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Effects on Inhibition of Angiogenesis in MCF-7 Cells by the Agueous
Root Extract of Ailanthus Altissima
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The cellular response to hypoxia is controlled to a large degree by the transcription factor Hypoxia-inducible
factor-1(HIF-1). HIF-1 is a transcription factor that is activatetl by hypoxia and plays a critical role in the development
of the cancer phenotype. HIF-1 regulates transcription of a number of genes crucial for tumor survival under hypoxic
conditions, including vascular endothelial growth factor(VEGF), erythropoietin(Epo) and several glycolytic enzymes.
Tumors in which hypoxia can not induce HIF-1 transcriptional activity remain small and fail to metastasize. In this
study, we examined whether aqueous root extract of Ailanthus altissima (REA) downregulate HIF-1, VEGF and p53,
and raise the possibility that depletion of these proteins and the antiproliferative activities of REA have any effects on
inhibition of angiogenesis in MCF-7 cells. Pharmacologic tarpeting of specific signal transduction pathways related to
oncogenic transformation is a promising approach in cancer treatment. Therefore, REA could be a candidate drug for

further clinical development.
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AR YEA Urt o] Rita dejol #HoldhE FARIAIEE
Activator protein-1(AP-1), Nuclear factor kappa B(NF-xB),
Hypoxia-inducible factor(HIF-1)0] A Jon, HIF-12
glycolytic enzymes, vascular endothelial growth factor(VEGF),
erythropoietin(Epo} 59 FRALE &olsh= 718 ¢ % ¢
xo1ch?,

AW I (IBREE)NE AELUEFE I Simaroubaceae)ol] <61+
S Q49 vduERl NEUF(ES J7HRLER, Ailanthus
altissima) B ££9] ZAAE9 FIE AT 431 B 2]
olch A= A (K8), X (BIE), TE(RER), SOHER),
ST SNEARE)S olH(ER)E 7L JeH feuet A
R ol BEFHL Qo Adol] AMEE HIuulo)s merosin,
tannin, phlobaphene, ailanthone, amarolide, acetylamarolide,

quassin, nigakihemiaceyal B(neoquassin) 5% 4 &0] 75| o]
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0]9} Sl ATl (aqueous root extract of Ailanthus
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1. AE

AT (BARAY, aqueous root extract of Ailanthus
altissima (REA))= A-ENLIFIKSimarubaceae)ol] &3 W pE=
¢ TIBUR(ES ZIEUE) W E4 ZEAEY Ba(R) L
i@ Hal(RE)E RSN dBEEET 5 1 7
=2 =0] AIE3IHT). Western blot E4dof A12F =
anti-HIF-1a, anti-p21"*"/“?'= BD Transduction Laboratories
(San Jose, USA)oll4] p532
(Boston, USA)oA] anti-VEGF&=
Inc.(Califonia, USA)o|A] 2+ ¢4
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Oncogene Research Products
Santa Cruz Biotechnology,
15k AHEsiel

2. M EBHQE

FHUAEZZFQO] MCF-7M £ Dulbecco’s Modified Eagle
Medium (GIBCO/BRL, Grand Island, USA)oll 10% fetal bovine
(GIBCO/BRL, Grand Island, USA)x} 20mL/L<]
antibiotic-antimycotic (GIBCO/BRL, Grand Island, Uspa) g o
7¥8kd 3x10° cells/mL M EQ] WE 2 SX|GMHA] 37°C, 5% CO,
o A Eafek71clA] slBIET

serum

JHNE WES =X

96-well plateoi] 2x10* cells/well M| ZEQ] WEE 100pLA
F3lal 37 C, 5 % CO A ZEHE7 1014 12 AI7F 0]4t HEE
A1) CoCl, DFX(desferrioxamine), 1] REAE &7
Akl 16 AlRF =0t WSt CellTiter 96® Non
Radioactive Cell Proliferation Assay kit (Promega, Madison,
WI, USA)Q] dye solutiong 15 uL/wellX H71513 4 A7 1
BlEA] 24Tt Stop solution 100 uL/well~ €1 A F 570
nm I}HEollA]
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-well plateo] 4x10* cells/well H|FQ W E =
Slol 37 C, 5 % CO; AZuiZiolA] wisIsich CoClz,
DFX(desferrioxamine), 12|11 REAZ &4 Ag] &, DCFH-DA
2,7 - H.DCFDA,
Molecular Probe, Eugene, Oregon, USAYE 10uM ST Z FE2]5)

dichlorodihydrofluorescein  diacetate

O

O

o 37 C,5 % CO, /lﬂ:tHH%W]Oﬂ/H 3027 HRZ2AIHCE M ZE
ice-cold PBST 33] =AMl %, lysis buffer ( protease inhibitor
cocktail tablets (Roche, Germany) 1 tablet/50 mL TNES buffer
(1 M Tris-HCl, pH 7.4, 1 % NP-40, 05 M EDTA, 5 M NaCl))Z
100ulA Hrislel HElE ZESE o2 4 T, 12,000rpmoilA]

1087 ¥4 B8] (VS 15000CF, Vision Scientific Co., LTD,
Korea) Sl AERES Eowt 2ad MEMI HdB/ZH2

ELISA Reader (Anthos 2020, Austria)& 0Ol&
nm, SZTHE 524 mMolA £85I

glod Wb 504

5. Western blot F4d

MEZE ice-cold PBSE 33 A8t 0}
protease inhibitor cocktail tablets (Roche, Germany) 1 tablet/50
mL TNES buffer (1 M Tris-HCl, pH 74, 1 % NP40, 05 M
EDTA, 5 M NaCl)E 100uLa! Hrisle pisialeg £&3 e
4 T, 12,000rpmoflA] 1087+ 24 2] (VS 15000CF, Vision
Scientific Co., LTD, Korea) 3} &5HE 2UT) BCA protein
assay kit (Pierce, Rockford, IL, Korea)Z A a1 SURQ] T
A (50ug)E sodium dodecyl sulfate-polyacryl amide gel

lysis buffer (

electrophoresis  (SDS-PAGE)TZ  2g]g} -’5;, nitrocellulose
membrane (NC)ol| transferdlQirt. ol NCE 5% non-fat dry
milkE €33} Tris buffered saline-Tween (10 mM Tris-HCI pH

74,01 M Nacl, 0.1% Tween 20)O 2 3057} BF2A]H H|E0|X
Chizlo] il ¥ede e HIF-1a, VEGF, pb53,
p21™ Vo) ThS SIS 824171, 2t SRS it 27} &
A|Ql anti-mouse IgG W& anti-rabbit 1gG A E 2+2} 1 A7
SESAIZATE ZF HigAjolol TBS-TE 1024 33], 302 S0t 44
BIRATt ololA Zh BAloll thEh thE whEEl bands enhanced

chemiluminescence (ECL) detection 2 2 015191
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A e K44 AEfolA] Hypoxia-inducible factor 1(HIF-1)
of oaf o2 7IA]l Qigo] RERCh HIF-12 A4ks 4fefollA]
At 59 Wl HAEFHA 2857 Ad g,
FEELEAM NZNY FUY S FRAIA
A} @1 X]—O]I‘/P 20 HIF12 HIF-10%} aryl hydrocarbon
receptor nuclear translocator(ARNT, HIF-1R)E F4HN Qe
olgolgkA 9 FAlQIXIoltt. HIF-a&= HIF-1a, HIF-2a JI2)311
HIF-309] & A A £79 sgo| &A1t HIF-1a8k HIE-2a:=
HIF-B} OJoAE EHE 4= Utk

HIF-B MEFUESS Fo4 sittizolx
HIF-20= 25 &44 Jefoll dal FARE galog 2485 7
¥t HIF-le:= PER ARNT
SIM(bHLH - PAS) THI0IS 71, Eo|H 07 {bh E5o] &
s AEFUEOLY. M ZEY AitA el LEEH
HIF-1a7} =751, 0] HIF-1lae cis-acting enhancersQ! hypoxia
responsive element(HRE)Q} Z3l5lo], Hit4 a8 2211 £
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Sk, HIF-1a9] QHEshe A4tA JElS 2 AEd A &Y
CIRL  MFAA BRI RAIAN ‘1—%’6}04 PI3K/Akt,
Raf-1/MEK/ERK1/2 JI2)1 p38/INK E9] Al5He
ol o1FoiAmMP, HIF-1a9 A&£E0 wdloE
Lindau(VHL)Ol2H ZQA FRAL7L BAFGCF?. HIF-1a9] 44
AEEd WE 28 7122 olg o] Q4 9 HEE0l W
2 QIstd FES £8 7122 ol BE XA STl HFEl
Ak AN ol A HIF-1latl 12 ubiquitination 7]%}ol] 9J3) 23l
7} dojtt. Lt A4k HElolAE

= B 7152 oby BEBE UFoltk

rio
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von Hippel-

ubiquitinationo] ZA8}

Con CoClz CoClz+REA DFX  DFX + REA

Fig. 1. Measurement of celi viability. MCF-7 cells was exposed to CoCh,
DFX and REA for 8h. The number of viable cells was examined by MTT assay.
Fach concentration of treated drugs CoCl, DFX and REA 1s 260uM, 200uM and
200ug/ul.

Fig. 2.014] MCF-7 cellso]l mimic hypoxiag FLdhs BE
o) CoCLE: REAS} 84 Xz)et 23} HIF-laghizlo] 267}
Lojtrt. S HIF-1a9] downstreamol] Y1X1$}k p53, p21 1)1
VEGFQ] 2¥810] M35, o= REA7} HIF-lagh 9] oF
H3E Halaks & 4= ok 2811 iron chelatorQ] desferoxamine
(DEX)2 Aixito) HIQEHOE HIF-lagiZ g erg 3l 7]
o, Aitade] JEH FHRES wde #e 4 Urt g
20141 DFXZ REAS A Az|et 23} HIF-lavtedzlo] 2357}
olwtrt. S HIF-1a9] downstreamo]l &8} p53, p21 I2]a1
VEGFS] gt oJA] AolERAC) ol FALY] Ao} vl usiie
# %, REAV} HIF-laeti & Q] Eaflofl Ao} 4H49) 5ok 5
Tehg MAISH

Fig. 3.01|4] ROS(Reactive Oxygen Species)E& 45h=
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Fig. 2. Western blot analysis. Effects of REA on expression of HIF-1
a, VEGF, p53 and p21. Total or nuclear cellular proteins were prepared and
western blot were performed with an antibody specific for corresponding proteins.
REA blocks expressions of HiF-1a, VEGF, ph3 and p21 in MCF-7 cells. (A) control
(B) CoClz 200uM (C) CoClz 200uM + REA 200ug/ul(D) control (E) DFX 200uM (F)
DFX 200uM +REA 200ug/ul

Con CoClz CoCle+REA DFX DFX+REA

Fig. 3. Effect of REA on intracellular ROS generation. Intracellular
peroxide production was reacted to the oxidant-sensitive fluorescent probe
DCFH-DA. Cell were lysised and centrifuged to remove debris, and the
fiuorescence in the supernatant was measured using ELISA reader.
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REA7} HIF-1a THIZIS BolA17]1L(Fig. 4., HIF-la CHIZEQ]
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Fig. 4. Schematic representation of the suggested effects of REA on
hypoxia. REA degrades HIF-1a and inhibits angiogenesis
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