
 
 

 
 

Aryl hydrocarbon receptor (AhR) studies – modes of action, induction of XMEs, genotoxicity, 

relative effective potencies 

 
Svobodová J, Procházková J, Šmerdová L, Líbalová H, Topinka J, Kléma J, Kozubík A, Machala 
M, Vondráček J. 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) disrupts control of cell 
proliferation and apoptosis in a human model of adult liver progenitors. Toxicol Sci. 2019, 172, 
368-384. doi: 10.1093/toxsci/kfz202. 
 
Strapáčová S, Brenerová P, Krčmář P, Andersson P, van Ede KI, van Duursen MBM, van den 
Berg M, Vondráček J, Machala M. Relative effective potencies of dioxin-like compounds in 
rodent and human lung cell models. Toxicology. 2018, 404-405, 33-41.  
 
Procházková J, Strapáčová S, Svržková L, Andrysík Z, Hýžďalová M, Hrubá E, Pěnčíková K, 
Líbalová H, Topinka J, Kléma J, Espinosa JM, Vondráček J, Machala M. Adaptive changes in 
global gene expression profile of lung carcinoma A549 cells acutely exposed to distinct types 
of AhR ligands. Toxicol Lett. 2018, 292, 162-174.  
 
Hýžd'alová M, Pivnička J, Zapletal O, Vázquez-Gómez G, Matthews J, Neca J, Pencíková K, 
Machala M, Vondrácek J. Aryl hydrocarbon receptor-dependent metabolism plays a significant 
role in estrogen-like effects of polycyclic aromatic hydrocarbons on cell proliferation. Toxicol 
Sci. 2018, 165, 447-461. 
 
Zapletal O, Tylichová Z, Neča J, Kohoutek J, Machala M, Milcová A, Pokorná M, Topinka J, 
Moyer MP, Hofmanová J, Kozubík A, Vondráček J. Butyrate alters expression of cytochrome 
P450 1A1 and metabolism of benzo[a]pyrene via its histone deacetylase activity in colon 
epithelial cell models. Arch Toxicol. 2017, 91, 2135-2150. 
 
Vondráček J, Pěnčíková K, Neča J, Ciganek M, Grycová A, Dvořák Z, Machala M. Assessment of 
the aryl hydrocarbon receptor-mediated activities of polycyclic aromatic hydrocarbons in a 
human cell-based reporter gene assay. Environ Pollut. 2017, 220(Pt A), 307-316. 
 
Vondráček J, Machala M. Environmental ligands of the aryl hydrocarbon receptor and their 
effects in models of adult liver progenitor cells. Stem Cells Int. 2016, 2016:4326194. doi: 
10.1155/2016/4326194. 
 
Brenerová P, Hamers T, Kamstra JH, Vondráček J, Strapáčová S, Andersson PL, Machala M. 
Pure non-dioxin-like PCB congeners suppress induction of AhR-dependent endpoints in rat 
liver cells. Environ Sci Pollut Res Int. 2016, 23, 2099-2107. 
 
Svobodová J, Kabátková M, Šmerdová L, Brenerová P, Dvořák Z, Machala M, Vondráček J. The 
aryl hydrocarbon receptor-dependent disruption of contact inhibition in rat liver WB-F344 



 
 

 
 

epithelial cells is linked with induction of survivin, but not with inhibition of apoptosis. 
Toxicology 2015, 333, 37-44. 
 
Kabátková M, Zapletal O, Tylichová Z, Neča J, Machala M, Milcová A, Topinka J, Kozubík A, 
Vondráček J. Inhibition of β-catenin signalling promotes DNA damage elicited by 
benzo[a]pyrene in a model of human colon cancer cells via CYP1 deregulation. Mutagenesis 
2015, 30, 565-576. 
 
Larsson M, van den Berg M, Brenerová P, van Duursen MB, van Ede KI, Lohr C, Luecke-
Johansson S, Machala M, Neser S, Pěnčíková K, Poellinger L, Schrenk D, Strapáčová S, 
Vondráček J, Andersson PL. Consensus toxicity factors for polychlorinated dibenzo-p-dioxins, 
dibenzofurans, and biphenyls combining in silico models and extensive in vitro screening of 
AhR-mediated effects in human and rodent cells. Chem Res Toxicol. 2015, 28, 641-650. 
 
Kabátková M, Svobodová J, Pěnčíková K, Mohatad DS, Šmerdová L, Kozubík A, Machala M, 
Vondráček J. Interactive effects of inflammatory cytokine and abundant low-molecular-weight 
PAHs on inhibition of gap junctional intercellular communication, disruption of cell 
proliferation control, and the AhR-dependent transcription. Toxicol Lett. 2015, 232, 113-121. 
 
Šmerdová L, Kabátková M, Kohoutek J, Blažek D, Machala M, Vondráček J. Upregulation of 
CYP1B1 expression by inflammatory cytokines is mediated by the p38 MAP kinase signal 
transduction pathway. Carcinogenesis. 2014, 35, 2534-2543. 
 
Ghorbanzadeh M, van Ede KI, Larsson M, van Duursen MB, Poellinger L, Lücke-Johansson S, 
Machala M, Pěnčíková K, Vondráček J, van den Berg M, Denison MS, Ringsted T, Andersson 
PL. In vitro and in silico derived relative effect potencies of Ah-receptor-mediated effects by 
PCDD/Fs and PCBs in rat, mouse, and guinea pig CALUX cell lines. Chem Res Toxicol. 2014, 27, 
1120-1132. 
 
Šmerdová L, Neča J, Svobodová J, Topinka J, Schmuczerová J, Kozubík A, Machala 
M, Vondráček J. Inflammatory mediators accelerate metabolism of benzo[a]pyrene in rat 
alveolar type II cells: the role of enhanced cytochrome P450 1B1 expression. Toxicology 2013, 
314, 30-38. 
 
Procházková J, Kabátková M, Šmerdová L, Pacherník J, Sykorová D, Kohoutek J, 
Šimečková P, Hrubá E, Kozubík A, Machala M, Vondráček J. Aryl hydrocarbon receptor 
negatively regulates expression of the plakoglobin gene (jup). Toxicol Sci. 2013, 134, 258-270. 
 
Faust D, Vondráček J, Krčmář P, Smerdová L, Procházková J, Hrubá E, Hulinková P, Kaina B, 
Dietrich C, Machala M. AhR-mediated changes in global gene expression in rat liver progenitor 
cells. Arch Toxicol. 2013, 87, 681-698. 
 



 
 

 
 

Andrysík Z, Procházková J, Kabátková M, Umannová L, Simečková P, Kohoutek J, 
Kozubík A, Machala M, Vondráček J. Aryl hydrocarbon receptor-mediated disruption of 
contact inhibition is associated with connexin43 downregulation and inhibition of gap 
junctional intercellular communication. Arch Toxicol. 2013, 87, 491-503. 
 
Staršíchová A, Hrubá E, Slabáková E, Pernicová Z, Procházková J, Pěnčíková K,  
Seda V, Kabátková M, Vondráček J, Kozubík A, Machala M, Souček K. TGF-β1 signaling plays a 
dominant role in the crosstalk between TGF-β1 and the aryl hydrocarbon receptor ligand in 
prostate epithelial cells. Cell Signal. 2012, 24, 1665-1676. 
 
Valovičová Z, Mesárošová M, Trilecová L, Hrubá E, Marvanová S, Krčmář P, Milcová A, 
Schmuczerová J, Vondráček J, Machala M, Topinka J, Gábelová A. Genotoxicity of 7H-
dibenzo[c,g]carbazole and its methyl derivatives in human keratinocytes. Mutat Res. 2012, 
743, 91-98. 
 
Gábelová A, Valovičová Z, Mesárošová M, Trilecová L, Hrubá E, Marvanová S, Krčmár P, 
Milcová A, Schmuczerová J, Vondráček J, Machala M, Topinka J. Genotoxicity of 7H-
dibenzo[c,g]carbazole and its tissue-specific derivatives in human hepatoma HepG2 cells is 
related to CYP1A1/1A2 expression. Environ Mol Mutagen. 2011, 52, 636-645. 
 
Hrubá E, Vondráček J, Líbalová H, Topinka J, Bryja V, Souček K, Machala M. Gene expression 
changes in human prostate carcinoma cells exposed to genotoxic and nongenotoxic aryl 
hydrocarbon receptor ligands. Toxicol Lett. 2011, 206, 178-188. 
 
Umannová L, Machala M, Topinka J, Schmuczerová J, Krčmář P, Neča J, Šujanová K, Kozubík A, 
Vondráček J. Benzo[a]pyrene and tumor necrosis factor-α coordinately increase genotoxic 
damage and the production of proinflammatory mediators in alveolar epithelial type II cells. 
Toxicol Lett. 2011, 206, 21-129. 
 
Trilecová L, Krčková S, Marvanová S, Pĕnčíková K, Krčmář P, Neča J, Hulinková P, Pálková L, 
Ciganek M, Milcová A, Topinka J, Vondráček J, Machala M. Toxic effects of methylated 
benzo[a]pyrenes in rat liver stem-like cells. Chem Res Toxicol. 2011, 24, 866-876. 
 
Procházková J, Kabátková M, Bryja V, Umannová L, Bernatík O, Kozubík A, Machala M, 
Vondrácek J. The interplay of the aryl hydrocarbon receptor and β-catenin alters both AhR-
dependent transcription and Wnt/β-catenin signaling in liver progenitors. Toxicol Sci. 2011, 
122, 349-360. 
 
Vondráček J, Umannová L, Machala M. Interactions of the aryl hydrocarbon receptor with 
inflammatory mediators: beyond CYP1A regulation. Curr Drug Metab. 2011, 12, 89-103. 
 



 
 

 
 

Procházková J, Kozubík A, Machala M, Vondráček J. Differential effects of indirubin and 
2,3,7,8-tetrachlorodibenzo-p-dioxin on the aryl hydrocarbon receptor (AhR) signalling in liver 
progenitor cells. Toxicology. 2011, 279, 146-154. 
 
Hrubá E, Trilecová L, Marvanová S, Krčmář P, Vykopalová L, Milcová A, Líbalová H, Topinka J, 
Staršíchová A, Souček K, Vondráček J, Machala M. Genotoxic polycyclic aromatic hydrocarbons 
fail to induce the p53-dependent DNA damage response, apoptosis or cell-cycle arrest in 
human prostate carcinoma LNCaP cells. Toxicol Lett. 2010, 197, 227-235. 
doi:10.1016/j.toxlet.2010.06.004 
 
Vondráček J, Krčmář P, Procházková J, Trilecová L, Gavelová M, Skálová L, Szotáková B, Bunček 
M, Radilová H, Kozubík A, Machala M. The role of aryl hydrocarbon receptor in regulation of 
enzymes involved in metabolic activation of polycyclic aromatic hydrocarbons in a model of 
rat liver progenitor cells. Chem Biol Interact. 2009;180(2):226-237. 
doi:10.1016/j.cbi.2009.03.011 
Valovičová Z, Marvanová S, Mészárosová M, Srančíková A, Trilecová L, Milcová A, Líbalová H, 
Vondráček J, Machala M, Topinka J, Gábelová A. Differences in DNA damage and repair 
produced by systemic, hepatocarcinogenic and sarcomagenic dibenzocarbazole derivatives in 
a model of rat liver progenitor cells. Mutat Res. 2009, 665, 51-60. 
doi:10.1016/j.mrfmmm.2009.02.014 
 
Takáčová M, Holotňáková T, Vondráček J, Machala M, Pěnčíková K, Gradin K, Poellinger L, 
Pastorek J, Pastoreková S, Kopáček J. Role of aryl hydrocarbon receptor in modulation of the 
expression of the hypoxia marker carbonic anhydrase IX. Biochem J. 2009, 419, 419-425. 
doi:10.1042/BJ20080952 
 
Machala M, Švihálková-Šindlerová L, Pěnčíková K, Krčmář P, Topinka J, Milcová A, Nováková 
Z, Kozubík A, Vondrácek J. Effects of methylated chrysenes on AhR-dependent and -
independent toxic events in rat liver epithelial cells. Toxicology. 2008, 247, 93-101. doi: 
10.1016/j.tox.2008.02.008. 
 
Umannová L, Machala M, Topinka J, Nováková Z, Milcová A, Kozubík A, Vondráček J. Tumor 
necrosis factor-alpha potentiates genotoxic effects of benzo[a]pyrene in rat liver epithelial 
cells through upregulation of cytochrome P450 1B1 expression. Mutat Res. 2008, 640, 162-
169. doi: 10.1016/j.mrfmmm.2008.02.001. 
 
Marvanová S, Vondráček J, Pěnčíková K, Trilecová L, Krčmář P, Topinka J, Nováková Z, Milcová 
A, Machala M. Toxic effects of methylated benz[a]anthracenes in liver cells. Chem Res Toxicol. 
2008, 21, 503-512. doi: 10.1021/tx700305x. 
 
Topinka J, Marvanová S, Vondráček J, Sevastyanova O, Nováková Z, Krčmář P, Pěnčíková K, 
Machala M. DNA adducts formation and induction of apoptosis in rat liver epithelial 'stem-



 
 

 
 

like' cells exposed to carcinogenic polycyclic aromatic hydrocarbons. Mutat Res. 2008 , 638, 
122-132. doi: 10.1016/j.mrfmmm.2007.09.004. 
 
Vondráček J, Švihálková-Šindlerová L, Pěnčíková K, Marvanová S, Krčmář P, Ciganek M, Neča 
J, Trosko JE, Upham B, Kozubík A, Machala M. Concentrations of methylated naphthalenes, 
anthracenes, and phenanthrenes occurring in Czech river sediments and their effects on toxic 
events associated with carcinogenesis in rat liver cell lines. Environ Toxicol Chem. 2007, 26, 
2308-2316. doi: 10.1897/07-161R.1. 
 
Umannová L, Zatloukalová J, Machala M, Krčmář P, Májková Z, Hennig B, Kozubík A, Vondráček 
J. Tumor necrosis factor-alpha modulates effects of aryl hydrocarbon receptor ligands on cell 
proliferation and expression of cytochrome P450 enzymes in rat liver "stem-like" cells. Toxicol 
Sci. 2007, 99, 79-89. doi: 10.1093/toxsci/kfm149. 
 
Zatloukalová J, Švihálková-Šindlerová L, Kozubík A, Krčmář P, Machala M, Vondráček J. beta-
Naphthoflavone and 3'-methoxy-4'-nitroflavone exert ambiguous effects on Ah receptor-
dependent cell proliferation and gene expression in rat liver 'stem-like' cells. Biochem 
Pharmacol. 2007, 73, 1622-1634. doi: 10.1016/j.bcp.2007.01.032. 
 
Švihálková-Šindlerová L, Machala M, Pěnčíková K, Marvanová S, Neča J, Topinka J, 
Sevastyanova O, Kozubík A, Vondrácek J. Dibenzanthracenes and benzochrysenes elicit both 
genotoxic and nongenotoxic events in rat liver 'stem-like' cells. Toxicology. 2007, 232, 147-
159. doi: 10.1016/j.tox.2006.12.024. 
 
Andrysík Z, Vondráček J, Machala M, Krčmář P, Švihálková-Šindlerová L, Kranz A, Weiss C, Faust 
D, Kozubík A, Dietrich C. The aryl hydrocarbon receptor-dependent deregulation of cell cycle 
control induced by polycyclic aromatic hydrocarbons in rat liver epithelial cells. Mutat Res. 
2007, 615, 87-97. doi: 10.1016/j.mrfmmm.2006.10.004. 
 
Vondráček J, Švihálková-Šindlerová L, Pěnčíková K, Krčmář P, Andrysík Z, Chramostová K, 
Marvanová S, Valovičová Z, Kozubík A, Gábelová A, Machala M. 7H-Dibenzo[c,g]carbazole and 
5,9-dimethyldibenzo[c,g]carbazole exert multiple toxic events contributing to tumor 
promotion in rat liver epithelial 'stem-like' cells. Mutat Res. 2006, 596, 43-56.  
doi: 10.1016/j.mrfmmm.2005.11.005. 
 
Vondráček J, Machala M, Bryja V, Chramostová K, Krčmář P, Dietrich C, Hampl A, Kozubík A. 
Aryl hydrocarbon receptor-activating polychlorinated biphenyls and their hydroxylated 
metabolites induce cell proliferation in contact-inhibited rat liver epithelial cells. Toxicol Sci. 
2005, 83, 53-63. doi: 10.1093/toxsci/kfi009. 
 
Vondráček J, Chramostová K, Plíšková M, Bláha L, Brack W, Kozubík A, Machala M. Induction 
of aryl hydrocarbon receptor-mediated and estrogen receptor-mediated activities, and 



 
 

 
 

modulation of cell proliferation by dinaphthofurans. Environ Toxicol Chem. 2004, 23, 2214-
2020. doi: 10.1897/03-620. 
 
Chramostová K, Vondráček J, Šindlerová L, Vojtěšek B, Kozubík A, Machala M. Polycyclic 
aromatic hydrocarbons modulate cell proliferation in rat hepatic epithelial stem-like WB-F344 
cells. Toxicol Appl Pharmacol. 2004, 196, 136-148. doi: 10.1016/j.taap.2003.12.008. 
 
Machala M, Bláha L, Lehmler HJ, Plíšková M, Májková Z, Kapplová P, Sovadinová I, Vondráček 
J, Malmberg T, Robertson LW. Toxicity of hydroxylated and quinoid PCB metabolites: 
inhibition of gap junctional intercellular communication and activation of aryl hydrocarbon 
and estrogen receptors in hepatic and mammary cells. Chem Res Toxicol. 2004, 17, 340-347. 
doi: 10.1021/tx030034v. 
 
Szotáková B, Baliharová V, Lamka J, Nozinová E, Wsól V, Velík J, Machala M, Neča J, Souček P, 
Susová S, Skálová L. Comparison of in vitro activities of biotransformation enzymes in pig, 
cattle, goat and sheep. Res Vet Sci. 2004, 76, 43-51. doi: 10.1016/s0034-5288(03)00143-7. 
 
Machala M, Souček P, Neča J, Ulrich R, Lamka J, Szotáková B, Skálová L. Inter-species 
comparisons of hepatic cytochrome P450 enzyme levels in male ruminants. Arch Toxicol. 
2003, 77, 555-560. doi: 10.1007/s00204-003-0477-4. 
 
Machala M, Ciganek M, Bláha L, Minksová K, Vondráček J. Aryl hydrocarbon receptor-
mediated and estrogenic activities of oxygenated polycyclic aromatic hydrocarbons and 
azaarenes originally identified in extracts of river sediments. Environ Toxicol Chem. 2001, 20, 
2736-43. 
 
Skálová L, Szotáková B, Machala M, Neča J, Souček P, Havlasová J, Wsól V, Křídová L, 
Kvasničková E, Lamka J. Effect of ivermectin on activities of cytochrome P450 isoenzymes in 
mouflon (Ovis musimon) and fallow deer (Dama dama). Chem Biol Interact. 2001, 137, 155-
167. doi: 10.1016/s0009-2797(01)00227-7. 
 
Machala M, Vondráček J, Bláha L, Ciganek M, Neča J. Aryl hydrocarbon receptor-mediated 
activity of mutagenic polycyclic aromatic hydrocarbons determined using in vitro reporter 
gene assay. Mutat Res. 2001, 497, 49-62. doi: 10.1016/s1383-5718(01)00240-6. 
  


