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Effect of ginger essential oil on the physiological functions of hepatoma
cells and normal hepatocytes
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Abstract

Ginger oil was extracted from Zingiber
officinale Roscoe which was cultivated in
Nanto county using the steam distillation
method. The cell viability of hepatoma
cell line Hep G2 and Hep 3B which were
treated with various concentrations of
ginger oil wasinvestigated by MTT assay.
In addition, the cell viability, antioxidation
and detoxification systems of primary rat
hepatocytes treated with various
concentrations of ginger oil were also
investigated. The result showed that the
average yield of extraction of fresh ginger
was 0.16%. The major components of the
ginger essential oil are geranial (25.2 %)
and citronellol (18.7 %) in ginger essential
oil according to the GC-MS analysis. In
terms of the results of MTT assay, when
the Hep 3B cells were treated with high
concentration of ginger essentia oil
(100~200 1 g/ml) for 24 hours, the
inhibition percentages of cell viability
were significantly higher than that of the
control (p<0.05). The ICs of Hep 3B
was around 173 ¢ g/ml of ginger essential
oil. Of Hep G2, treated with 50~200
« g/ml of ginger essential oil, inhibition
percentages of cell viability were also
significantly higher than that of the
control (p<0.05). The ICs of Hep G2
was about 94.2 1 g/ml of ginger essential
oil. These results showed that the



inhibition effect of ginger essential oil on
Hep G2 was much better than on Hep 3B.
Under low concentration of ginger
essential oil (50 pg/ml) treatment, there
was 28.1 % inhibition of cell viability in
Hep G2 cells, but no significant effect on
primary rat hepatocytes, and also
decreasing the lipid peroxidation in
hepatocytes. Ten pg/ml of ginger essential
oil could increase the capabilities of
antioxidation and detoxification systems
in primary rat hepatocytes. While 100
pg/ml of ginger essential oil treatment not
only could cause 22.3 and 54.7%
inhibition of cell viability in Hep 3B and
Hep G2, respectively, but also cause 52.1
% inhibition of cell viability in primary rat
hepatocytes.
Key words: ginger essential oil, cell
viability, antioxidation, detoxification,
primary rat hepatocytes, human hepatoma
cell lines
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Fig. 1. Gas chromatogram of ginger essential oil.

Table 1. The composition of ginger essential oil

Peak component M.W. Conc. (%) CASReg. No.
number
1 Myrcene 136 4.67 123-35-3
2 Limonene 136 2.60 138-86-3
3 5 -phellandrene 136 8.70 555-10-2
4 1,8- cineole 154 10.33 470-86-2
5 Terpinolene 136 1.45 586-62-9
6 2-heptanol + 6-methyl-5- — 2.61 543-49-7
hepten-2-one 110-93-0
7 citronellal + — 2.27 106-23-0
a -copaene 3856-25-5
8 Linalool 154 3.65 78-70-6
Neral 152 2.74 106-26-3
10 Zingiberene 204 3.23 495-60-3
11 Geranial 154 25.24 141-27-5
12 5 -sesquiphellandrene + — 6.69 20307-83-9
ar-curcumene -+ 644-30-4
geranyl acetate 105-87-3
13 Citronellol 156 18.69 106-22-9
14 Geraniol 154 0.99 106-24-1
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Fig. 2. Effect of various concentrations of ginger oil on the cell viability of
hepatoma cell line Hep 3B after 24 hrstreatment. Values are expressed as
meanstSD from 3 data.* Significant difference (p<0.05) by Dunnett’stest .
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Fig. 3. Effect of various concentrations of ginger oil on the cell viability of

hepatoma cell line Hep G2 after 24 hrs treatment. Values are expressed as
meanstSD from 3 data.* Significant difference (p<0.05) by Dunnett’s test.
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Fig. 4. Effect of various concentrations of ginger oil on the cell
viability of primary rat hepatocytes after 24 hrstreatment by
MTT assay. * Significant difference (p<0.05) by Dunnett’s test.

Fig. 5. Effect of various concentrations of ginger oil on the mor phology of
hepatoma cell line Hep 3B after 24 hrstreatment. A=control, B=50 ¢ g/ml,
C=100 i g/ml, D=175 g g/ml. (100X)
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Fig. 6. Effect of various concentrations of ginger oil on the mor phology
of hepatoma cell line Hep G2 after 24 hrstreatment. A=control, B=30
. g/ml, C=100 ¢ g/ml, D=150 ¢ g/ml. (200X)
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Fig. 7. Effect of various concentrations of ginger oil on the morphology of primary
rat hepatocytes after 24 hrstreatment. (200X)
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Fig. 8. Effect of various concentrations of ginger oil on
thiobarbituric acid-reactive substances (TBARS)
production in primary rat hepatocytes after 24 hrs
treatment.
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Fig. 9. Changes of GSH reductase activity in primary

rat hepatocytestreated with various concentrations
of ginger ail for 24 hrs.
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Fig. 10. Changes of GSH peroxidase activity in
primary rat hepatocytestreated with various
treatment concentrations of the ginger oil

for 24 hrs.
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Fig. 11. Changes of GSH S-transfer ase activity
in primary rat hepatocytestreated with various
treatment concentrations of the ginger oil for 24
hrs.
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