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Dohaekseungkitang extract induced apoptosis

in Human Cervical carcinoma HeLa cells
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Purpose : To address the ability of Dohaekseungkitang (DST: a commonly used he
b formulation in Korea, Japan and China to have anti~cancer effect on cervical
carcinoma), we investigated the effects of DST on programmed cell death (apoptosi
s) in HeLa human cervical carcinoma cells.

Methods : We cultured HeLa cell which is human metrocarcinoma cell in D-MEM
included 10% fetal bovine serum(Hyclone Laboratories) below 37C, 5% COZ2. Then
we observed apoptosis of log phage cell which is changed cultivation liquid 24 Hou
rs periodically.

Results : After the treatment of DST for 48 hours, apoptosis occurred in a dose-
dependent manner. In this study, we have shown that DST induces calpain and the
associated caspase-8 and -9 activations. Apoptosis was prevented by pre-incubatio
n of the cells with the calcium cHeLator-BAPTA-AM, calcium channel blocker-Nif
edipine or Ryonidine agonist-Ryonidine peptide, implicating calcium in the apoptotic
process. Ubiquitous calpains (mu- and m-calpain) have been repeatedly implicated i
n apoptosis, especially in calcium-related apoptosis. However this study showed tha
t either calpain inhibitor-calpastatin or caspase-3 inhibitor—-DEVD~ did not blocked
the herb formulation-induced apoptosis in HeLa human cervical carcinoma cells. D
ST initiates a cell death pathway that is partially dependent of caspases. DST-indu
ced apoptosis requires caspase-independent mechanism.

Conclusion : We conclude that DST-induced calpain activation triggers the intrinsi
¢ apoptotic pathway in which caspase-independent mechanism is also involved.
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Table 1. Components of Dohaekseungkitang(DST)
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L PERSICAE SEMEN 4
AE RHEI RHIZOMA 12

CINNAMOMI
e RAMULUS 8
T NATRII SULFAS 8
H#%  GLYCYRRHIZAE RADIX 4
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Fig.1. DST induces death in HelLa cells.
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(A). Cells were treated with various concentrations of

DST (0, 1, 2 and 5mg/mf) and then incubated for 48 hrs. The apoptotic cells were trypsinized and the cells
were fixed with 3.7% para—formaldehyde and then were washed with PBS. The cells were stained with 1xg/
mé Hoechst 33258 dye for 10 mins. The morphologically changed cells were considered as apoptotic cells
using a fluorescence microscope. (B) Cells were treated with DST (2mg/mé) for various incubation periods (0,
12, 24, 36 and 48 hrs). The cell death was assesses as described as A. Data were the mean t SE. of
three experiments. *Significantly different from control, P < 0.05. DST: Dohaekseungkitang

80



The Journal of Oriental Obstetrics & Gynecology Vol.19 No.2 May 2006

2. P ERIBESZE A% Hela cell?)
apoptosisol] A} calcium¢] &I

2mg/meo] BERZAERSE A A A, Hela
celle] HEMIE MM 2104

4 uM9] BAPTA-AM, Nifedipine-
Calcium channel blocker, ryonidine-
ryonidine agonist XX A], HEMUA
RiEse YRE ¢ F AT (Fig

2A). Smg/mE MWIES PMZARE AX

A, LY REZRE JUEJAT
8 #FEE  9dsled  Crystal violet
staining Al F ol B o M

a7t ~A=o] AR S A= M
2 B2 mEY MEHE R4ow,

AR e #Milks S48 2ZE5s
HeFm gleh. o]e] H]Ete] BAPTA-

Anoptotic cells %

Control

DST-BAPTA-AM

DST

DST-Nifedipins

AM, Nifedipine, Ryonidineg x| 4],
HREEAE RED FdE A3 Q)
o

OlZM BIEARIBESE U3 Hela cell
o] apoptosis= MEUl Zge FEIL
W oy 93
calciumE 28 Faold A9HH 97
ER¢i| 4 2] e EH AExA
ot 9] Z7tE calcium”®Moz Q&
o Hela cell& £Y F+ USS & +
Atk £ AP A st Mk RS
© 2 Fura-2 AM-E o] &3l calciume]
3L & 4 0T MEAREY &
o] Fura-29] JRE F5¢ A= U+

g3 Ao

calcium o]

calciumo]

CET+RsR

81



HEAERSO0 FERMBEMMB(Hela cell)@ apoptosistll 0lXls= FE

Fig. 2. Calkcium is a major key in DST-induced apoptosis in HelLa cells. DST (2mg/mt) was
treated in Hela cells with 4uM BAPTA-AM, 100uM Nifedipine or 10uM Ryonidine for 48 hrs. The apoptosis
was assessed as described in Materials and Methods (A). Data were the mean = S.E. of three experiments.
«Significantly different from control, P < 0.05. DST:. Dohaekseungkitang. #Significantly different from
DST-treated, P < 0.05. DST: Dohaekseungkitang, RyR: Ryonidine. In parallel, the cells were stained with
crystal violet dye for 10 mins. The crystal violet-stained cells were showed in panel B (B). RyR: Ryonidine
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Fig. 3. DST induces calpain and caspase activation in HelLa cells. Various concentrations of
DST (O, 1, 2, 5 or 10mg/mé) were treated in Hela cells and then incubated for 48 hrs. Caspase-3, calpain,
caspase-8 and caspase-9 were measured as described in Materials and Methods. DST: Dohaekseungkitang
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Fig. 4. Cacium is a key factor in DST-induced caspase-3 and calpain activations in

Hela cells. DST (2mg/mf) was treated in Hela cells with or without 4uM BAPTA-AM, 10uM Nifedipine or
100uM Ryonidine. And then the cells were incubated for 48 hrs. Caspase~3 (A), calpain activity (B) were
measured as described in Materials and Methods. *Significantly different from DST-treated P < 0.05. DST:

Dohaekseungkitang.
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Fig. 5 Both caspase and calpain are
related in DST-induced apoptosis in
Hela cells. DST (5mg/mf) was treated in Hela
cells with 100uM Z-VAD peptide or 100uM,
calpastatin for 48 hrs, followed by measurement of
apoptotic  cells.  *Significantly  different  from
DST-reated, P < 0.05. DST: Dohaekseungkitang
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family=  pro-formeg  WERZ
apoptosis ¢ cleavage7} doju} iEH:

Nifedipine-Calcium
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ket dex fom?, B R
HETEHL e A8 BRARANE
HEITEE i ol A
caspase-3, 6, 8 ¥ 97} F3 caspase £
B #®EHT Q. Caspaserts
o] initiator caspase® caspase-8 I}
Bk, ole  HEmM
caspase® S E A 31
caspase-92 mitochondriaE 7Af3t=
apoptosis £k B3l™, caspase-82
Afete  mBel  mow
TNF-a, fas® <13} apoptosise] F2.3
#Ee e Aoz F9A A"

2 A7 HEARE REEZ A
apoptosisoll =  calpain, caspase-8,
caspase-9 ©| HE KFMHQ EHE B
e Rgov(Fig 3B, 3C, 3D), Mz
o HHHQ BBHS R 371
Ml ZExdEF  (BAPAT-AM,
nifedipine-calcium blocker,
Ryonidine agonist) FZEA] caspase-3,
% calpain®] {EHES] BME HHISA
O (Fig. 4). ol BZARBESLE AT
apoptosis®] ##Ho) A calciume] 9.3k
@ae B3 dee FuR.

R RBCE U3 caspase 2
calpain®] #E|-& golr 7] 23| calpain
#HEI(DEVD), caspase PO
(calpastatin})& JEiEs] £ A3 2% X
3 MHHER (Fig 5)8 HAFRL
o, ol HEALKRBSY Hela cell
apoptosise]] gl o] A
protease, calpain protease®}= HWEZE
e wwdel A4 UL THEHS
gD gom, o A% WY 5
77t 9ed Aoz mpEch

LES EBmERZ B o PEKES

apoptosis7}t

caspase-97}
upstream ]

receptorE

channel

caspase cystein

< FEEIMEMBEQ Hela 9]
apoptosisE FiEIFom, 1 #HEANA
caspase-3, 8, 99 {EMAML, calpain
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wiR EAE & Joz BeEr.

V. & &
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Hela cell®] 5§ FE3= Kl
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nifedipine-calcium channel blocker,
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caspase-8, 9 @ calpain®] jEo]
sk A

4. BEARKE  (Qng/ml)E A3
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nifedipine-calcium channel blocker,
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caspase-3 ¥ calpain®] FE¥Eo] Mk
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