Marczylo TH, Hayatsu T, Arimoto-Kobayashi S, Tada M, Fujita K, Kamataki T,
Nakayama K, Hayatsu H. Protection against the bacterial mutagenicity of heterocyclic
amines by pupurin, a natural anthraquinone pigment. Mutat. Res. (1999) 444: 451-461.

purpurin

Takahashi E, Marczylo TH, Watanabe T, Nagai S, Hayatsu H, Negishi T. Preventive
effects of anthraquinone food pigments on the DNA damage induced by carcinogens in
Drosophila. Mutat. Res. (2001) 480-481: 139-145.

20 8
in vivo DNA

dlizarin purpurin

Marczylo T, Sugiyama C, Hayatsu H. Protection against Trp-P-2 DNA adduct formation
in C57bl6 mice by purpurin is accompanied by induction of cytochrome P450. J. Agric.

Food Chem. (2003) 51: 3334-7.

Trp-P-2 30 mg/kg C57bl6
purpurin
DNA Purpurin
DNA



Marec F, Kollarova I, Jegorov A. Mutagenicity of natural anthraguinones from Rubia
tinctorum in the Drosophilawing spot test. Planta Med. (2001) 67: 127-31.

Rubia tinctorum L.
dizarin  xantopurpurin lucidin

Blomeke B, Poginsky B, Schmutte C, Marquardt H, Westendorf J. Formation of
genotoxic metabolites from anthraquinone glycosides, present in Rubia tinctorum L.
Mutat. Res. (1992) 265: 263-72.

Rubia tinctorum L.

dizarinprimeveroside AIP lucidinprimeveroside LuP
AP dizarin Al 1-hydroxyanthraguinone  1-HA
LuP lucidin rubiadin Rubiadin Salmonella
typhimurium lucidin
UDS assay rubiadin lucidin AlP
LuP 1-HA lucidin
ruibiadin Rubia tinctorum

Brown JP, Dietrich PS. Mutagenicity of anthraquinone and bezantrhrone derivatives in the
Salmonella/microsome test: Activation of anthragquinone glycosides by enzymic extracts of
rat cecal bacteria. Mutat. Res. (1979) 66: 9-24.

70 20 benzanthrone
1/3

Lucidin-3-O-primeveroside

1/3 benzanthrone



Westendorf J, Marquardt H, Poginsky B, Dominiak M, Schmidt J, Marquardt H.
Genotoxicity of naturally occurring hydroxyanthraguinones. Mutat. Res. (1990) 240: 1-12.

HA (2) Salmonella typhimurium
(2) VI9-HGPRT (3)
DNA (4) C3H/M2 in vitro
Salmonella TA1537
V79 13
2 HA 1,3-DHA purpurin emodin
HA lucidin aoe-emodin DNA
C3H/M2 HA

Yasui Y, Takeda N. Identification of mutagenic substance, in Rubia tinctorum L. (madder)
root, as lucidin. Mutat. Res. (1983) 121: 185-190.

Rubia tinctorum L. madder Madder powder extracted with ethyl
acetate Salmonella typhimurium TA100 TA98
Rubia tinctorum L. madder
lucidin

55 3

Salmonella typhimuriumTA98 TA100 TA1535 TA1537 TA1538

E. coli WPuvrA TA1535

SOmix

IARC Monograph, (2002) vol 82, 129-151.

1- Hydroxyanthraquinone Group2B possibly carcinogenic to human

madder root Rubia tinctorum Group3 not classfiable as to its
carcinogenicity to human



