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Antitumor Effect of Hang-Am-Dan (HAD) and its Ingredients on Calu6 
and MCF-7 Human Cancer Cell Lines
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Objectives: To elucidate the antitumor activities of Hang-Am-Dan (HAD), we investigated the anti-proliferative 

effects and related mechanisms of HAD, the main ingredients such as Cordyceps Militaris and Santisigu Tuber, and 

its main effective components cordycepin and colchicin, respectively.

Methods: We cultivated Calu6 and MCF-7 cells and gave them phosphate-buffered saline extracts of HAD, each 

ingredient of HAD, and the main effective components of each ingredient. After these processes, we performed MTT 
assay, BrdU assay, TUNEL assay, SDS-PAGE and Western blot analysis and observed the results.

Results: The survival rate of these two cancer cells in HAD were 34-38%. The survival rate in extract of Cordyceps 

militaris (ECM) and extract of Santisigu tuber (EST) were both about 50%. Cordycepin showed decreased survival 

rate in both cancer cells, 32% and 89%. Colchicin also showed decreased survival rate, 30% and 16%. We observed 

that all of the cancer cells got apoptotic bodies after adding the extracts and they have more apoptotic bodies when 

they were exposed to more extracts. The expression of caspase-3 was increased in Calu6 cell lines treated with the 
ECM, cordycepin and colchicin. The expression of p53 and p21 were increased in the MCF-7 cell lines treated with 

the ECM and cordycepin.

Conclusions: HAD showed cytotoxic activities on the two kinds of human cancer cell lines, Calu6 and MCF-7. 

Additionally, HAD and its main ingredients caused a dose-dependent inhibition of cell proliferation and induced the 

apoptotic cell death.
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재료 및 방법

 
1. 실험재료

1) 

Botanical name of herb Relative amount (mg) main chemical

Coicis Semen 129.5 coixenolide

Pseudoginseng Radix 43.0 Ginsenoside Rb1, Rg1, Rg2

Hippocampus 13.0 -

Codyceps Militaris 13.0 Cordycepin

Santsigu Tuber 13.0 Colchicin

Ginseng Radix 13.0 Ginsenoside

Bovis Calculus 8.5 Cholic acid

Margarita 8.5 Calcium

Moschus 8.5 Muscone

Total amount (per 1 capsule) 250.0

Table 1.

(685)



30 5 (2009 9 )

52
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. 

(Table 1).

(Cordycepin, Cat. No. C-3394) 

(Colchicin, Cat. No. C-9754) Sigma

. EMEM, 

RPMI 1640 (Gibco), fetal bovine serum (FBS, 

Sigma), PBS (Sigma), Trypsin, tetrazolium bromide 

salt (MTT, Sigma), BrdU cell proliferation assay kit 

(Chemicon Inc.), TUNEL assay kit (Roche) . 

2) 

(KCLB) Calu6 ( ), 

MCF-7 ( ) . 

10% FBS 1% penicillin streptomycin

EMEM RPMI 1640 

37
o
C, 5% CO2 . MCF-7

RPMI 1640 , Calu6

EMEM . 

3) 

10

PBS

3 , 10,000rpm 10

. 0.45um

. 

(cord- 

ycepin) (colchicin) 10

PBS .

4) MTT assay

96 well plate Calu6, MCF-7

well 5 × 10
4

24

PBS 

48 . 48

tetrazolium bromide salt (MTT, Sigma)

, 3 CO2 incubator

MTT . 

200ul DMSO well formazan

ELISA reader (Molecular Devices, 

USA) 540nm . 3

(n=3) Microsoft EXCEL 

program . 

5) BrdU assay

96 well plate Calu6, MCF-7

well 5 × 10
4

24

PBS 

48 . 4

500 BrdU 20ul , 4

CO2 incubator . 

DNA denaturation 

, fixing solution 200ul 

30 . Washing buffer 3

, BrdU 1
st
 antibody

1 . Washing buffer 3

, peroxidase goat anti-Mouse 

IgG, 2
nd
 antibody 30

. Washing buffer 3

, . TMB 

peroxidase 30 , 

acid stop solution . 

ELISA reader 450/550nm

. 3 (n=3)

Microsoft EXCEL program .

6) TUNEL assay

96 well plate Calu6, MCF-7

well 5 × 10
4

24

PBS 

48 . PBS buffer

, fixation well 100ul

1 . PBS

permeabilization well 100ul

(2-8
o
C) 2 . 

(686)
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PBS , TUNEL reaction mixture 50ul

37
o
C 60 . 

PBS , 

. 

7) SDS-PAGE Western blot analysis

6 well well 5 × 10
5
 cells/ 

2ml 24

PBS 

. 48 , PBS

. 

50-100ul RIPA buffer (protein extr- 

action solution, pH 8.0) 4
o
C 30

. 4
o
C 13,000rpm 10min 

. 

Bio-rad 

, sample SDS-PAGE . 

Western blot analysis

acrylamide gel

nitrocellulose membrane electroblotting , 10% 

skim milk PBS-T (0.1% Tween 20 in PBS) 

2 incubation 

blocking PBS-T 

15 (5 3 ) . 1

(PBS-T 1:500 1:1000

) 1 4
o
C 

overnight PBS-T (15 1 , 

5 5 ) 1 2

(PBS-T 1:1500 )

1 . PBS-T

(10 3 5 3 ) enhanced 

chemiluminoesence (ECL) 

X-ray film

. p53, 

p21, cpp32, Bcl2 1 2

peroxidase-conjugated immunoglobulin Santa Cruz 

Biotechnology Inc. Calbiochem . 

결 과

 1. MTT assay 및 BrdU assay를 이용한 항암단 

및 주요 구성 성분의 추출물이 암세포 사멸 및 

증식에 미치는 영향

Calu6 MCF-7 

5 × 

10
4
 , 

48

, MTT assay BrdU assay .

MTT assay (HAD)

1mg/ml 

. Calu6 MCF-7 10mg/ml HAD

38%, 34% . 

(Extract of Militaris Cordyceps, ECM)

0.1mg/ml Calu6 MCF-7

47%, 51% . 

(Extract of Santsigu Tuber, EST) Calu6

0.1mg/ml 42% , 

MCF-7 1mg/ml 45% 

Calu6

. 

(cordycepin)

(colchicin) . 

125uM

(Calu6: 12%, MCF-7: 38%), 500uM

Calu6 MCF-7 32%, 89%

. 500uM

Calu6 MCF-7 30%, 16%

(Fig. 1).

BrdU assay

(cell proliferation)

. 

Calu6 MCF-7 0.1mg/ml 

(687)
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41%, 31%

. Calu6 MCF-7

0.1mg/ml 51%, 79%

, 2mg/ml 

76%, 45% . 

200uM (Calu6: 41%, MCF-7: 66%) 

, 25uM 

(Calu6: 72%, MCF-7: 50%) 

. (Fig. 2)
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(e)

Fig. 1.

(688)



5 : Calu6 MCF-7 

55

2. TUNEL assay를 통한 apoptotic body 형성 

분석

TUNEL assay apoptotic 

DNA fragmentation

HAD 

(apoptosis)

. 

DNA fragmentation
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n
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 cell p
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Fig. 2.
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apoptotic body . 

MTT assay 

HAD 10 

mg/ml, 0.1mg/ml, 

1mg/ml, 500uM 

500uM . TUNEL assay 

Calu6 

. , MCF-7 Calu6

apoptotic body

, 

. (Fig. 3)

3. 세포 자멸과 관련이 있는 단백질의 발현에 

미치는 영향

p53, p21, caspase-3 Bcl-2

western blotting

. Bcl-2 

Bax, Bid, Bak, Bad 

Bcl-2, Bcl-XL 
11)

.

Calu6 ECM

caspase-3

. EST

caspase-3

. p53, p21 Bcl-2 

. , MCF-7

ECM p53 p21

caspase 

-3, Bcl-2 . (Fig. 4)

고 찰

 

Cell Lines Control HAD
a

ECM
b

Cordycepin EST
c

Colchicin

Calu6

MCF-7

a
HAD : Hang-Am-Dan

b
ECM : Extracts of Codyceps Militaris

c
EST : Extracts of Santsigu Tuber

Fig. 3.
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. 

. 

9

(HAD) 

, 

. 

, 

MTT BrdU assay

TUNEL 

assay western blot . 

, Calu6 MCF-7 

MTT assay

. 

1mg/ml 

. Calu6 MCF-7

10mg/ml 38%, 

34% . 

0.1mg/ml

47%, 51%

. 

. 

, 

12)
. 

13)
, 

15.2%
14)

. 

125uM Calu6 MCF-7

12% 38%

0 0.025 0.05 0.1 0.2 50 100 200 400

ECM(mg/ml) Cordycepin (uM)

0 0.125 0.25 0.5 1.0 62 125 250 500

EST (mg/ml) Colchicin (uM)

Caspase-3

Caspase-3

Tubulin

p53

p21

Tubu

lin

0 0.025 0.05 0.1 0.2 50 100 200 400

ECM(mg/ml) Cordycepin (uM)

0 0.125 0.25 0.5 1.0 62 125 250 500

ECM(mg/ml) Cordycepin (uM)

(a) (b)

Fig. 4.
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. ( ) ( )

6.8% 8.4%

14)
 

.

DNA

. DNA

BrdU assay 200uM

(Calu6: 41%, MCF-7: 66%) 

0.1mg/ml

Calu6 MCF-7 51%, 79%

. 

DNA

3

RNA 

. BrdU assay 

DNA 

. 

MTT assay 

Calu6 0.1mg/ml 42%

, MCF-7 1mg/ml 45% 

500uM

Calu6 MCF-7 30%, 16%

Calu6

. 

15)
. , 

(microtubulin)

16)
. ZD6126 

17)
. BrdU assay 

2mg/ml , 

25uM

(Calu6: 72%, MCF-7: 50%). 

 Santsigu Tuber 

. 

MTT assay BrdU assay 

. 

, 

Calu6

. 

, 

.

HAD 

(apoptosis) MTT 

assay 

TUNEL assay 

western blot . TUNEL assay 

, Calu6 

. , 

Calu6 DNA fragmentation

apoptotic body

MTT assay 

. Western blot Calu6

, 

caspase-3

p53, p21 Bcl-2 
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. 

caspase-3 

. MCF-7 Calu6

p53 p21

. 

. 

. 

, 

. , 

. 

결 론

 

9 (HAD)

, 

. 

. 

. 
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