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D. radiodurans DEEA a7 /4 R THb/1\7
TIVATTAAT 2D Vi&, TFHIC2 DOKE
H, 120H VK=, BB _EEGE2E
By FWT Y =T YA VAHREE L —EIEB RN S
fEEbDETHENE, LicdioT, NIT VA
TT4AT 2 ) Vg, G & 0 FEET B R
OIWEEREHR 2R & QHERIE T2 ik,
A D O BERHIE IS 5 L Tw b b0 e ¥
Zohd,
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M R. radiotolerance Db D E[A—TH 3B Z &
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2 H. salinarium SRR 52 7 ) F VY 2 REKO B
BALARE, y-# BIHR <A b A vy Ciontd B4
Hitk, O: ¥4 RKIFYANRY Y REH, A
MBEALAR, B y-#i, C HSHR D =4 oAy C




130 b AT

Vol. 6 (1998)

EHETEE, NITVEIURY UHEEEA
AD &7 S FTEHUEIMC T 5 L REIRAE &
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Studies on the Antioxidation Activity of Bacterioruberin

Hiroshi Ide, Takeshi Saito* and Hiroaki Terato

(Hiroshima University, Faculty of Science and Radioisotope Center*)

Highly radioresistant bacteria such as Rubrobacter radiotolerance, Deinococcus
radiodurance, and Halobacterium salinarium contains carotenoids that are responsible for
the red color of these organisms. Considering the high resistance of these bacteria against
radiation, a biological function of these carotenoids is likely to be antioxidation action
against reactive oxygen species (hydroxyl radicals, hydrogen peroxide etc.) generated by
radiation.

In the first part of this study, the major carotenoid was isolated from D. radiodurance
and its structure was identified based on UV/VIS, NMR, CD, MS spectra and chemical
characterization. The carotenoid (designated as bacterioradiodurin) was a new compound
and accounted for 70% of the total carotenoids. Similar to bacterioruberin, the major
carotenoid isolated from R. radiotolerance and H. salinarium, bacterioradiodurin had a
highly conjugated polyene structure with unique end groups containing hydroxyl and keto
functional groups, implying a potent antioxidation activity. In the second part, protective
roles of bacterioruberin against hydrogen peroxide and hydroxyl radicals was studied
using wild type and a bacterioruberin-deficient mutant of H. salinarium. The mutant
exhibited enhanced sensitivity against y-rays and hydrogen peroxide relative to the wild
type strain, indicating that bacterioruberin in H. salinarium protected cells from toxic
effects of reactive oxygen species. In the third part, effects of bacterioruberin and bacter-
ioradiodurin on radiation-induced oxidative damage to thymine and DNA was investigat-
ed to elucidate the antioxidation mechanism of these carotenoids. Both carotenoids were
very efficient scavengers of hydroxyl radicals so that thymine degradation and single-
and double-strand breaks of DNA were significantly suppressed in the presence of
bacterioruberin and bacterioradiodurin. Moreover, the hydroxyl radical-scavenging abil-
ity of bacterioruberin was much higher than the same concentration of cysteine and -
carotene.

The present results indicate bacterioruberin and bacterioradiodurin contained in the
radioresitant bacteria (R. radiotolerance, H. salinarium and D. radiodurance) act as potent

antioxidants, thereby protecting cells from toxic effects of reactive oxygen species.



