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From the plant commonly known as Indigo Plant (Polygonum tinctorium Lour.,
Shimane, Japan) , Tryptanthrin was isolated which had cytotoxic effects on malignant
tumor cells. The cytotoxic effects on human solid cancer cells, leukemia cells, murine
glioblastoma cell, colon cancer and malignant melanoma cells in vitro were assayed.
Tryptanthrin induced remarkable necrotic and apoptotic changes in the malignant tumor

cells.
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CREZAT o7, TOHBEMRM LAES Oz,
MOEMRTROMEERERL, TOMEOEE Y
1o/ TOMHEAEITCTICHEI HE SN TWS
Tryptanthrin Td o 7245, ZOHIRIER IO W TIE
RIZFHELWIFRBRE T2V, BRAIZEHIZ8LL
P4 OB HEYE &L T O TryptanthriniZ 2T
HBRE 21T o 7o/ R, B SR FE B HE A 3 5
HHR EBEEHR LR L O THRET 2,

XBRMH &
1. EO0ZEEZFARICH T 2MBESRSD

HEgrEs
1) EZEMREICHT2MREER SO HE

BREZRMTTI996FE7THIZIRE L-FEDH
F#E15kg® I U —THEM L, BEBET SV TEIR
THIHR, BETHERE LB FLVZF R
(86.3g) %187z T D&\ FEBHHI L Rl 30
REEBD-OT, BEZIOWBRLIF LI A%
ODSA ZAL2U0x b7 74—12MfkL, 2%/ —
W/KRERIZTHEEITVI8E S % 1572, FO%
B O O HRIR S % E&0DS Fr.6 (2.58g) %
AF = VIZREBL., BETEAL TikEE LF
W, FOLEER Y AS VAT AU S
74 =1L rook A/ 2y ) — VIRAEIC
THEZAT 072, Z DO EY O h THEMDE S
Frdz x5/ -V THEEBEL, E 1
(19.4mg, pur.96.3%) %157z, (Fig 1)

Polygonum tinctrium Lour.

15 kg

AcOEt-ext.

86.3¢g

(- AcOEt extraction

f— filtration
¢ evaporation

¢ chromato. with ODS (MeOH / H,0)

ODS Fr.6
258¢g
¢+ suspended in MeOH
¢ filtration
——
precipitate  supernatant

SiFr.4

4 chromato. with SiO, (CHCl3 / MeOH)

¢ caystallized in MeOH

compound 1

(Tryptanthrin)
19.4mg pur. 963 %

Fig. 1 Fractionation scheme for compound 1 (Tryptanthrin) from Polygonum tinctorium

Lour..
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2) ME 1 0EE

FAB-MSIZ. VG ZAB-HFE!IZ v, "HRUC
NMRAX 2 FVid, Varian UNITY INOVA6OOE! %
HuwEnElleE L,

WE 1 (Tryptanthrin) X{@HE, 'H-
NMR (DMSO-d,) & (ppm) =8.48
(1H,dJ=7.9Hz,H-10) ,8.32 (1H,dJ=7.7Hz,1
1) ,7.95 (2H,J=3.7Hz,9.2Hz,H-3,4) ,7.88
(1H,d,J=7.3Hz,H-7) ,7.87 (1H,tJ=7.9Hz H-
9) ,7.74 (1H,m,J=4.2Hz,H-2) ,7.48
(1H,tJ=7.56Hz,H-8) . "C NMR (DMSOd,) &
(ppm) =182.4 (C-6) ,157.6 (C-12) ,146.4
5a) ,145.9 (C-4a) ,144.9 (C-10a) ,137.7
9) ,135.1 (C3) ,129.8 (C-4) ,129.8
2) ,126.9 (C-1) ,126.8 (C-8) ,124.7
7) .123.2 (C-12a) .122.2 (C-6a) .117.0 (C
10) .HR FAB'MS m/2:249.0694 (M+H)T) | calc.
for C_H N O, +H 249.0664.

2. SEEFMERCH T IHEBEAHDEORE
1) ES@EY > TILRANK

B TN EDMSOI T10mg/mUS B L7728 D
P TVERE L, FREELIZI0% (viv)
FCSEARPMI- 16408 M2 Co0fEH ML, 7 A b
hrTnE Lz, (BT IVIBEE200 4 g/ml, 2%
(v/v) DMSO/medium)

2) BEEE NESAREMRBRAOHENY

A, A7) == v FIZIE DT o s M 2 B
WTHRE 21T 5 72
HL-60 (b MRIBSEMHEEMmMR, FiER)

HGC (b hEMEME, &%)
HLC (b bAf#MIRL. fF355%)

NSO E10% (v/v) FCSEHRPMI-1640
BT T IZRT N Z sy 2 B - i
L. MifaEm e L7,

cell line cell density

(cells/ml)
HL-60(promyerocytic leukemia) 4%105
HGC(human gastric cancer) 4%10°
HLC(human lung cancer) 2% 106

3) IEE

96X TA 70T L — P MIZKHF LT IVEILIOO
pl/wellli L, 10% (v/v) FCSEHEARPMI-1640
B CoAF BRI L 720 ISP 50
pV/wellHERE L, 37C. 5%CO,IZ C48ksHRERE L
Too WY ho—uiZid2% (v/v) DMSOBHE %
EHRL, o7& M fBEREARL L,

4) EBEORATE
I.F&% %MK (Dye uptakeik)

ASBEH B ERE . 26% SNV E — VT VTR FIBHK
20 U/wellilRIN L, 1657 MMz BEE L7z, K
., 0.05% (w/v) AFL Y7V —E#%E100
pl/wellisim Uy 1647 ste U7z, JKPETals 7 B
R E, X CEE LK, 0.33N HC1E200
pV/wellighnL, 7L — I FH—12T kIR
L. 7= 1M =%~ 2 CTHHXE (620nm) %ifl
E L7
0. ZERAE MTTE")

48RS, MTTIA® (Smg/ml in PBS) %
26 p l/wellih U, 37C CARERIEHE L, MILEM
Ny T 7 =%100p /welllSINL —BEEFER, 7L
= FIFY—ITTHHEL, BBE(5700m/650nm)
BWE L. 2B, MEOMAIE, control (EFR
HIATER) 2100% & L7k E DR T/RL, B
FIRDARALE0% A AIHIREE (IC,)) TRL7z,

F7o, FADPEWE 1 EHRO Tryptanthrin

(Sigma US.A.) 22V THEY MEMMK & B
M & V& 4 o BB IE EE S T ARET L7
5) REHE

Y 1 & Tryptanthrin D FEE M ExhFEIco
WS OIS AT - 70, SRR EEEME
NENEN200pg/ml, 100 g/mly 50 pg/ml,
25pg/mly 125 pug/mly 6.3 pug/ml, 3.2 g/mlis
L. 24~ 48K RIALEER, FAFEeLiTVWMll
DIEEA MBI ZAT 572,

T, TRV AOEREHME LT, M
IZTryptanthrinfl# % 470>, TUNELIE 12 & A %4
AT o 72,

3. IBEMBETCOINNERICEEITE
LD Tryptanthrin (Sigma U.S.A.) 2 HWT,
JiE 5 M A 12 3 A AR S O BT 12 OV TR R
KB TODNABIZ LI THEREE L, BET L

(74)
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1) Tryptanthrin¥ > FILEREZ

Tryptanthrin (Sigma U.S.A.) ZDMSO0IZT
Smg/mlIBERE L2 DEY T VEREL, Fh
E51210% (v/v) FCSEHRPMI- 16405 #1112 C
1005/, A M7 vE LT (TN
fﬁ%ffff)(),ag/ml\ 1% (v/v) DMSO/medium)

2) FHARRUHRBERERORAN

A7) == U ZIZAV7ZHGC, HLCHIARZIZ LR
DSFEEOMPBL LN Z . #ET L7
U937 (& P EIRMHMBEME, 2ER)
CCD-14Br(t MARE 25 KIEF ML, 5 R)
C6 (v MEBFEME, FER)

Colon26 (=™ A#EREM., 115%)
B-16 (v ABRBE, %3R)

NS DML & BEREEIEIRN R OWE & FARICE
2T 2R (B#ERIE2X105¢cells/ml, 7
FiF1X10%cells/ml) IZFHEL, ML BERE L
775

3) BEREVUAE

R E, BRAIHIRD RO W R & FARIZIT 72,
B Y PO —viZiZ1% (v/v) DMSOBW % A
U720 ASHERIEE#EM, "H-Thymidine® 10 x g/well
WL, 37C. ARREEEE. "H Thymidine®HLY
AREWARY > F L= a sy — (ALOKA
LSC-900) THI%E L7z,

F 7o, FRICMTTIEC TRl OMEE % 815E L.
BEGEEIIEIZD IO W R RE L7,

MAHR

1. ENERESARCHT2AREERID
B R U

#AEe MEMB 2B (HGC. HLC) 3 X U'HIMH
MIFL 18k (HL-60) ZAZMUMHIRL & U CHE R B s i)
SIEOEHEZIGIEIZ, Fig. 1DEDEIZET N ALHE
MBI T A MBBEERS OFEFIZONT
AP )=V T xITolz, TORR, BEEE 7
WE 1 B R CEE AR A IR R R A A S
7z (Table.l) o

Table. 1 Inhibitory concentration, 50% (ICs() of AcOEt-ext., ODS Fr.6 and

compound 1 on human solid cancer and leukemia. (MTT Assay)

[C5(inhibitory concentration, 50%)
cell line (1 g/ml)
AcOEt-ext. ODS Fr.6 compound 1
HL-60(promyerocytic leukemia) 24.9 21.2 4.2
HGC(human gastric cancer) 61.5 29.4 1.5
HLC(hunam lung cancer) 276.8 65.5 2.2
(75)
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YE 1 1E, FABMST/ 7813248 TH -7, 'H 1 R TryptanthrintZxF U TR IEDS 5  ARBEC

JUVCNMRA O 8MDKFE L IO FELFNZE BESI, 12.5xg/ml, 24F AL CHIMIE % F
NBE SNz, TS DR E & HHEFAB MSD ZL (Fig. 6) + 6.3ug/mAUHTHLEHO TR
MmFRLD, EORFREC HNO,ERELL, & —VAPBFEENTZ, TUNELEIZ LA RETLT
MG T SCHE® & D B U B Tryptanthrink® Rh—=T AZRMRTEI,
D H-NMRANRY V& —BH RO N7 &
5. 8 1 %Tryptanthrin [6,12-dyhydro 6,12
dioxoindolo (2,1-b) quinazoline] & [E% L7 (Fig.
2) o

Fig. 2 Structure of compound 1 (Tryptanthrin).

RiZ, BADHM L-BIzEThsr2WE 1 &
T D Tryptanthrin D BEEMILE ERNRIZ OV TH
B 7o T IL 1T A B B D R R T I Y B
WRIRPED LN, A OHBE L - WE 1 &
Tryptanthrin DI RITITIZEEETH - 7,

2. HIBFHAR

ERBAIEIETIE, W 1 & Tryptanthrinid#
nENORFEMIE., BRI U CEEETE
Mz MifatEE 2~ L7 (Fig. 3. Fig. 4, Fig. 5.
Fig,6) o $2bbWHE 1 & Tryptanthriniddtic
LW bar Y7o E Mgtk
L. 7RPF=2AHED LN (Fig. 4.B. Fig.
5.B. Fig. 6.B, Fig. 6.C) o

B2, b MBS (HGC. HLC) 121dWmE 1 . Fig. 3 Cyl}o{c(i}(éal elf]feclsG(.)f compto}md 1 treatment
Tryptanthrin3kiZ256~12.5y g/ml, 24 FHWHE T z:) Conlrz' 3;1l(re;fe?llsa(s><a;g)2)
MRIRORAL, Mozl (3 barFyT (B) Compound 1 (12.5 12 g/ml) treatment
DOEAL) BERIZALN, TERF—V A2FEL for 24hr. (X922)

(Fig. 4.B, Fig. 4.B) . ML 7. ¥
7o, b MEIEREMES MEME (HL-60) TH WY

(76)
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Fig. 4 Cytocidal effects of Tryptanthrin treatment on HGC cells. (Giemsa stain)
(A) Tryptanthrin (50 1 g/ml) treatment for 24hr. (X92.2)
(B) Tryptanthrin (100 y g/ml) treatment for 24hr. Apoptotic cells
can be observed (arrows) . (X369)

Fig. 5 Cytocidal effects of compound1 treatment on HLC cells. (Giemsa stain)
compound 1 (25 y g/ml) treatment for 48hr.
(A)Swelling and vacuolation of HLC cells. (X369)
(B) Swelling and apoptotic cells of HLC cells (arrows) . ( X369)

an
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Fig. 6 Cytocidal effects of compound 1 or Tryptanthrin treatment on promyelocytic
leukemia cells (HL-60) . (Giemsa stain)
(A)Control: untreated. (X123)
(B) Compound 1 (12.5 12 g/ml) treatment for 24hr. Cell vacuolation and apoptosis
(arrows) . (X123)
(C) Tryptanthrin (25 12 g/ml) treatment for 24hr. Apoptosis of leukemia
cells (arrows) . (X123)

3. REMBECOINERICREITHE
DNAGRIZRIZTHEB ORI TIL, ®TOHE
JEIEZ AL C Tryptanthrin O & EARAFHY IZDNA G BRH

EVEHAES 6, IC50MEITU937T1.62 pg/mly — CCD-14Br
Colon267C1.54 ug/ml, B-16T1.08pg/ml, fOH = —g- U937
E L EBEMIR T8 pg/mILFCTH Y . ERM =
. . , 8 ~#&- Colon26

JLOREIZ L) ZNENREZZ OO0, F91pg/ml 2
5% LWDNAG M EATD b ze SIS 8 —4— B-16
W L. HdEe bEEME (CCD-14Br) TRIC g —4 C6
50=5.06 4« g/ml & WA & L8 L CONABIME & : & HGC
EECH o (Fig?) o 0 .

S 700 FIBRICHGE LAMTTIEI X 2 MR (78 16 = HLC

313 6.25
Concentration of Tryptanthrin( u g/ml)

HEH S CEHDNAGHERENIT) PERED
TryptanthriniZ & 9 M EER ZF, Tryptanthrin

V7 kA IS I o BEFEE] L . DNAGBL PHEC & Fig.7 Inhibition of DN A synthesis by Tryptanthrin
BALDOTHD I EHHRTET on normal diploid cell and various tumor cellks.
¢ e L [V — 0
(3H-Thymidine uptake)
(78)
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K

AT, EBIZEIThAEEMEBII ST A E5E

EMYE ORELITV., Fig LIZRT L 3 12 &5 H
DFEF MR R EIHIR R 2 & b E kDB M
(HGC. HLC) 8 L UHIMmML (HL-60) % FHw
TAZ )= 7Ll oM LR, WE1
T ORI B SR IE 5 F R R 0 %)
REBENROGELEHESPIZT A I ENTE
720 HEBAT L D 2N % Tryptanthrin & [F5E L77,

SERFHEITo - MEEMBEO S 5. WE 1
K U Tryptanthrin O &-FE JE B AT AL R SEAIHIRD £ 12 B
WO, HImEAERL (HL-60) THBMHIGR BIE AR
oL FEZ, BREME (HGC, HLC) T
HIRIZEEEORENRED LN,

Tz, HBBHETOMBEOERILE 7K —
VADBRBRD LN, MEBIZLAMBBEOFTRIZSE
CEICT, WE 1 OMBEMZEILIZ Tryptanthrin
WEAHDTHhH o7, BEMBEEEEH KT
DWTIE, MO ERILOFRESETAHS
NBZERS, S haY R 7OHEE, DNASK
FHEFES LTTR N ARFETL DL E
RbMb, 7, Tryptanthrinil X Y & ME¥ML
THOBEFADL NS, FaM R B B e 7
EIHB L TEETHo, 2O LI, HHEL
7ZZIEEMIE b RBRE N ML TIIDNAG B 21T
WHBE L T Ao EELIOND, %, BB
L7zin vivoCOERIZIRIZTIBEELEET L FE
Th5b,

SEHBEBEAPEEMBREEEHZERL -
TryptanthrintdZfER, FUEHIE LTHEHI AL TWA
FEHNZHARBEBEIENL DD, RHEHAS TR
EVoZZETHEFESELNS, 5%, BWERIC
LAY, AR & & L IZRIERIZOWT
B ZHEDOTWLFETH A,

kam

BEL)ZEEMESMEE 7R -2 225
BL., HmHIHIZRERFOME L i T 5 2

(79)

EWTES, ZOEMWHEII TryptanthrinTH 5 &
% L. DNAGHFEWE TH S L 25 12
L7z 4%, BEICEOREEDELIIUHL HHE
BT EMERICOVWTHEEFT .
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