtCu alloy nanoparticles. J Environ Sci Health C Environ Carcinog 
Ecotoxicol Rev. 2019; 37(2):99-115. https://doi.org/10.1080/10590501.2019.1602991 [4] 

Zhivagui M, Ng AWT, Ardin M, Churchwell MI, Pandey M, Renard C, Villar S, Cahais V, Robitaille 
A, Bouaoun L et al. Experimental and pan-cancer genome analyses reveal widespread 
contribution of acrylamide exposure to carcinogenesis in humans. Genome Res. 2019; 29(4):521-
531. https://doi.org/10.1101/gr.242453.118 [4] 

Zhu S, Jiang X, Boudreau MD, Feng G, Miao Y, Dong S, Wu H, Zeng M, Yin JJ. Orally 
administered gold nanoparticles protect against colitis by attenuating toll-like receptor 4- and 
reactive oxygen/nitrogen species-mediated inflammatory responses but could induce gut 
dysbiosis in mice. J Nanobiotechnol. 2018; 16(1):86. https://doi.org/10.1186/s12951-018-0415-5 
[4] 

https://doi.org/10.1016/j.comtox.2019.03.007
https://doi.org/10.1016/j.mce.2019.01.001
https://doi.org/10.1016/j.ntt.2019.03.003
https://doi.org/10.1080/10590501.2019.1602991
https://doi.org/10.1101/gr.242453.118
https://doi.org/10.1186/s12951-018-0415-5

	Appendix I: NTP Publications in FY 2019
	NTP Reports and Documents
	NTP Monographs
	Toxicity Reports
	Technical Reports
	Research Reports
	Report on Carcinogens Monographs

	Journal Articles and Book Chapters





Accessibility Report





		Filename: 

		2019 AR_Appendix I_Publications_508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 3



		Failed manually: 0



		Skipped: 1



		Passed: 28



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed manually		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



