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Abstract

The historical background of purple pigment in Asia and Europe has been reviewed in this
article. It became evident that major species for the production of purple pigment in Japan was
Lithospermum erythrorhizon Sieb. et Zucc. which had been cultivating widely during 8 to 10 centuries
in Japan. The structure of major component in L. erythrorhizon, shikonin was elucidated in Japan
in 1918, and its biosynthetic pathway was confirmed together with alkannin isolated from Alkanna
tinctoria in Europe. The author succeeded to isolate and elucidate the structures of 8 components
related to alkannin including 3 novel compounds from A. tinctoria roots, and determined their anti-
cancer activities using human colon cancer cell lines, and confirmed the apoptosis mechanism by
docking evidence.
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THb, LFH¥F Lithospermum erythrorhizon
Sieb. et Zuce. 1¥ &5 ¥ *Fl (Boraginaceae)
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Fig.1 ASYF
(Lithospermum erythrorhizon Sieb. Et Zuce.)
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Fig. 3 %R
(Arnebia euchroma (Royle) Johnst.)
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Fig.4 7Jvh v+ (Alkanna tinctoria Tausch.)
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N, Ltk Fig. 912789 & 9 72 shikonin BYaf
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EPEITE LT B0, oA R 1
v enic, RS ng A—F—DORTH
KRS A D I IRE N SN B &7 -
THO. BEgiioELn s o3 BEEH2
LTWARERLTNHWEEZATH S,

Fig. 8 ETIEX#17= shikonin D&
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Compound R
Deoxyshikonin -H
Shikonin -0H
Acetylshikonin - 0OCOCHa
Isobutylshikonin - 0OCOCH(CH3)2
8.8-Dimethylacrylshikonin -0COCH=C(CHa)z
Isovalerylshikonin = 0OCOCH2CH(CH3)2
x-Methyl-n-butylshikonin =0COCH(CHa)CH2CHa
B-Hydroxyisovalerylshikonin - OCOCH2C(OH)(CHg)2

Fig. 9 RN OEBEBERTE SNIBELEY
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el Uy NA A HELOABENEFHEL T -
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Fig.10 Shikonin D4 &R
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arnebin—T. alkanan % /K[ 3 % £f 72 72 L1k
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Deoxyshikonin, deoxyalkannin 8 X ¥
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HWD alkannin ¥4 T TH o722 EmS, 7
VA %y b OEIFRIIE A tinctoria TH 5 &5
Z T3,



EILEA:

Fig. 11 Shikonin B:#E{L &M D5
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T, Fig. 12 1289 & 5 1T hs 20 U 72,
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TILAY) 4 DI EZZ T caspase—3 & caspase
91Tt B EEEREZ A LI DD Fig. 16 TH
b, L& 4 oRMmEE 1, 5. 10umol &4
9 3 & caspase—3. caspase—9 ME =AKTEN
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A Caspase 3
25
§ 2
@
515
»
e
¢ 1
>
=
3 05
a
0
0 1 5 10 15

Concentration (M)

Relative expression

5 ENRPSMTE -7,

6. B8 Y IC

HA, #E, FEIcAET S Lo FEa—
Oy X~y O TR ICHET B TV v
FE T EE DS [ — T & B DRI I I3 8% o 1
RICH BIRGEFEAKLTE D, DK 715H
W3R TR 7S EFER L T B, MR I i Bs
AR % NE B BVED S B D M, TR Ml 2
D& ) Lz S 72 DM, FEHROEM T
TR, EbANEFELEETICE
FRARFEME L THERINW TSRS %8
OEMIA OB THREEF] ET7VAxRy b
OBB TEX NS ZF ULy K] BIMA b
SAEVEF 3 < il 2 13 KR iE ORIEN) 12
AuohThs, EEE] BAE KiE.
L s OREN) 0 5 h 3 MRilE RV —
THY 2 — v a7 = TIEMAEE U TRz S
N, BIEZFAETZFAET « T—<—[E¥
FEFT ClERRBR BT T s, —H. Tk

Caspase 9

0 1 5 10
Concentration (uM)

15

Fig. 16 1t&% 4 @ caspase-3 & & U caspase—9 [CH K (FTHE
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