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Effects of Artemisia Capillaris Thunberg on Apoptosis in HeLa Cells*
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ABSTRACT

This study analyzes the apoptosis of HeLa cells to see if we can use the Arfemisia capillaris Thunberg for the prevention
of chronic degenerative diseases. We used the HeLa cells to see what effects the A. capillaris Thunberg had on apoptosis
of the cancer cells. We checked the cell activity, cell morphological change, DNA fragmentation, and DNA content after
administering 0, 100, 500, 1000, and 2000 ;2g/ml methanol, ethyl acetate, n-butanol extract of the A. capillaris Thunberg.
As for the cell viability, the increase of concentration of methanol and ethyl acetate decreased the survival rate of the cell,
but the phenomenon was much weakened in n-butanol extract and was not observed in aqueous extract. The higher the
density of the methanol, ethyl acetate, n-butanol and aqueous extract was, the lower the survival rate of the HeLa cell
was. These extracts obstructed the cell cohesion and caused the blebbing of the cell membrane and fragmentation of the
nucleus, both of which are symptoms of apoptosis. Laddering-pattern DNA fragmentation was observed in the groups
that were treated with the 1000 1g/ml and 2000 zg/ml of methanol extract. The DNA content of the cells apoptosis
measured by fluorescent-activated cell sorter (FACS) increased as the density of the methanol, ethyl acetate and butanol
extract increased. The result of the study shows that 4. capillaris Thunberg fosters the apoptosis of HeLa cells, which
suggests that the 4. capillaris Thunberg has a great potential value as food additives, medicinal supplements for patients
with chronic diseases, and preventive measures against cancer. (Korean J Nutr 2008; 41(1): 22~30)
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Fig. 1. Extraction and fractionation of A. capillaris Thunberg.

female, 31 years old, black, Tissue: cervix, uterine,
Morphology: epithelial, Histopathology: adenocarcinoma,
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HCL, pH 8.0, 1 mM EDTA, pH 8.0) $} pancreatic RNAase
(20 pg/mDE 1 p17}3l9] DNA pelletS €313 & 2%
agarose gellA4] Tris-acetate buffer [TAE: 0.04 M Tris-

acetate 0.001M EDTA (pH 8.0)]1E 24|z} (30 V) #7)
g3l Ak)A (UV transilluminator) el DNA £3
< B3

DNA =}

DNA & #3323 propidium iodine (PI: 1 mg/ml
RNase: 50 ug/ml, propidium iodide, 0.1% Triton-X 100,
in 3.8 mM sodium citrate) & ©]£€-33{tk. 60 mm dishe]|
1X10°¢] HeLa MEZE £33 24A)17H5<h wiokst & A
EZ F8le] e EeE 7 i AlFska e (1,000
rpm, 10 min, 4C) 313tk 70% A&-E& 200 pl2 AEE 7}
HA EolF3 4TColA 1087 WA $ 48] (1,000
rpm, 10 min, 40) 3t A5AE WA F Az F
HAE 5 44 24 (1,000 rpm, 10 min, 4C) 3tk
T S B 3 PI 200 plZ dEs] uAkE AX
2] DNA &8 A7 (fluorescent-activated cell
sorter FACS (Flow cytometry), Bacton Dickinson Co.
USA)Z &l BX319).

=N

AoA J& Avp= EA| g 73] Statistical package
for the social sciences (SPSS ver. 11.0) & ARE3}9], 3
3] W B8 gt #3294 (Mean + Standard error)
£ Artatglen A3 d dizate) Fagkel gt pvalue
£ ttest® T3l LS AF3ch

2 4

NES FE29| TN 9t 21y

AEYEE 53
AR dR, odolEolE, FEE, £ FEE
Hela A2 AZAEEE 5% MTTEXE 7= Table 1

Table 1. MTT assay of Hela cells exposed for 24 hr to various concentrations of methanol, ethyl acetate, n-butanol, agueous fraction of

A. capillaris Thunberg

Concentration (zg/mL) Methanol extrcact

Ethylacetate fraction

Butanol fraction Acqueous fraction

Control 100.17 = 3.72 100.09 + 4.62 100.09 + 5.62 100.09 + 3.62
10 94.10 + 2.20 100.54 + 4.98 100.34 + 2.78 100.49 + 4.96

50 93.32 + 4.76 90.93 + 4.86 95.10 + 3.88 98.74 & 3.92
100 82.89 + 4.29 91.98 + 3.02 96.16 = 1.67 98.29 + 4.06
500 78.45 = 3.58* 88.69 + 4.76 94.70 = 2.53 96.09 * 6.62
1000 50.15 + 5.18** 76.16 = 3.08* 88.10 + 3.88 94.09 = 5.85
1500 27.30 + 3.82"** 52.54 + 494 80.58 + 5.04 96.10 + 7.48
2000 20.74 + 1.92* 4410 = 3.45 68.80 =+ 5.82" 92.98 * 6.56

Data show mean + S.E. in triplicate, Cells were pretreated with various diluted concentrations of A. capillaris Thunberg. for 1 day and
cell viability was determined by the MTT assay. *: p<0.05, =+ p<0.005, #++: p<0.001: significantly different from the control
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Fig. 2. Morphological change of
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fraction of A. capillaris Thunberg.
Fractions: B-E: methanol, G-J: ethyl
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Table 2. Apoptotic Hela cells population upon exposure o DMSO
for 24 hr
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Fig. 3. DNA fragmentation of Hela cells exposed for 24 hrs to va-
rious concentrations of methanol fraction of A. capillaris Thun-
berg.
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Fig. 4. DNA fragmentation of Hela cells exposed for 24 hrs to vo-
rious concentrations of ethyl acetate fraction of A. capiliaris Thun-
berg.

Fig. 5. DNA fragmentation of HelLa cells exposed for 24 hrs to va-
rious concentrations of n-butanol fraction of A. capiliaris Thun-
berg.
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Fig. 6. FACS analysis of HeLa cells
exposed to different concentra-
fions of DMSO (A, 0: B, 2, C, 4 g/
ml) for 24 hrs.

Cell number
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Fig. 7. FACS analysis of HelLa cells exposed for 24 hrs to various
concentrations (A, 0; B, 100; C, 500; D, 1000; E, 2000 zg/ml) of me-
thanol fraction of A. capiliaris Thunberg.
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Fig. 8. FACS analysis of Hela cells exposed for 24 hrs to various
concentrations (A, 0; B, 100; C, 500; D, 1000; E, 2000 pg/ml) of
ethyl acetate fraction of A. capillaris Thunberg.
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Fig. 9. FACS analysis of HeLa cells exposed for 24 hrs to various
concentrations (A, 0; B, 100; C, 500; D, 1000; E, 2000 pg/ml) of n-
butanol fraction of A. capillaris Thunberg.

Table 3. Apoptotic Hela cells population upon exposure for 24 hrs
various extracts by A. capillaris Thunberg

Sub G1 cell population (%)

Conc. (pgg/ml)

Methanol  Ethyl acetate  n-Butanol
0 0.0 0.0 0.0
100 18.9 14.8 4.6
500 39.8 24.2 53
1000 68.5 55.5 23.6
2000 84.5 82.0 59.2
I
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