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Inhibitory Effects of Citaowan on Metastatic Cancer Growth and
Agiogenesis in an Orthotopic Model of Breast Cancer

Bum Sang Shim*, Eugene Myung, Hee Kang

Department of Pathology, College of Oriental Medicine, Kyunghee University

To investigate the inhibitory effects of Citaowan (CTW) on the growth and angiogenesis of breast cancer in vivo.
Orthotopic- breast cancer model was established by injection of MDA-MB-231 cells into mammary fat pad of nude mice.
Seven weeks after injection, CTW was orally administered at dose of 50, 100 mg/mouse every day for 40 days. Body
weight, tumor volume, tumor apoptosis, microvessel density and tumor proliferation were evaluated, after the mice
were sacrificed. The body weight and tumor volume were not significantly changed in CTW group compared with the
control group. Tumor apoptosis, proliferation and microvessel density were significantly reduced in CTW group (100 mg
/mouse) compared with the control group. These data indicate that CTW has anti-angiogenic and proapoptotic effects

on breast cancer.
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A8l AKRBIEE. 015 ¥l 6952 3,000m¢ round flaskoll &7
4 2,000nee} 84 B2 T2 YZ71E RAlAL 24K 3¢t 7}
gl st NS rotary vacumn evaporator (EYELA,
Japan)ollAl 29t =53} F 1000m¢ round flask o &4 freezing
dryer (Eyela, Japan)E 24A17} &9 52 7AESIM, g9 ELs
Polddo] A3t Adel W B olele Zri

Table 1. Composition of Citaowan

Chinese Name Latin Name Amount
k4 Cremasirae Appendiculatae Tuber 250
w1 Persicae Semen 259
BRI Coicis Semen 10g
&% Hippocampus 39
=5 Trionycls Carapax 39
E Zedoariae Rhizoma 39

Total amount 699

2. MES

MDA-MB-231 QI7F Rt AZ(CSH=AMZEFSY, SH)E
10% FBS-DMEM, 5% CO,, 37ColAl sHABIFCE AZE7} 80%
confluent SNAH 025% Trypsin-0.02% EDTAZE A3 & 10%
FBS-DMEMO.Z trypsin® £8}4]7] 1 PBSE 33 Al&lgt & 7
tiul &Falact.
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4. F9}e9] Orthotopic model

MDA-MB-231 A ZZ trypan blue 3412 E3) 90% 0]a}9]
viabilityE &1018F & EZof] FASE] Y8k 3x10°cells/mlE
PBSol  HERIZCE miFslol MEZEE /5% HIE  oRig
mammary fat padoil 30-gauge HHe2 o|&8ld FABIPLE F
Al 7ol 1514 IRIQtO] 718 vernier caliperg 0]&3}0d
gH51L, AsE SESKA
TD)2 Pulaski®] #hi™oll &5l 7#4F6180). B TD 8.5:0.5
mmol] &t AJEolA] ol mixRoigto] WS Connolly
9 BIE AESN FAE 7F ZHI AlFoIM AEE ok
2 TZEFOSIIE 4E & %
IZAH. BB SES 2A PRI BH20.05M phosphate
buffered saline (PBS, pH 7422 A1AS E5] FAS wid 5,
4C 01 M phosphate buffero] =91 4% paraformaldehyde
(PFA, pH 74)2 3% 1E0 7 SYRA 3 7|22 S HESH

. 50 A (tumor diameter;

fctk &S RAS PFA0] BV 29 ¢ g g §, 30%
sucrose SHOT ELEl]  freezing microtom (Shandon,
England)& ALZ35l0d 40mFAZ EH 5KA
5. Microvessel density®} &8

H# g PBSol| A& 5}iblocking solution (5% normal rabbit
serum in PBS)EZ 3087} blockingdlairh. EEE 1:100 HIEE
8413t goat anti CD31 (PECAM1-M20; Santa Cruz, USA) &
9 L2014 90E7F 2HEA1ZIC) Blocking solution©. Z 1082
7 A8 % PBSE AIFSIFCE. 241 8kA)(Vectastain anti-goat kit,
Vetor  labs)®  uwlEA)7] &= PBSE - MFFL
3,3-diaminobenzidine (DAB)Z WHHGICE 5 2& Bol Allgh
5 ARG OF hematoxyling AME38LL, GEFE B4 &
AL O E FEALL DPXE SYoldrt 4219 AHS 200 =Y
& (x20 tiE, x10 HeHE 53t& HHIIL BH+ETHRE &
AlBEA

6. Tumor apoptosis &4
BAH ZRA 40 m)Q apoptotic cellsi= in situ cell death
detection kit (Boehringer Mannheim, UK)& ©|£35}0] @519
T}. DABZ gMB3lE  hematoxylin®E i ZYMFIITH
Apoptotic cellss= HAY backgroudofA] 2O T AN 3
AR M ZE ¢AH FEECE Apoptosis@) £ 2 400 Hi €04 5
2 HEsl g MEY 2 FHINICH

7. Tumor proliferation &4

M ESAIE proliferating cell nuclear antigen (PCNA) B
HBOoE EFaI9TE HES TBSl MASIAL 1:800 H]EE TBS
ofl 5]413} mouse monoclonal anti PCNA antibody (Santa Cruz,
USA) &3 A20lA] 4057} BIEAIFCE HE TBSE ME
% biotinylated goat anti mouse/rabbit immunoglobulin 3} ¥}
S Al7] & DABE 2HB5193 ) Hematoxylin® 2 th 2 {40511,
USE BPAIZ] B JUAOCE RFHSIL DPXE BUSINCE Al
XS4 vlE28EY 400 wiSolA 3322 =F3le PCNA

positive, negative A9 =& ZFHFsl T5I3Ct
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Fig. 1. Effect of CTW on body weight of mice injected with
MDA-MB-231 cells.
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Fig. 2. Effect of CTW on tumor volume of mice injected with
MDA-MB-231 cells.
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Control GTW (50mg/mouse) CTw (100mg/mouse)

Fig. 3. Tumor apoptosis in orthotopic MDA-MB-231 breast cancer
tumors. Microsections were stained with H&E and immunostained by in situ
TUNEL method. X200 magnifications.
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Control CTW (50mg/mouse)

CTW {100mg/mouse)

Fig. 4. Microvessel density in orthotopicMDA-MB-231 breast cancer
tumors. Microsections were immunostained by PECAM. Brown color stained cells
indicate endothelial cells. X400 magnification.

BALB/c-nu m}2Aol AIMDA-MB-231 0]1A1 & 75 ZAi$h A]
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e
5 AHEE AHZASII in situ TUNEL 2RO T QA EQ)
apoptosisE TEBINCE 4E AW A CTW 50 mg/mouse
TolAl= DET K] 2EOLICTW 100 mg/mouse -oi]
Al=apoptotic cello] HHEE RJTE

apoptosis7} ¥

CTW (100mg/mouse)
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Fig. 5. Tumor porliferation in orthotopic MDA-MB-231 breast cancer
tumors. Microsections were immunostained by PCNA. Brown color stained cells
indcate proliferating cells.X400 magnification.
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