
61 2019 229

2019 5 22

A
C H  Br O

CAS No.
B

 A TBBPA, 2,2 , 6,6 -Tet-
rabromo-4,4 -isopropylidenediphenol

1

2

IARC 2018 vol. 115 TBBPA

Group 2A 3

TBBPA

4

2 50 250 mg kg bw 11 50 p .006
500 mg kg bw 8 50

12 50
250 mg kg bw 20 50 500 mg kg bw 28 50

p .05

11 50 250 mg kg bw 15 50
500 mg kg bw 17 50

250 mg kg bw
12 50 250 mg kg bw 24 50

p .008 500 mg kg bw 20 50

0 50 250
mg kg bw 0 50 500 mg kg bw 3 50
p .039 500 mg kg bw

p .023 0 50
250 mg kg bw 0 50 500 mg kg bw 1 50 1,000
mg kg bw 3 50
TBBPA

0 50 250 mg kg bw 0 50

500 mg kg bw 3 50 1,000 mg kg bw 4 50
p .010

p .016
3 50 250 mg

kg bw 3 50 500 mg kg bw 8 50 1,000 mg kg 
bw 9 50

0 50 250 mg kg bw
4 50 500 mg kg bw 0 50 1,000 mg kg bw 2 50

0 150

3 50 250 mg kg bw
7 50 500 mg kg bw 11 50 p .013 1,000

mg kg bw 13 50 p .005 p .003

7 150 4.7 2.3 2 – 6

TBBPA 5 7 8

5 8 7

TBBPA 5, 9

in vivo Minor
10

8, 11 TBBPA

TBBPA
12 15

TBBPA

16, 17 TBBPA
TBBPA

PPAR 18, 19

20

ToxCast

TBBPA 21

22, 23

MAPKinase in vitro

TBBPA
TBBPA

24

TBBPA Proinflammatory
25

TBBPA TBBPA



61 2019230

NK
NK

26 in vitro
TBBPA

in vivo
27 TBBPA

TBBPA DNA DNA
28 TBBPA

Tp53
29

NK
in vitro

NK in vivo

A
2 B

2019 2 B

1  EBFRIP. EBFRIP questions Norwegian proposal to restrict the 
use of TBBP-A and HBCD in consumer prouducts. European 
Brominated Flame Retardant Industry Panel statement June 4.
2007.

2  Covaci A, Voorspoels S, Abdallah MA, Geens T, Harrad S, Law 
RJ. Analytical and environmental aspects of the flame retardant 
tetrabromobisphenol-A and its derivatives. J Chromatogr A 
2009;1216 3 :346– 63.

3  IARC. Carcinogenicity of some industrial chemicals. IARC 
MONOGRAPHS ON THE EVALUATION OF CACINOGENIC 
RISKS TO MANS 2018:115.

4  NTP. Toxicology studies of tetrabromobisphenol A CAS No. 
79 94 7  in F344 NTac rats abd B6C3F1 N mice and toxicol-
ogy and carcinogenesis studies of tetrabromobisphenol A in 
wistar rats and B6C3F1 N mice Gavage Studies . 2014.

5  Kuester RK, Solyom AM, Rodriguez VP, Sipes IG. The effects 
of dose, route, and repeated dosing on the disposition and kinet-
ics of tetrabromobisphenol A in male F-344 rats. Toxicol Sci 
2007;96 2 :237 –45.

6  Knudsen GA, Sanders JM, Sadik AM, Birnbaum LS. TITLE 
Disposition and kinetics of Tetrabromobisphenol A in female 
Wistar Han rats. Toxicol Rep 2014;1:214– 23.

7  Hakk H, Larsen G, Bergman A, Orn U. Metabolism, excretion 

and distribution of the flame retardant tetrabromobisphenol-A in 
conventional and bile-duct cannulated rats. Xenobiotica 2000;30

9 :881– 90.
8  Schauer UM, Volkel W, Dekant W. Toxicokinetics of tetrabromo-

bisphenol a in humans and rats after oral administration. Toxicol 
Sci 2006;91 1 :49 –58.

9  Kang MJ, Kim JH, Shin S, Choi JH, Lee SK, Kim HS, et al. 
Nephrotoxic potential and toxicokinetics of tetrabromobisphenol 
A in rat for risk assessment. J Toxicol Environ Health A 2009;72

21 –22 :1439 –45.
10  Chignell CF, Han SK, Mouithys-Mickalad A, Sik RH, Stadler K, 

Kadiiska MB. EPR studies of in vivo radical production by 3 3 ,
5 5 -tetrabromobisphenol A TBBPA  in the Sprague-Dawley 
rat. Toxicol Appl Pharmacol 2008;230 1 :17 – 22.

11  Dunnick JK, Sanders JM, Kissling GE, Johnson CL, Boyle MH, 
Elmore SA. Environmental chemical exposure may contribute to 
uterine cancer development: studies with tetrabromobisphenol A. 
Toxicol Pathol 2015;43 4 :464– 73.

12  Van der Ven LT, Van de Kuil T, Verhoef A, Verwer CM, Lilienthal 
H, Leonards PE, et al. Endocrine effects of tetrabromobisphe-
nol-A TBBPA  in Wistar rats as tested in a one-generation 
reproduction study and a subacute toxicity study. Toxicology 
2008;245 1– 2 :76 – 89.

13  Osimitz TG, Droege W, Hayes AW. Subchronic toxicology of 
tetrabromobisphenol A in rats. Hum Exp Toxicol 2016.

14  ECHA. European Union Risk Assessment Report 2 2 , 6 6
-tetrabromo-4 4 -isopropylidenediphenol tetrabromobisphenol 
A or TBBP-A . 2006.

15  Cope RB, Kacew S, Dourson M. A reproductive, developmental 
and neurobehavioral study following oral exposure of tetrabro-
mobisphenol A on Sprague-Dawley rats. Toxicology 
2015;329:49 –59.

16  Hofmann PJ, Schomburg L, Kohrle J. Interference of endocrine 
disrupters with thyroid hormone receptor-dependent transactiva-
tion. Toxicol Sci 2009;110 1 :125 –37.

17  Guyot R, Chatonnet F, Gillet B, Hughes S, Flamant F. Toxicoge-
nomic analysis of the ability of brominated flame retardants 
TBBPA and BDE-209 to disrupt thyroid hormone signaling in 
neural cells. Toxicology 2014;325:125– 32.

18  Honkisz E, Wojtowicz AK. The role of PPARgamma in TBBPA-
mediated endocrine disrupting effects in human choriocarcinoma 
JEG-3 cells. Mol Cell Biochem 2015;409 1–2 :81 –91.

19  Christen V, Crettaz P, Oberli-Schrammli A, Fent K. Some flame 
retardants and the antimicrobials triclosan and triclocarban 
enhance the androgenic activity in vitro. Chemosphere 2010;81

10 :1245 – 52.
20  Honkisz E, Wojtowicz AK. Modulation of estradiol synthesis and 

aromatase activity in human choriocarcinoma JEG-3 cells 
exposed to tetrabromobisphenol A. Toxicol In Vitro 2015;29

1 :44 – 50.
21  Reistad T, Mariussen E, Fonnum F. The effect of a brominated 

flame retardant, tetrabromobisphenol-A, on free radical formation 



61 2019 231

in human neutrophil granulocytes: the involvement of the MAP 
kinase pathway and protein kinase C. Toxicol Sci 2005;83

1 :89 –100.
22  Zieminska E, Stafiej A, Toczylowska B, Lazarewicz JW. Syner-

gistic neurotoxicity of oxygen-glucose deprivation and tetrabro-
mobisphenol A in vitro: role of oxidative stress. Pharmacol Rep 
2012;64 5 :1166– 78.

23  Reistad T, Mariussen E, Ring A, Fonnum F. In vitro toxicity of 
tetrabromobisphenol-A on cerebellar granule cells: cell death, 
free radical formation, calcium influx and extracellular gluta-
mate. Toxicol Sci 2007;96 2 :268 –78.

24  Park HR, Kamau PW, Korte C, Loch-Caruso R. Tetrabromobi-
sphenol A activates inflammatory pathways in human first tri-
mester extravillous trophoblasts in vitro. Reprod Toxicol 
2014;50:154 –62.

25  Han SK, Sik RH, Motten AG, Chignell CF, Bilski PJ. Photosen-
sitized oxidation of tetrabromobisphenol a by humic acid in 
aqueous solution. Photochem Photobiol 2009;85 6 :1299– 305.

26  Kibakaya EC, Stephen K, Whalen MM. Tetrabromobisphenol A 
has immunosuppressive effects on human natural killer cells. J 
Immunotoxicol 2009;6 4 :285– 92.

27  Watanabe W, Shimizu T, Sawamura R, Hino A, Konno K, Hirose 
A, et al. Effects of tetrabromobisphenol A, a brominated flame 
retardant, on the immune response to respiratory syncytial virus 
infection in mice. Int Immunopharmacol 2010;10 4 :393– 7.

28  Wang YQ, Zhang HM, Cao J. Quest for the binding mode of 
tetrabromobisphenol A with Calf thymus DNA. Spectrochim 
Acta A Mol Biomol Spectrosc 2014;131:109– 13.

29  Harvey JB, Osborne TS, Hong HH, Bhusari S, Ton TV, Pandiri 
AR, et al. Uterine Carcinomas in Tetrabromobisphenol 
A-exposed Wistar Han Rats Harbor Increased Tp53 Mutations 
and Mimic High-grade Type I Endometrial Carcinomas in 
Women. Toxicol Pathol 2015;43 8 :1103–13.


