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ABSTRACT

Inhibitory effect of alantolactone and iscalantolactone was shown in Avena

straight growth test and in the formation of adventitious "root in Phaseolus
seedling. However, di-, and tetrahydroalantolactones were given no effect on the

elongation and the rooting.

Inhibitory effect of alantolactone could partly be removed by cysteine, cystine,

and reduced glutathione. The plant materials were made less sensitive to alantol-

actone by the pretreatment of cysteine, but cysteine supplied after the treatment

of alantolactone brought about no effect on the action of alantolactone.

A new spot was shown on TLC plate from the mixture of alantolactone and

cysteine, indicating that alantolactone can be inactivated by cysteine, not cystine,

without any biological processes.
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Cragg, 1973).
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5h¢l = (Kwon, et al., 1973) dihydroalantolactones-

tetrahydroalantolactone-2 alantolactones} igsoalanto-
lactones- #7 F4£A7kste A slgd v (Marshall
and Cobn, 1964).
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Figure 1. Effects of alantolactone and jts related compounds on the TAA induced elongation of Avena
coleoptile sections and on the Phaseolns rooting.

Initial length of Avena sections was 6.0mm. Average 20 sections were used. Incubation was kept at

27°C for 20hr under the darkness.

Average 16 Phaseolus cuttings were used. Tncubation was kept at 25°C under the contineous illa-
mination for 4 days after the treatment of the lactones, (Oseereeers O alantolactone; @ ® isoalantola-
ctone; [Joeeeeeee O dihydroalantolactone; @@-------- B tetrahydroalantolactone,
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Table }. Effects of cysieine on the inhiditory activities of alaniolacione in Phaseolus rooting and
Avena straight growth test.

Number of roots®  Elongation of coleoptile sections, mm?

Conc M —alanto. ~+alanto. —alanto, +alanto.
1,0 13.4+0.19 6.5£0.34 4.84 1.98
Cysteine, 2Xx10™* 14.620.44 12.4:1+0.56 5.15 3.65
Cystine, 10~ 14.0-0.36 11.840.12 4.03 -3.17
Glutathione(reduced) 23<107* 13.8£0.28 10.7:20.22 ) 5.17 3.10
Glycine, 2x10™* 13.67-0.84 7-320.47 5.44 1.42
Tryptophan 210~ 12.0-20.43 6.9+0.16 4,43 2.23
Guanosine, 2x10™ 14.0-+0.54 8.0+0.37 5.34 2.26

1) Average 20 cuttings were used with standard error.
2) Average 18 coleoptile sections were used. Initial length of sections was 6. Qmm.
The concentration of alantolactone was 5x107°M.
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F. ninhydrin 9 <8 45S 42RH(Woo, 1972). 3 Folwd & of5d $8E wWAD Redi(Table
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wmR B R tonest AW 07 FFAEE vepie AW, SHis
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alantolactones} jscalantolactones] a4 =4 oA
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2 ek 50%2] ofA]-2 Jebv] ¢ =, isoalantdlactoneE 7+ '
2 A3 vk 2 di-, B2 tetrahydroalan-
tolactone-&. ol-F-81 o SFE o] ]a] Salafel. o]z
alantolactone?] {gFl-& whelE] e}, Zslo], o|2E
= 2dzl, Phaseclus®e] 4:H2- JAdxle 4.,33}
—Z5 (Kwon, 1973; Kwon, et al., 1973; Olechno-
wicz-Stepien and Stepien, 1963; 'Woo, 1972; Yudo-
vich, 1§62). o
TREME ] vA e e dFE 2 (Fig 1;
Table 1), . heliangines] 1} pyrethrosing] 7 -2-(Shiba-
oka, et al., 1967p}5-= =t=] alantglactone-- =)=
o2 {feAstyg-Se ¢ 4 glth. 2 alantolactones]
5X10°Me 4 &= 50% S A S ng e, 5x107Ms
e dad Tk BAES MEEQEd i © CYSTEINE, x10™%M .
s BERe W e Ao ek (Kwon, 1973). Figure. 2. Interaction hetween alantolactons and’
cysteine in Avena straight growth test.
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Table 2. Interactions between a]antolactone
and cysteine in Phaseolus rooting and

Avena straigght growth test. =
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- Treatment Number of Elongation of

. Toots? coleoptile
1st 2nd sections®, mm.
HO  HO. 23.020.19 4.32

H,0 - Alantolactone 7.8+0.48 2.48
Cysteine H,O 14.2--0.32 5.08
Cysteine Alantolactone 11.6-£0.27 3.50

1) The plant material was treated with 10~M

cysteine for 6 hrs before 18hrs treatments with:

5x107°M alantolactone..

" were used.

2) Average 15 coleoptile sections were treated with
10~*M cysteine for 6 hrs before 18hrs treatment
with 5x10~°M alantolactone. Other conditions
were same as Figure 1.

Average 18 cuttings

Table 3. Interactions i)etween alantfolactone
and cysteine in Phaseoins rooting and
Avena straight growth-test.

Treatment Number of Elongation of
roots®? coleoptile
Ist 2nd sections® mim.
H:0 H.0 11.7£0.43 5.05
H.O Cysteine 12.440.25 5.93
Alantolactone H.O 8.0+0.19 2. 47
Alantolactone Cysteine 8.61+0.75 3.06

1) Average 20 cuttings were treated with 10~*M
cysteine for 18 hrs after being treated with
5x107°M alantolactone for 6 hrs.

2) Average 15 coleoptile sections were treated with
107*M cysteine for 18 hrs after being treated
~with 55107*M alantolactone for 6hrs, Other
conditions were same as Figure 1.
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Figure 3. Thinlayer Chromatogram of cysteine
adduct of alantolactone.

The equal volume of 90 4 ethanohc solution of
alantolactone(lO““M) and amino acid solution(3:
10~M in 0.2N phosphate buffer) were mixed and
incubated for 24 hr at room temperature. Then
the mixtures were respectively concentrated under
the reduced pressure and spotted on the TLC
plate. As a developing solvent, a mixture of n-
butanol: acetic acid: water(3 :1:1) was used.

1; alantolactone; 2,-cysteine: 3, alantolactone
and cysteine(l : 1;mole: mole); 4, alantolactone
and cysteine(1: 3)i5, alanto and tryptophan; 6,
alanto” and glycine; ' 7; alanto and h1st1dme, 8,
alanto and guanosine.
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1966; Shibaoka, et al., 1967a) alantolactone= 2| -
ZE| gl A 7pbgS s Ao B g
Alantolactones}  #]&el-al2] Zalfod 53 W] A
By M) JEEEEAN e R ARE 9 -Zel TLCA A 3
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¢} alantolactones] RS A e Jeldkm, 22 e}
ol efw) Tobmale 28 Rigsa Zstgsh. 2 x
isoalantolactone-2- 2] A el 2} FHESLY o, di-
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e ol e A urt ok 280{"’-1/]- E.J_(Frle_dman. et
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v A28 FE Adise 2E F4Y ¢ 4
ol vk, dpslel HEF AzedFAY AFL 59
A7l ) Fo)ch(Black, 1966; Shibaoka, et al., 19
67b). oElm C—118] =CH.& 8o £ERMEL
sk Fhad e BAfR7E gl # el ol el <k fRAIEe] thiol
kst BHbrh delviAl A HEY EE =g
A9 Aoz F3AdL 242 C—11d —CH;
7H disek ko]
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