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Fig. 1. Effect of alantolactone on the growth of yeast,
Torulopsis molishiana.

Initial cell number was 5.08% 10%/ml. At the
end of cultivation, cell numbers were; control,
3.02x10%; 5x107°M, 2.83x10%; 1.25X107*
M, 2.13%10% 2.5%107*M, 1.63x10%/ml.

* Present Address: Department of Botany, College of Liberal Arts and Sciences, Seoul National University.
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vhebit ot (Fig. 1).

2. @0l nlxls gs—— Alantolactone 2 FhHR:
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Table I. Effects of alantolactone on some biological materials.

Experiments Results References
1) Blood vessel, frog’s hind-leg, rabbit’s ear Dilation (low desz) (30)

) Constiration(high dose) (30)
2) Blood pressure, rabbit " Depression (30)
3) Anticancer activity, HelLa Ss LDsy=2.5~5.0x107M 3D
4) Acute toxicity, rat >1g/kg (29)
5) ‘Antihelmintic action (Fasciola hepatica) Positive 1)
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Fig. 2. Effects of alantolactone and its derivatives on the elongation of Avena coleoptiles and on the

formation of adventitious roots in Phaseolus.
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Plate 1.

Inhibitory effects of alantolactone in different parts of Phaseolus vulgaris.
A. The bending region was seen at the second internode treated alantolactone umlaterally

B. The treated young leaf was not fully grown but shrinked.

C. Inclusions of treated area were disappeared.
D. Comparison of growth of roots under the treatment of alantolactone in the medxum of water culture.

Left; normal, right; treated.
E. and F. Cross section of treated shoot. Degeneration of cambial and phloem tissue was seen at treated

parts.
All arrows were indicated the regions of treatment of alantolactone.



Table II. Effects of the alantolactone and gibberelin
on the growth of Phaseolus vulgaris.
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15t [2nd [3rd
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Fig. 3. Effect of alantolactone on shoot length, root

3=}k 2® (Fig.3) §% Indole acetic acid o] <j§4]

length and germination of mung beans.

Table 1II. Effects of alantolactone on the growth of Chlorella,,

Cell numkers; x 107 cells/ml, conc. x 107M

Additions 0.1 .0 5.0 10.0
None 73.42
Alantolactone 74.02 35.07 18.11 0.96
Isoalantolactone 70.54 33.25 12.42 1.43
Dihydroalantolactone — 72.16 —_ 73.53
Tetrahydroalantolactone — 74.06 R 72.86
Alantolactone. and cysteine 72.51 49.87 38.34 9.44
Isoalantolactone and cysteine 71.78 51.26 36.23 10.47
Alantolactone and tryptophan — 30.97 —_— 0.86
Alantolactone and histidine — 37.45 — 1.08
: 74: 28 71.88 75.22 75.80

Cysteine

Table IV. Effect of alantolactone on the incorporation of 14C from‘ labeled glucose into CO, and cell
material in Chlorella.. ' )

Fractions, cpm

Alantolact%ne Oxygen consumption,
X 5.107°M CO; EtOH sol EtOH insol 0z 4l/mg cell protein
None 10344 517 12596 40.6
5.0 13966 529 10316 42.2
10.0 15503 537 10356 46.8
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HE B (Fig. 2).

R FEdes &Rs E

E
=3

EEEEL)
% (Table D), BAAAY, X£T =& S

Bt Aol A Ews REzAAA b7

of Aol JASYAD. = FEL Sdsty A

Hof bl vEolAoz Fgan 2 At Yo 9
2% ZE AAATT AdE Aoz HHd. o
A AL A FA FFH “CglucoseZHE A5
4% FEERSY #o] FE J%d Ao



Vol. 5, No. 1, 1974

Ad 2 FE 2 (Table IV) X% 2& 4 A& 2 2o be A48 ERAOAE BREEY VR ¥R 7

(F) 2Rl Hslel; F2dlghe] R (Aasu] 2L Ed oA 30% - B, AAS YR ERE
FE(5x10°5 M)ol| 23] 20%F H#hnE A 512 (Table Z2eFre FEA oatd ofFw JFE ¥A ged
V) Phaseolus mungo seedling®) MRe 038 ZFES (Table VD), zelz BREFES A1 FEL
FxZrled Quldz AL HFigD?. dd 2R 4 agingd A7z dJve PHY MEREME A A4A

Table V. Respiration of Chlorella in the presence of alantolactone.

Oxygen consumption, O, gl/mg cell protein

Additions

1 2 3hr
None 15.3 38.7 60. 2
Alantolactone 16.0 41.5 73.4
Isoalantolactone 15.2 43.6 71.3
Dihydroalantolactone 15.8 37.2 58.3
Tetrahydroalantolactone 15.0 38.1 © 61,6
Alantolactone and cysteine 15.2 40.3 64.6
Isoalantolactone and cysteine ' 14.5 38.2 63.4
Cysteine » 16.0 37.4 53.9

Table VI. Effect of alantolactone on the respiration of potato slices.

Oxygen consumption, x1/10mg dry wt.

Alantolactone
pg/ml 1 2 3hr
None 1.4 4.0 7.0
10 1.2 3.8 6.6
Fresh slice 25 1.6 4.2 7.1
50 2.1 4.6 6.7
100 2.1 3.4 6.2
None 9.4 19.0 29.5
10 8.2 19.0 © 3i.4
Aged slice 25 5.2 14.7 34.1
50 3.7 13.4 36.0
100- 5.7 19.8 40.1

Aged-slices were prepared by the aeration of fresh slices in 104M CaSO, solution for 15 hr.

Table VII. Effect of alantolactone on the activation of resiraptory activity during the aging process
in potato tuber slices.

Alantolactone Oxygen consumption, gl1/10mg dry wt.
pg/ml 1 2 3hr
None 6.6 . 14.5 21.5
10 1.6 - 5.3 12.3
25 1.0 4.4 9.8
50 , 1.4 2.9 5.8
100 0.6 1.0 2.2

Fresh slices were aerated in the presence of known amounts of the lactone for 15 hr. And oxygen
" consumption of the slices were measured without addition of the lactone into the vessel.
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Table VIII. Production of labeled CO, in respiration of Chlorella in the presence of alantolactone.

o Add “C-glucose-U.L. UC-actate-U.L.
reatment ition

O s cpm Cbitmme cpm
None None 34.5 3127 41.6 9428
None Alantolactone 39.2 4263 48.6 12665
Cysteine None 33.6 3008 42.0 9807
Cysteine Alantolactone 36.3 3567 4.1 11078

Table IX. Utilization of labeled glucose in the respiratioh of Chlorella in the présence of alantolactone.

Alantolactone “Oxygen consumption Radioactivity in CO;
x 5+107M O, ul/mg cell protein cpm/mg cell protein
Glucose-1-1C None 14.2 3484
0.1 14.1 3628
1.0 16.4 3760
10.0 17. 6 4682
Glucose-6-1C None 3172
0.1 3486
1.0 4214
4336

10.0
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Table X. Interactions between alantolactone and
cysteine in the growth of Chlorella.

Additions Growth rate,
percent to the
First l Second l control

None None 100

Alantolactone None . 11.4
None Alantolactone 3.3
Cysteine None 98.7
None Cysteine 103.9
Alantolactone Cystein> 13.6
Cysteine Alantolactone 70.1

Ten hours later, after the first addition, the
second addition was done. The period of incubation
was 64 hr.
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Fig. 4. Formation of cysteine addition product in the
mixture of alantolactone and cysteine.

One tenth ml of 10~2M alantolactone in tetrahydro-
furan(THF), was mixed with 4.9 ml of 107*M cysteine
in phosphate buffer, 0.067M, pH 7.2, and incubated
for certain period. Then 5ml of pyridin disulfide
(1073M, PDS) in THF, was added into the mixture,
Five min after incubation, absorbance of the mixture
was read at 343 nm against a blank containing no
PDS. Formation of adducts corresponded to the
formation of thiopyridone.
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Fig. 5. Cysteine addition products of alantolactone
and iscalantolactone.

1, alantolactone adduct; II, isoalantolactone
adduct.
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