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Formation of Isoharringtonine, an Anti-tumor Alkaloid in

Cephalotaxus harringtonia Callus Cultures*'

Mayumi Y osHIDA*?, Masayoshi KITAHATA *2,
Kazutaka IToH*’, Tae OKI** and Sanro TACHIBANA **

Summary : Calli were induced from leaves and stems of young trees of Inugaya,
Cephalotaxus harringtonia, on Murashige-Skoog (MS) medium supplemented with naphthalene-
acetic acid, kinetin, six kinds of vitamins, and casamino acid. Induction of calli was stimulated
with increase in added amounts of casamino aicd to the MS medium. The induced calli were
subcultured on the same medium. Gas chromatographic analysis of the alkaloids extracted from
the calli induced from Inugaya leaves revealed that calli produced isoharringtonine (3) that is
known as an anti-tumor agent. The content of isoharringtonine in the calli was 0.005% of dry

weight. It was 25 times larger than that of the intact plant (0.0002% of dry weight).
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Fig. 1 Harringtonine alkaloids (1)—(5) in the leaves and stems
of Inugaya (Cephalotaxus harringtonia).
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Table 1 Constituents in Murashige-Skoog medium used for
induction of calli from Inugaya leaves and stems.

Chemicals Concentration (mg/1)

NHNO; 33000
KNO; 38000
CaCl, - 2H,0 8800
MgSO, - TH,O 7400
KH.PO, 3400
H.BOs 620
MnSO, - 4H,0O 2230
ZnSO, + TH,0 860
KI 83
Na,MoO, - 2H,O 25
CuSO, - 5H,0 2.5
CoCI, + 6H:O0 2.5
Na,EDTA 1900
FeSO,:TH,0O 1400
Glycine 100
Inositol 5000
Nicotinic acid 25
Pyridoxine hydrochloride 25
Vitamin B, hydrochloride 5
Growth regulator

Naphthaleneacetic acid (NAA) 10

Kinetin 1
Vitamins

Hypoxanthine 25

Riboflavin 0.5

Vitamin By, 0.0005

Biotin 0.001

Folic acid 1

Calcium D (+) —Pantothenate 1
Casamino acid 0, 200, 500, 1000, 2000
Agar 10000
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Table 2 Effects of concentration of casamino acid in
Murashige-Skoog (MS) medium on the induction
of calli from Inugaya leaves and stems.

Casamino acid Concentration (g/1)
in MS medium 0 0.2 0.5 1.0 2.0
Induction —*2 +-*1 4 *1 4 ¥t 4l

Notes : *': Degree of rate of induction of calli, +: slow, +-+: fast; “fast”
means callus is induced in about two weeks from the stems and
in about three weeks from the leaves; “slow” means callus is
induced in about three weeks from the stems and in about four
weeks from the leaves; ** : no induction.

3. 1. 2 AXHYEHNSFEINI-HILZOBEGE

AXTYEPLFHEI NIV A% 3. 1. 1 LA ET, 25C, 1500lux T 16RRIIH & 8 iF
IR D&% 52 TRER L, ISR, #RIT1 » HEC T ok, pA A3 3~ 4 ERMCT B &
&é@ﬁwx&&b,ﬁﬁﬁﬂ%L&vZ%K%MLkoL#L&ﬁ6,¥¢utﬁﬁ?6&ﬁwxm
%QL,%@@%H%&B&&(&oko%@kb,H%DﬁwK¢®7w%ﬂ4F®mme4@
WL 22 FER L,

3.2 AXNYEHNLDOTILAOA FOBHELITHRIOR T T8

KROFE2. 2. 1CRLEFERCEIY, 41 X YENS0.13%DIRETT A a4 ¥ 4% 18
e EDORHBORY H 5B 1%, GLC 8 X U8 GC-MS SOFiEIT o1, Fig. 212703 w4 P4y
D GLC F 4 —r&RLIk, VT VY avEL A3THDE—2 AD GCMS HIF & hBEShi <4
A7 bk Fig. 3WRLA, FDFAARYZ bW, m/z40308FA 4 v E—2 (M) % m
/2262CR—AE =7 RFR LI, TRRRY b AOMHI L OXBRERD ~ 2 2<2 F A 0 s
L, U—JARTFT a N A VEHEL, BRLIDVF VY g v L AD—FKLOW R AL F v FIC k
DRAZLI, V7YY a2 ABFOE~ s BOYAARY } V% Fig. 4R LT, COvAAN
7R, m/2BTEHTFAFVE—2 (MY %, m/ 22080 _— A — 7SO LB IR R
NI PNVDFEFRL, €7 e 2F Y LEEE L, XMERO LT s r A F U VDT RART b
WLE—IBOTARART bAB—BHTHEERED, ¥ — s BheT ym %oy LAELE,
ARXABYEDT A vA FHHPHCEERBHS VBT AD AL F, "V V=V T Adhag F
F(1)~(4) (Fig. 1) 1% GC-MS JIEDIKERE L OERDA Y~V v} =v(3)D GLC FTDR<1 +
V7L XBERD Y Vb=V T af FEED GLC ETD IV F vy o v 24 AD Kk
B, NV VY b=vTaded FEIZY) T VY a v a4 2500 LIRIC BT 5 & L 53 o fo, BEROD
AV AV =vERCT, A XTYEDTAD v FHHHFDL V) v = v TR LR
% Table 3IURLA, TORIRT LS, £ Y20 ¥ b= i34 4 ¥Hic0.0002% CHHeHZE)
BERT I, ZOfE, STEES 2 (0.003%~0.01%) D1/15~1/50TH o7, £ Y~V v k=
BREODOIME L AR THEONIEDR L, &4 ORRCFEHAIRIA 25 ¥ OLETBFHOLETE
SREDPRIEDID LA XA Y EDSDOBBROERCIBIDEEL DR, ERAEDL R
DT, KFRTREAY VYV E=v(1), FAEEY AV YV F=v(2), READ V= VODEERTib
Ighotc, LL, L&H(1), 2), DY —2134 Y~ v} = v@)DFhICH~, GLC F+— F F



Recorder Response

{ I A[
C
B
] D
| 1 1 1 | |
| ¢
D
| Ui B A
1 | 1 1 ] 1
0 10 20 30 40 50 60
’ Retention time (min)
Fig. 2 GLC chromatogram of trimethylsilyl (TMS) derivatives of alkaloid extracts from
intact plant (1) and calli (ll) of Inugaya leaves.
Notes : Peak A: TMS derivative of drupacine; Peak B: TMS derivative of cephalotaxine;

Relative intensity (%)

Peak C: Methyl lignocerate (internal standard); Peak D: TMS derivative of
isoharringtonine. Chemical structures of cephalotaxine and isoharringtonine, and
drupacine refer to Fig. 1 and Fig. 3 respectively.

1007 es
: M*t= 403 i
- X5 0

77 403 ( N
] 0 0
173
. TMSO
] (6)
] 302
-: 154
- 344
-i 214 ‘L
O lr‘r]._'llLULII ll1lT |Il||l‘l |lilllllll||Illlllll|l‘r||(([[[‘llllllll
100 200 300 400 500 600 700 800

m/z

Fig. 3 Mass spectrum of trimethylsilyl (TMS) derivative of drupacine (6).
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Fig. 4 Mass spectrum of trimethylsilyl (TMS) derivative of cephalotaxine (7).

Table 3 Comparison of the content of alkaloid extracts
and isoharringtonine in calli and intact plant of
Inugaya leaves.

Alkaloid extracts Isoharringtonine

(%, dry weight) (%, dry weight)
Callus 1.63 0.005
Intact plant 0.13 0.0002
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Fig. 5 Mass spectrum of trimethyl Silyl (TMS) derivative of isoharringtonine (3).
Note : Chemical structure of isoharringtonine refers to Fig. 1.
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