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| ABSTRACT |

Effects of Trogopterorum Faeces on the Apoptostic Cell Death in Breast
Cancer Cells

Yu-Rim Song, Ji-Eun Kim, Seung-Jeong Yang
Kyung-Mi Park, Su-Jung Jung, Seong-Hee Cho
Dept. of Korean Gynecology and Obstetrics, College of Korean Medicine,
Dong-Shin University

Objectives: This study was designed to investigate the effects of Trogopterorum
Faeces on the apoptostic cell death in breast cancer cells.

Methods: In the experiment, the effects of Trogopterorum Faeces on proliferation
rates and type of cell death were investigated using MCF-7 cells in vitro. The effects
on expression levels of caspase 3 and caspase 9 were also investigated.

Results: The effects on expression levels of caspase 3 and caspase 9 were also
investigated. In the present results, treatment with Trogopterorum Faeces decreased
proliferation rates in a dose dependent manner. IDsy (50 % inhibitory dosage) was
177.2 pug/ml. In addition, treatment with Trogopterorum Faeces increased percentage
of apoptotic cells. Finally the expression level of caspase 3 and caspase 9 were
elevated by treatment with Trogopterorum Faeces respectively.

Conclusions: This study suggests that Trogopterorum Faeces can trigger caspase
dependent apoptosis in MCF-7 cells.
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3) Aok 2 717

A vl k& $13F Roswell Park Mamorial
Institute(RPMI) 1640 wi =]} fetal bovine
serum(FBS)= Hyclone(UT, USA)el A,
penicillin/streptomycin mix+ Invitrogen
(NY. USA)ellA Fi38ke] ARg3tsiet
HNE FAE FAHS A% Cell Count
Kit-8(CCK-8) kitE Dojindo(Kumamoto,
Japan) oA Fi8ted A28} 2™, Annexin
V/PI double staining kit™= BD pharmingen
(CA. USA)ellA F3te] AF&-stalet
Caspase 3, caspase 9, beta-actin®] 1z}
314 Cell Signaling Technology(MA,
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Highly water-soluble tetrazolium salt.
WST -8 2-(2-methoxy-4-nitrophenyl)-3-
(4-nitrophenyl)-5-(2.4-disulfophenyl)
-2H-tetrazolium, monosodium salt(CCK-8
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Fig. 1. Effects of TF on proliferation rates
of MCF-7 cells.
Proliferation rates were measured using CCK-8
kit. Cells were treated with indicated concentrations
of TF for 24 hr. Values were represented as
mean=S.D. of 3 independent experiments. *P<0.05,
**PL0.01, ***P<0.001 vs. non treated normal.
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2. A= FA] Yoo m R FF
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Hak Wils 3EAS 5 932 (Fig. 2A),

Tt S el wEr Az A =0t 3

28E 4 £ Udger, o= AE 4
EolA vrebd wke} FARSE AgE B4
2 (Fig. 2). 3], 200 ug/ml¥] 2= &
AN MEZ FIEA $S5EE Aol
FA=E o, A=l apoptosise] el

T 3237 oA ok (Fig. 2D).

C D

Fig. 2. Effects of TF on density and
morphologic changes in MCF-7 cells.
Cells were treated with various concentrations

of TF for 24 hr, then density and morphologic
changes were observed using photo-microscope
(A) normal. (B) 50 pg/ml treated group.
(C) 100 pg/ml treated group, (D) 200 pg/ml
treated group x200.

3. AE AE 9 FFo vXE %

TF7} fraddAl el frdsts A2 9
FHE TE37] $3ked. Annexin V/PI
double staind AlYa A3} o}FAR = A
23R > AT HEEe A
27} Q3ell &3 A2 (96.6%). TF
FE7F S7Hel wel Q3o &3kE AlE
(live celD)+= 7A43lx, Q2(late apoptosis)
¢} Q4(early apoptosis)dl &3t= A E7}
7V 7Asks 2 (Fig. 3).

o5 ME APHe] FREE FREH
RE A AE H*]—(necrosm)(ﬂ]
A Z AP Q) & Akol & Kool
37, early apoptosis, late apoptosis
¥ dEden Zrlee A%e
o} (Table 1).

41 %2 r«'

ke o 52

2

Pl

Annexin V

Fig. 3. Effects of TF on type of cell
death in MCF-7 cells.

The effects of TF on type of cell death were
observed using Annexin V/PI double stain
method. Cells were treated with 0 pg/ml
(a), 50 ng/ml (b), 100 pg/ml (c¢) and 200 pg/ml
(d) of TF for 24 hr.
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Table 1. Effect of TF on the Distribution
of Cell Death Type

TF treatment

Group (ng/ml)

0 50 100 200

Live 96.6 90.9 89.3 76.9

Barly g 65 75 199
apoptosis
. Late

Apoptosis apoptosis 1.7 18 21 2.3
Total

. 26 83 9.6 222
apoptosis

Necrosis 08 08 1.1 0.9
Total cell death 3.4 9.1 10.7 23.1

All values were represented as percentage
of all number of cells (%).
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Fig. 4. Effects of TF on expression level
of caspase 3 in MCF-7 cells.

The expression level of caspase 3 was evaluated
using western blot method. Cells were treated
with indicated concentrations of TF for 24 hr.
Relative ratio was represented as expression
level of caspase 3/beta-actin ratio.

5. Caspase 9 T &) mx]&= g3
frakst Al zel A 22 A,

A& FZ3bo] caspase 99 W uwlH
= Oz‘%]:_% _q.\?_ 7:1_,,]. =T _/]é;do

caspase 9] W& o] Z7lgto] FIEAFH<Q]
o} (Fig. 5).
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Fig. 5. Effects of TF on expression level
of caspase 9 in MCF-7 cells.

The expression level of caspase 9 was evaluated
using western blot method. Cells were treated
with indicated concentrations of TF for 24 hr.
Relative ratio was represented as expression
level of caspase 9/beta-actin ratio.
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A A dTE F 4 Aok AbsA
= AlAFSEAL gl

WAP = sl 2=l E37)
Wiel FAEe -, X8l ik

2
FolgE AE S+ =
2 AFolAM AEAES] fabsdel w3t 3t
FEIH}E dotr | 9t AA 2
o 21 MCF-7 Ml ®d TFE A=
staL, Ml ZFA &3 $4] el mAE
<, Annexin V/PI double
dlo] o™ typed] AM=E
At o] dofuti=A] Ab# Bk, Caspase
3¢} Caspase 99| wald] w]X|&= <8k
23 o
B A7 AHfedA TFE Fo 5
100 pg/ml o] el A F-2l3k 52 A
ZA& A4 234 B9 o, 50% growth
inhibition #(IDsy) = 177.2 ng/mle] Aot
(Fig. 1). o]+ TF7} 200 ug/ml |3} 5
ZolA 50% °liel ME FAE A
e LI AR A, o F

S

54 <l apoptosis®] FEHE
71 1= "o (Fig. 2).

4718 o2 TEF7F o7& HlEAPE S
7} of™ A1A] A R 7] $]5ke] Annexin

V/PI double staing A13)3Fde}. Annexin V
F AN G-4HE 4F2] 3% probe
2 Alx ZHe| £x3l+= phosphatidylserine
(PS)} phosphatidylethanolamine(PE) ¢
ZA3gtsl, PSY PELX apoptosises £
g " kA M E AP A L E
o gulg oz PIE DNA @Al
AbEEE, NE AEE A, cell cycle
analysis®] Al AS-=H™, A 29
necrosis =+ apoptosis® do7]1 &=
A E] TR AERT,

B A7 Aol TFE 5= o&H
© 2 Annexin V positive(Q2, Q4)H EE
Z7FA 7 21}, PI only positive(Ql) <34
of &3l MES Fof 53 J¥FE H
A A kskek(Fig. 3). °l=lst A3 TF7}
M Zell do7) = M EAPE ] apoptosis
9= AlAFskH. PI¢} Annexin V double
negativeql Q3 392 Abols)l= AHAMM =,
PI only positivedl Q1 °3¥el &3}+= Al
¥ necrosis, PI¢ Annexin V double
positive ¢399¢l Q2% late apoptosis,
Annexin V only positive °3<<l Q4+
early apoptosisglE 7FA  sloll z+7he)
g sFst= AEe] vEE F ¢
AR EHA AR A3 AN EE A
ol Al 96.6% A" A el 200 pg/ml Fd
oM 76.9% = FHAEA I, Q2 Q4E
g3t total apoptosist 2.6%°1A 22.2%
2 Z713kd e olel uke necrosisE AAY
 0.8%. 200 ng/ml 0.9%=% Z =}e]7}
R =H(Table 1).

Caspasex cysteine-aspartic proteases
=+ cysteine-dependent aspartate-directed
proteases2t 2= 3}, cysteine proteases
family®] 9% =2 apoptosis, necrosis %

Z s Fold W9 223 9UE U9
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TEiEI SEANMIZOl AU DIXl= gat

3= shil o)t} B3] cagpasel apoptosis
Bl o2}l programmed cell death 4] 2]
A FAFozH A x| F7E A
A = a1, vrobrkAl A L] A f-A] el
AXH oz HedstA o} whef o] st
caspase°| A7} A A apoptosis7F A
Moz o|FoA A ok H$ ArpH
A5k, FA g g o] 3HEo] Frhih.
Caspase family:= I 7]%e ulghA
initiator(apical) caspase} effector(executioner)
caspase® Y= 4=
8, caspase 9, caspase 10 5= initiator

r_{

g) o™, caspase 2, caspase

caspase®] 43}, caspase 3, caspase 6,

caspase 7 5= effector caspaseell <3t

363D,

ApoptosisS §3l= A2 FA| extrinsic
Z} intrinsic pathway® o] & 4 9=
], extrinsic pathway+ Al Z Zdel| $]%]
3l= TNF-a receptor. Fas®} %2 death
receptor®} LA 3 FHo] glom, o3t
death receptorell ligand7} 2§ = A
apoptosis7h A1 2= 5 Effector caspase
2] d3<l Caspase 3% initiator caspase
o] 9%2l caspase 8°]1} caspase 9ol <]
A BAE F 5 g,

B A7 24 AFHRY, TFY A
2] & caspase 97 caspase 39 )&
rroEH oz Z7AAH(Fig 4. 5). ©
g3t A= TF7F €27]% apoptosis7}
TFNR, Fas¢} #Z-> death receptorE =}
=3 o 2 X caspase 9= A AT,
A3}t FFH 2 caspase 35 A3}
AlA Faket Ml E£Z apoptosisell o] 27
st Ao 2 Ao okl Caspase 3%
intrinsic pathwayell 43} cytochrome ¢
of M= BA3EE= 5 extrinsic}
intrinsic & 7FA A=Z2E 53t A3}

Ll

ofr

2 3 7] R &
£ o A3 7Ads
2 AgzrEc)

o]4& Aested BH, TFE U7
A s AE el HE el
A 31+ death receptorél TNF-a receptor,
Fas 53 A7} 3= caspase 95 T4
3}A] )32, o]} caspase 35 A 3HA]
Z v}, Effector caspase?l caspase 37} &
Aoz Fx oEHoE Ax F

Al o] ZFA3%9 3, annexin V FAQl

i :{o

NEZE Z7HA A, o8 st A= TF7}
A7ke] Fukgtell dAtAEA AHLE 7}
540l oSS AJAFSHE

N. 2 &

HENG FZ2Eo] Q7 i kst Al
Eo| Aol wA= e RAT A
gg3 e AES dgio
1. Az 3 s AlExF9d MCF-7

AEe] FAEE FEEH R 74

AlAew, 1D5S 177.2 ng/mle] gl
2. kst Mz 4] UEE AR

ow, I A AE FAFo v

d
3. =xo]E&H o2 Annexin V 9FAIQl apoptotic
cell®] =AM $7HA171E e Bl
4, 32 EH o =7 effector caspaseol <
3= Caspase 39 ¢3S Z7IAZ 0
5. ¥ E8|=2 © F initiator caspase°l| <
3= Caspase 99 W3S Z7MA 7+

ol e A=z R¥Y LB/ FU
M E A caspase & &3 <l apoptosm%
dos & & 9dden, 35 fubd
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