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Antitumor Effect of Hang-Am-Dan (HAD) and its Ingredients on Calu6
and MCF-7 Human Cancer Cell Lines

Dong-Eun Lee', So-Young Lee', Jung-Sun Kim’, Chong-Kwan Cho’,
Hwa-Seung Yoo’, Sun-Ju Choi'

1Radioisotope Research Division, Korea Atomic Energy Research Institute,
East—West Cancer, Dunsan Oriental Hospital, Daejeon University

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 pS3 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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Table 1. Prescription of Hang-Am-Dan(HAD)
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Botanical name of herb

Relative amount (mg)

main chemical

Coicis Semen 129.5 coixenolide
Pseudoginseng Radix 43.0 Ginsenoside Rbl, Rgl, 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
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Fig. 1. Cytotoxic effect of PBS extract of HAD and other composition on the growth of Calué and MCF-7 cells. Cells were
seeded as described in material and methods, and treated with various concentrations of PBS extract. After 48hrs
incubation, MTT assay was performed. Data represent the mean of three independent experiments. (n=3) (a)
Hang-Am-Dan (HAD), (b) Extracts of Codyceps Militaris (ECM), (c) cordycepin, (d) Extracts of Santsigu Tuber
(EST), (e) colchicin, respectively.
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Fig. 2. Anti—proliferative effect of PBS extract of HAD and other composition on the growth of Calué and MCF-7 cells.
Cells were seeded as described in material and methods, and treated with various concentrations of PBS extract.
After 48hrs incubation, BrdU assay was performed. Data represent the mean of three independent experiments.
(n=3) (a) Hang-Am-Dan (HAD), (b) Extracts of Codyceps Militaris (ECM), (c) cordycepin, (d) Extracts of Santsigu
Tuber (EST), (e) colchicin, respectively.
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Cell Lines Control Colchicin
a .
h .

"HAD : Hang-Am-Dan
°ECM : Extracts of Codyceps Militaris
°EST : Extracts of Santsigu Tuber

Fig. 3. TUNEL assay. Calu6 and MCF-7 cells were treated with appropriate concentration of PBS extract for 48 hrs.
Following treatment, cells were fixed, permeabilized and labeled with TUNEL reaction mixture to observe the extent
of DNA damage as described in the materials and methods. The level of staining indicates the degree of DNA
damage induced by treatment, where more positively stained cells are in the final stages of apoptosis. Magnification:
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Fig. 4. Effects of PBS extract of composition on the expression of apoptosis related-proteins, p53, p21, Caspase-3. (a)
Effects of ECM (Extracts of Codyceps Militaris), cordycepin, EST (Extracts of Santsigu Tuber) and colchicin
treatment on the protein levels of caspase-3 in Calu (b) Effects of ECM and cordycepin treatment on the protein

levels of p53 and p21 in MCF-7.
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Aete AT S JAlete AR 2 71
olaishar . Htol= F3)4le] f=A1Q] ZD6126
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= o] &3 AL H 124 AuAle] el B
H3 JoH”. BrdU assay 27 2l 2HEL
dmgiml oA AZ 24 oA EAE BGAT,
3219 AL 25uMY] R A EE =& =4 9
AE AT} (Calub: 72%, MCF-7: 50%). &¢kcto]
E3E AR}l Santsigu Tuber o] A EZA B 2
Holl A ARS-3E 2l FEES 23E 3419
TS G & 5 glolA AEg Hpt otk
MTT assay®} BrdU assay A4S th Hlal 3PS
W F3)2 w5 A AE 28 JAF o
Ao adhs g9lo] Hlou A APEY] A=
o £& 59 F34Y A7t 2asinh ol
Wl ARl FEEY] AE W TR A=
Calu67} ] 9ZsHA AXE A}Ho] o]Fo]AL 3]
Ao AE F4 A ol & &L
A2t Bash WAn FEEe) FAA I % of
et ® ge asv) 938 0L a4 B 5 3
Atk ofell we} Ans Pl AL FEZ AT
£ 783l lojA, WA Akxpare] 7] A& o

Rasa Aes Fa 4R TN §F 2
FE 2 20 0@ 277 aEolor Bk

E

L T8 FEEY AR Qg AE AFEo]
A A (apoptosis)ol] &g AUYL ol 12} MTT
assay ATE B3 B AT AE 2L 24 oA
Z 3l ¥ 778 x sk TUNEL assay 2
western blot #4318 4=8)3}$ t}. TUNEL assay 2
o dagal Melol Aol Al s
#7].6}__ g]-o] o]. A4 x_l 02 Calu6 ZUA
el 4 ehge). 53, Aaa
9] 79 Calu69 A &8 DNA fragmentation®] L}E}
L} apoptotic bodye] MAo] Zr}3S 3l
MTT assay #4420319) vl 31 o] 2412 558
ol 23814 oo F7 o EA] o7& A% &
% 91t} Western blot #419] A3} Calu6e] 2% &
32 FEE, oA 283 23419 A
w2 caspase-39] Wdo] thh FUHES Q1 & &
AT 1 9] ps3, p21 LT Bel-2 A Wl

gel _.L%



#2974 g9tk $Esx 2 =dHRg 9
caspase-3 ] 5712 i & W) FFeAE F
2o e 2R 719F Aoz BE B
SIT}. MCF-72] Z$-0& Calu6s] Az} o) 55
s% #%83% =rlMRe A2 A psielt p219
B 3717k BAH o) BFek: FEBolu
2o Aol GAZe] FRo W) T A A
Aol o) P e A BT & 4 Atk
g9 thye 2H AREL Fi YYve
aBQke) QAH AnEs AR A 39
e YYD 55 Fa TR 3 BFekk
S Aol 1 AR 948 Ao ek

N

MBI RS ko) Holig Bxoz )
W 0714 Aok R B2 Gt (HAD)H
o T4 AR F 53929 AT, 281 ol
o g9 7 24 ZoAED 2o 3 &
38 Folusiy. 2229 P9 45 2AS A
2ol g A AE B 24 oa &3 A A
29} Bzl HEsle] Z7ksIon ool S5l w
2 gazke] Aozt AAT. EF AE AE B
S BulAse E Aols A @ A% %o &
Fol w2l Geraste) 7o) g2 JEe 8
g 5 A9

£9] Calu6 9} MCF-7 ARt Al 2ol ok FPE}  (693)
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