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Antitumor Effects of Acetylshikonine and some Synthesized
Naphthazarins on L1210 and S-180 Systems

Hyun Kim and Byung-Zun Ahn
College of Pharmacy, Chungnam National University, Taejon 305-764, Korea

Abstract — Acetylshikonine, isolated from the root of Lithospermum erythrorhizon showed a strong
cytotoxic activity (EDgg=0.10 ug/m/) against L1210 cell and T/C=182% in ICR mice bearing S-180 at a

dose of 5 mg/kg.

Administrations of 10 mg/kg and 15 mg/kg reduced the T/C values to 60 and 77% respectively. Higher
doses reveal toxicity. Seven naphthazarin derivatives synthesized showed good cytotoxic activities
against L1210 cell. Especially, naphthazarin and hydronaphthazarin have strong activities (EDgo=0.05
ug/m! for both). Naphthazarin showed a severe toxic effect on ICR mice bearing S-180; ne significant toxic
effect was observed at a dose of 1 mg/kg or 2 mg/kg, but a severe toxicity (T/C = 23%) by administration of
5 mg/kg. Alkylation of C-2 of naphthazarin is necessary for reducing the toxic effect on ICR mice bearing

$-180.

Keywords [ Acetylshikonine, some synthesized naphthazarins, L.1210, S-180 systems, lithospermum ery-

throrhizon, antitumor effect.
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Table I—Cytotoxicities of fractions from the root of
Lithospermum erythrorhizon on L1210 cells.

Fractions EDgq (g/mi)
Methanol extract >20.0
Petroleum ether extract 10.5
Ethyl ether extract 11.0
Ethyl acetate extract >20.0
Water extract 10.0
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Fig. 1—Thin layer chromatogram of the chromatogra-
phic fractions from root of Lithospermum
ervthrorhizon
Adsorbent: silicagel 60. Solvent: benzene/acetone
{9:5:0.5). Visulalization: in I, vapor.

Table IT1— Cytotoxicities of chromatographic fractions from
ethyl ether extract of Lithospermum ervth-
rorhizon on L1210 cells.

Fractions EDg (pg/ml)
Fr.1 >20.0
Fr. 2 >20.0
Fr. 3 <1.0
Fr. 4 <1.0
Fr. 5 <1.0
Fr. 6 <1.0
Fr. 7 <1.0
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Table III —Cytotoxicities of naphthazarins on L1210

cells.

Compounds EDyj (ng/ml)
Naphthazarin 0.05
Acetylnaphthazarin 0.10
Naphthazarin dimethyl ether 0.12
Ethylnaphthazarin 0.15
Propylnaphthazarin 0.15
Hydronaphthazarin 0.05
Tetraacetoxynaphthalene 0.20
Quinazarin 5.70
Acetylshikonine 0.10
M| ZE S M—Acetylshikonine 2] -+2+ naphth-

azarin Al 350l 438}, 28|22 naphthazar-
ing] F2& 7|¥o2 3 ol £4E P43
259 AZEAS B Lo Ae 3ugle 4
olet Azt

Table llol A B4 Al254L acetyl-
shikonine & 273} o] vieblich, AAZ oA
2} naphthazarin %4 % naphthazarin X132}
}ol. 0.05 gg/mli

o] ,g],/nn].o

hydronaphthazarin ©] 25 EDs,%k
2 b 7 AZEEE e
2% naphthazarin $AH] F o] & F E4do] Az
544 Jely] A% 7|eT27) "ok 298 4
ek, A A AZEAE JeE
toxynaphthalene (EDs,=0.20 zg/m{)-2 hydro-
naphthazarin | enol acetate 35 & 4 3t}
o] B&L AlZuolA 7lg-Esl=le] hydronaphth-
azarin o2 W3lE 3 AT A 2Bl ddex
223 4 9lt}, Naphthazarin ARE AA2&
AZWolA 24 o 3HEIAS} F4StE]o] BHEA
2 ¥ f§43 hydronaphthazarin:i ] 3h5]
] 2A4-L gty A4 4 et 24 F 3HEks
7} 289l quinazarin & vl@H o2 <3t A ZE
AL dolx gleH ol "l—’“°l A9 Mg HS A
@3t sEekn & 4 9L ol JlE ZHEe
Az 2o BA-Fu7| A AA=le Aoz P7s
o AZEAL 93 7 ETFRE ohd AR Aztsl
o},

Acetylshikonine % naphthazarin2| S-180
otoll st Eat—Table Mol TA13 AZ5XH &2

tetraace-

J. Pharm. Soc. Korea



Acetylshikonine 3 %4 Naphthazarin $-Z]¢] L1210 % S-180 <tel] w3yl seta st 265

Table IV— Effect of the i.p. administration of acetylshi-
konine on the life span of ICR mice bearing

Table V— Effect of the i.p. administration of acetylshiko-
nine on the life span of ICR mice bearing S-180

S-180

Dose (mg/kg) Mean survival days T/C (%) S.A.

184 100 0
33.5 182 2
10 11.2 (toxic) 60 0
15 14.1 (toxic) 77 0
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Dose (mg/kg) Mean survival days T/C (%)
0 19.0 100
1 20.3 107
2 221 116
5 4.3 (toxic) 23
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