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Screening of Biologically Active Essential Oils from Ligusticum tenuissimum. Kim, Min-Hae, Young-Gil
Kim, Jin-Ha Lee, Keo-Pyo Hong, Jung-Ki Hong, Young-Joon Kong, and Hyeon-Yong Lee*. Division of
Food and Biotechnology, Kangwon National University, Chunchon 200-701, Korea, 'Regional Crop Develop-
ment Station, Kangwon Agricultural Research & Extension Services, Chunchon 200-150, Korea—The biological
activities of the crude essential oils from Ligusticum tenuissimum and the control(phthalic anhydride) were com-
pared. About 60% of the growth of MCF7, A549, and Hep3B cells were inhibited by adding 1.0 mg/ml of the crude
essential oils and below 40% was observed by the control. Cytotoxicity on human normal lung cell(IMR90) was
scored as 34.4% for the crude oil and 26.4% for control, respectively. It was found that the crude essential oils were
more effective than the control in anti mutagenecity tested by both Rec-assay and CHO V79 cells. The growth of
human T-cell(Jurkat) was enhanced up to 1.21 times by adding the crude essential oil compared with the control.
50% of a-glucosidase activity was inhibited by both the crude essential oil and the control. ACE activities were
inhibited 80.1% and 65.3% by adding 1.0 mg/ml of the crude oil and the control, respectively. The higher enhance-
ment of glutathione-S-transferase activity was observed in the crude oil than those in the control : 301% v.s 234% at
1.0 mg/ml of the treatment. Thrombolytic activity was measured as 42.9% and 28.6% for the crude oil and the stan-
dard, respectively. The effect of the oil on the nerve cells PC12, was observed as follows: the neurite of PC12 cells
was lengthened up to 255 um longer than 205 pum of control. The number of neurite-bearing cells were about two
times higher than control. The survival ratio of the crude essential oil was also increased up to 56.4% which was
about two fold higher than in control.
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Fig. 1. A schemati: diagram of simultaneous steam distilla-
tion extraction(SDE) apparatus.
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Fig. 2. Comparison of inhibiting the growth of several human cancer cell lines MCF7, AS49, and Hep3B(bar chart, %), cytotox-
icity(line plot) of IMR90 and selectivity(lime/scatter plot) in adding the crude essential oils from Ligusticum tenuissimum.
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Table 1. Anti-mutagenic effects of the crude essential oils from
Ligusticum tenuissimum’

Amount Inhibitionhalo Relative
tested(ug) per diameter(cm) Difference . ...~ .
. _— inhibition
Sample disk zone ratio
+MNNG  rect+ rec- (cm) (%)
10 pl °
Ligusticum 50 1.1 2.95 1.85 9.8
tenuissimum 100 1.5 32 1.7 17.1
Phthalic 50 1.25 3.15 1.9 7.3
anhydride
(control) 100 1.6 335 1.75 14.6
MNNG 20 1.4 345 2.05 0

*Assayed by Bacillus rec-assay.

Table 2. Anti-mutagenic effects of the crude essential oils from
Ligusticum tenuissimum”

Sample Dose Relativg inhibition
(mg/ml) ratio(%)

0.2 12.3

0.4 16.8

Ligusticum tenuissimum 0.6 20.4
0.8 28.9

1.0 36.8

0.2 6.5

Phthalic 0.4 10.4
anhydride 0.6 14.3
(control) 0.8 178
1.0 21.7

*Assayed on Chinese hamster V-79 cells treated with a strong
mutagen, 4-NQO(5 x 10 M).
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Fig. 3. The effect of the crude essential oils from Ligusticum
tenuissimum on the growth of human T cell(Jurkat).
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Fig. 4. Inhibition of Angiotensin Converting Enzyme(ACE)
activity in adding the crude essential oils from Ligusticum
tenuissimum.

W Ligusticum tenuissimum, EZ Phthalic anhydride(control)
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Fig. 5. Inhibition effect on O-glucosidase activity in adding the

crude essential oils from Ligusticum tenuissimum.
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Fig. 6. The enhancement of glutathione-S-transferase(GST)
activity in adding the crude essential oils from Ligusticum
tenuissimum.
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Table 3. The thrombolytic activities of the crude essential oils
from Ligusticum tenuissimum

Sample Am((r)rlllg/tr;clelsted Halo diameter(cm) a‘isfgz(; )
0.2 0.2 28.6
Licusticum 0.4 0.2 28.6
tenitzfssimum 0.6 0.2 286
0.8 0.25 357
1.0 03 429
0.2 0.15 21.4
Phthalic 0.4 0.15 214
anhydride 0.6 0.2 28.6
(standard) 0.8 0.2 28.6
1.0 0.2 28.6

Plasmin 10 unit 0.7 100
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Fig. 7. The neurite outgrowth (barchart) and viable cell den-
sity(line/scatter plot) of PC12 nerve cells in no adding the
crude essential oils from Ligusticum tenuissimum according to
the cultivation time.
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Fig. 8. Comparison of the number of neurite-bearing cells in
no adding or adding the crude essential oils from Ligusticum

tenuissimum.
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Fig. 9. Comparison of the morphological changes PC12 cells
in no adding or adding the crude essential oil from Ligusti-
cum tenuissimum according to cultivation time.

A:no addition; after 24hr, B;0.05g/1 of the crude essential
oil; after 24hr, C: no addition; after 96hr, D: 0.05 g/1 of the crude
essential oil; after 96hr, Magnification: x100. The arrows are indi-
cated neurites on PC12 cells.
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Table 4. Comparison of biological activities of the crude essential oils from Ligusticum tenuissimum
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s Increased , . s Relative o
Dose Inh¥bmon Cytotoxicity(%) cell growth Re} aFlye Inhlbomon activities(%) of Inhlboltlon

Sample (mg/ml) ratio(%) on IMR90 ratio(%) of activities ratio(%) of thrombolyfic ratio(%) of

& of MCF7 ‘ (%) of GST  a-glucosidase 00y ACE
Jurkat activity
0.2 36.7 10.3 104.3 243.1 3.8 28.6 31.1
Liousti 04 49.6 18.7 108.9 250.2 30.6 28.6 36.6
igusticum 0.6 51.6 23.5 112.9 256.7 457 28.6 417
tenuissimum

0.8 53.1 29.8 115.0 272.3 48.9 35.7 73.2
1.0 54.7 34.4 1212 301.2 59.2 429 80.1
0.2 20.2 58 100.1 161.2 1.8 21.4 20.3
Phthalic 0.4 25.4 10.4 102.3 183.4 20.4 21.4 26.4
anhydride 0.6 30.6 15.6 104.5 190.6 37.6 28.6 30.2
(control) 0.8 34.6 20.5 108.9 201.4 44.5 28.6 53.2
1.0 38.7 26.4 110.4 234.7 57.7 28.6 65.3

A(mg/ml) 59.2%, 80.1%, 301.2%, 42.9%2] $4=at b Ay Studies on the insecticidal activities of some new N-benzol-
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