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2 odAds wjd FE99 wjd §8A48 <2 Ursolic acid®t Oleanolic acid
of oz QIZF HF MEQD A5499 AAFAA 7S v aLAg Aot
AZY AsAGARE BESHA dhgo] a3 9T st dAERE A
NFxBe] 3 W #<s dotrr] 9% Alx S48 3 SA4ES 1] 98
N FEE 0, 5, 10, 20, 30 mg/mL &2 3]sl A,
mj o] {842 Ursolic acid®} Oleanolic acid®= M3 54 & S4 &,
t&0°] Proteasome 24& SAS7|IA&) 24 vX=&5 0, 5, 10, 20, 40, 80

uM 3} 0, 10, 40, 80 uM o2 A 2lsto] AP

1. A2 54 (Cytotoxicity) % F2&(Cell Proliferation)®] W3sl= MTT
assays ARESIAIL HAL 10% 7w S4E&S UEd 525 Ao
wAEAS WAA Feva B Yl FE99 A9 $% 20 mg/mL
AA 10% mvte =4&S YEllal 30-100 mg/mL 9o FxAA =
11.2-91.23% 7VA HA&0] S71ekal

A 8RR AYPS A5 3 WAE Ursolic acide % 0-30
uM oA 10% vTke] SAE&S YERW I, 40-80 uM oA &= 10.8—-16.6%
M mAEC] SR oY s 100 uM oA = 1.09%% tHA] Hasks
A},
H
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5

T WA E Oleanolic acid® &% 0—10 uM Al 10% =]t
S wYom, 20-100 uM oM E 238 A K] i Aok
ARG 537t "ol = A= YEE
& A FEH9 A5 FE 0-50 mg/mL oA FAAAFS Holt
0

T 60 mg/mL HHE ©A F7F5F3 3L, Ursolic acide &%
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2. NFxBe] ®3} 5%+ Western Blot'HS o]&3lo] #2493}t

NFkBe] @& gk oA F&NS 0, 5, 10, 20, 30 mg/mL o2 345}
A2l al, Image J ZE 1S o] &3] Nucleolin?} NFkBE| bandg A%
sto] 2] shak o

TNF-a& AH#3stA &+ control A= NFkB7F 2dH A ko
TNF-aE A#ata wjd sF49 sk wet NFeB7F /43t o] band
2 Yetstth A FE99 sk wet NFeB 2d ghol A S7stthrt

3. Proteasome €4
Proteasome 97} 333 =74 (Digital Filter Fluorometer, Turner®
Ouante chTM)E& o] &3l x St}
w2 FEN FEE 0, 5, 10, 20, 30 mg/mL 2 A& 3 Ursolic acid
= 0, 5, 10, 20, 40, 80 uM, Oleanolic acid= AX A&} T4 &olA
g2 AHg 4o vla & a3E H S EYE A FEoA 03 10
uM, 3L =04 402 80 uM & A3t Proteasome A4S 54
=]

%Y
mj A FENS FE 10 mg/mLe A3 YA 5, 20, 30 mg/mL F
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¥ 1.2009d 9 o A H3 o g AA
(%9 -, g0 #)
=4 4 F HEAY 2} 5 (%) ZHAE | FFEIEAE
RE o 192,561 100.0 387.8 299.4
1 AR 31,977 16.6 64.4 55.7
2 9 29,727 15.4 59.9 44.8
3 o 24,986 13.3 50.3 37.3
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*EEATE 2 ve 20009 FUEEAGATR AL
#EA  RAEAR FootsERy




i 2. 3o oA AAE() ] AE AE

A
9
N}
(e
o
—
|
N}
o
—
—

44 2] 9 o 2 3 . | A 2] . B

ARE | = o % o 3 o | BT al o] G

(s g " & " g B ?:1 T
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al.,, 2003) 2 A% FHAFLE 9 HUHA(elsE, 2012, Hnd, 2009,
olF A, et al., 2007)2A ] ttFg 7S o= wWAS o]&ste] HAME
A A vt A e Rz o

AL A uRate] AFuSo] Sk g E o5 A9e TS

2 AzkEw vl FFers a4, gl so] wullelA AuEar lvk.

.

FANT AFE F OFR JFaEC FRT) AN ASAE, T A4,

V235, AsAE 5o aes AUY FFARRE Bol 2oja Ju(d

AA7A A&How o FolA L Y2
=

A
Aol FEE ZEd mice ATFolAE NEHA dy BAHE(LI210,
P388)¢} 1Al A A E(HRT-18, HCT—-48, HT—-29)¢ F4] Ao &3}
E YUERA (o EE, 1988), Wi F&F S 57F 29k, A, WS, A
A 20%E T =57 A A=
F9l SNU—-16°] sl 234 &3 % 1000 pg/mL FENAME Fol2o
T A2 g9 & F AdAF A, et al,, 2000). =T viA
o] WEtE FEE(MEPM)S AA dAxe] G 2 MEAES fd
3= Ao =2 YEFY Y (You Jeong Chung, et al.,, 2011).
mj o] F8&AES 2L AH(Ursolic acid)¥ 2 d oF&E4F(Oleanolic acid)
L gk ate] 2rolar o, #Hh AES T4 AAldx= a3t 9l
Wk E vl ). o] EAELS Triterpenoid gEQ dFo =X 3oy
oFx, ofe] 7HA AEe] A F7)o EAlEY o] AEES ol&dte] AT
7 JaE o] ghob(HEEE, 2009, HA§, 2002).



Huang(Huang C. Y, et la.,, 2011)2} Hsu Y. L(Hsu Y. L, et al., 2004)2]
Aol ot Ursolic acid7b QA kel o] #io AIEE9 T4 2 olF,
AAS A&ty B 2 ZA 9 (non—small cell lung cancer)ol] A o] A ¥
A28 % % cell-cycle £24E& At B ¢laL, Oleanolic acid®
Al oA 2o 9te] Az Aol o] B16F10 Melanoma Model®] #¢]
w3k A7 E 235 B dth(Kelly Aratjo Lucio, et al., 2011).

1 FEAAEES e B A5 Bue 9 A
o T o o AEY AFolA AEAE H ASA, FAARA B B
A7 AP o 2 F3E etz Jdvk(Wei J, et al., 2012,
Chakravarti B, et al., 2012, ¥=x& 2012, 774 %, 2011, Shan J. z, et
al., 2011, Huang C. vy, et al., 2010, ©o]+3%, et al., 2003). o]x ¥ mjAa<&
o]-§ste] ¢F MEE AAGT= 7S TAPAN dAEHd B 71
5 A&A AFE Ed(You Jeong Chung, et al., 2011) H ool = A -8 A
71M o &g A7 o] FolHof "rkar At
ofe & AFelME wA FEAH wid FE&AES Ursolic acid®t
Oleanolic acid& ©o]&3ato] Abghe]l HFMES A549 cellol]l HEAIA AxE
of 54 B Alx FAE3 3 W NFcBo| 2d, Proteasome &4 I
of wjd A& 7leAddd W gt glon, § yoprp wjAdE o]

&9 A APA A9 HE R A AR mgo] 57]F e,

.

|\
ol
ol



1. dFA=

B oATE Al Y MEQl A549 celld AME3IIa A T ST
Y (Korea Research Institute of Bioscience and Botechnoligy, KRIBB,
Korea)ell A & %Futattt.

A wf kol AREE F—-12K wjA| 9} 29] dH(Fetal bovin serum, FBS)
< GIBCOAF AlFs st wiAlE ws o ARgd FAA
Penicillin+Streptomycin®} Trypsin—EDTA, Trypan blue, DMSO(dimethyl
sulfoxide)¥= Sigma A}(Sigma—Aldrich, St. Louis, Mo, USA)°lA <13}
Stk vjd e giPgetEAA F43F 3L Ursolic acid, Oleanolic acid, TNF—
afh L o] Aol AHEH HFEY A e SigmartEHH Y] AR
ST,

Proteasome Substratelll> CALBIOCHEM, Anti—mouse IgG, Nucleolin<
Cell SignalingollA T332 NFkB p65(112A1021) 3HA (Antibody) =
Santa Cruz Biothechnoligy(Santa Cruz, CA)dl A T 3te] AF8-3FSlT}.



2. A4

1) A549 cell W%

A549 AXE+=  T75 flaskol EIEASS Ses e li=s B | A el ALE RIS
F—12K(500mL)u} Aol 10%% FBS(fetal bovin serum)% 1% 3SHAA|
(Penicillin+Streptomycin)S 42 & A3 =i, 37CY

Incubator(Thermo, Medel No. 371)°ll A Hj %3} t}.

A= 3~4del gkl A Aok, dFAdAE v Fo 70~80% A=
Zbek AEZE Trypsin EDTAES o] &3to] wolx QAR 7](HZ 1610,
Uiversal 32R)& Cell down AlZ1 ¥ T75 flaskel] 1:302 Adujd s
=



2) M F=9 A=

e

o cro

T 5
ol Al 2 7] (Homegenizer, L A H] 2 Tops)E o]-&alo] thr] 3
A2 et

AAR A7 Al Fsy \Adl(oAH7])el A (No. 2 Whatman)E 2
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Aspirator(GAST Manufacturing, Model No. DOA—P704—AC)E ©]-&35}¢]
*eEE ThstEA Awinh

doj oA 3)d T FF7|(EYELA, Rotary Vacuum Evaporator
Model No. N—N Series, CCCA—1111)E o] &3}o] 40C2 water bathol A
AeEE T AN F HF 20 mL & ¥ 2 g/mL =9 A FEAS

Azt M FE52 Aol AFE7] A7bA —20C oA B aatqlvt



3) AX 54& 574 (Cytotoxicity)

sho] A sHert.

A549 cell®] RE=7} 6x10* cell/well ©] %% 96—well platecl 200 ul

AE 54E %

ol
ol

F= WH S MTT assay(Yoon H, et al., 2007)& a1

/well A @31 37C9] Incubator(Thermo, Medel No. 371)el4 2447t wj
st 1 > wjA|E A|A a2 PBS(Phosphate buffered saline,
SIGMA)Z2 A2 $ w4 59 9 Ursolic acid, Oleanolic acidE 100 ul
/well 2 W3l tha] 24A13F Fk wf sl

96—welloll BjAZ A)A 3 & MTT(0.5mg/mL MTT in medium)Z 100
ul/well 2 @o] 4A17F &< Incubator(Thermo, Medel No. 371)°]A nj
G5t F Tt v o ® Acid—isopropanol(0.04N HCI in isopropanol)< 100
ul/well A F71ste] A2oA 20417+ =<+ Waving shaker(Lab
companion, Model No. CWS—250)° A ¥t A|AF L v & Plate
reader(BIOLOG, Orecision micriplate reader E10205, USA)7]|E o] &3}

590nm oA FF=E FAsISH



MTT assay(Yoon H, et al., 2007)E Z

3

4) AE Z21& =A(Cell proliferation)
= e

F 4x10* cell/well ©] %2 96—well plate®] 100 ul

saline,

]

]_

]_

Ax FAES 54
asto] A A]sEA T
A549 cell®] &7
/well A @31 37C9] Incubator(Thermo, Medel No. 371)el4 2447t wj
¥tRg. 21 & ¥iXlE AA 3L PBS(Phosphate buffered
SIGMA)& o] & % wjad FZ=9 3l Ursolic acid, Oleanolic acid& 200
ul/well 2 @31 96A17F &<t Incubator(Thermo, Medel No. 371)of A Hj
&ttt
96—wellol BIAES AA 3 = MTT(0.5mg/mL MTT in medium)ZE 100
ul/well 2 @o] thA] 4A]7F &<t Incubator(Thermo, Medel No. 371)¢l A
Hjo¥3dl & Acid—isopropanol(0.04N HCI in isopropanol)S 100 ul/well A
F7FsF At
Ao A 204]17F %<t Waving shaker(Lab companion, Model No.
CWS—250)elA ¥k A|AFAQ wpx]H oz Plate reader(BIOLOG,
Orecision micriplate reader E10205, USA)7] & o] &3] 590nm oA &
S48k A T

FEE



5) Western Blotting

Al 5E9 Nuclear extract FE3 @A 1S 9§ Western Blot
method= A& A7 (Liu RH, et al., 1997, Sun J, et al., 2008)& 3313}
A A8 T
6—well plateel] ¥WiY¥ cell& PBS(Phosphate buffered saline, SIGMA)=
29 Ao I oA scraperZ AEZE wolWl FH 4T YAE7]
(Gyrozen, Model No. 1580MGR) 130 x g & 5%7F 559 AXE 3
T3t
Fe s AAstaL HHF F Hypotonic buffer[10mM HEPES—KOH(pH
7.8), 10mM KCI, 2mM MgCl,, 0.1mM EDTA, 0.2mM NaF, 0.2mM
NasVOs, 0.4mM PMSF, 1mM dithiotheritol(DTT)]& 400 ul 2 ¥i 15
B 5o 10% lgepalS 44.4 nl A F718te] 15%7F vortexer® 1WE Al 7
t}. o]AL micro tubed] %7 T 4T AAEE7](Gyrozen, Model No.
mini)el Al 12,000 x g & 3% EHL 42 FEES LT FHol A& A
7HA] =80T oAl Rt
ZF N85S dwd kS AAslal Sample buffer(Sigma—Aldrich, USA)
ot Al8E 4ol A A a9 SDS—PAGE(polyacrylamide) gelS ©]-&3}
o 27195 S 3t v Transfer Membrane(Millipore, Billerica, MA)ol|
WMAS SAFAY. 32 SFHFFE 3 Ao F=31 Blocking buffer(0.6g
non—fat dry milk in 20mL PBS)d Yo 1A%} waving shaker(Lab
companion, Model No. CWS—250)°l 4] mWFA]A FT}.



Clean pouch®] membranes ¥ il 1z A<l NFkB, nucleoling ¥ %
24A17F &9t waving shaker(Lab companion, Model No. CWS—250)=
55~60 rpmo® WWHAJAFACE 22 FA|] Anti-mouse  IgG,
Anti—biotin antibodyE E°] 2A17F &<t waving shaker(Lab companion,
Model No. CWS—250)% WA AFE £ wpx]et o' Activation Buffer®
membranes 1&%F A ¥ Aol A  Amersham Hyperfilm(GE

Healthcare)ol] @3} t}.



6) Proteasome &A

Izt AlZ 5|4 cytoplasmic factions F&
e WS A3 AT (Place R H, et al., 2005)E Farste] A A|eklth
6—well plateo] #]% cell> PBS(Phosphate buffered saline, SIGMA)=
F H AojFa AdE 9ol A scraper? AIEES wojll T 4T QAR 7
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33t

FeNE AAG & @ F 3 Hypotonic buffer[10mM HEPES—KOH(pH
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Proteasome 97} =4S ¢

O

7.8), 10mM KCI, 2mM MgCly, 0.1mM EDTA, 1mM dithiotheritol(DTT),
H,OlE 200 pl A Wil 158 %o 10% lgepalS 22.2 ul A F7}sko] 15
Z7F vortexer® WWEAIA FT. o] A S micro tubed] AT 4T LA
2] 7] (Gyrozen, Model No. mini)ol]A 12,000 x g & 3%¥3F =8+ F ¢
o ¥ cytosolic factionS Aol AFE A7FA] -80TC oA H B3 T}
8]l cytoplasmic faction®] ¥z <& =AHd 1 F volumo] 1mL
o] M=% 7 AFHRE ALE reaction buffer(25mM HEPES, 500 /m
EDTAm pH 7.6)% proteasome substratelllo] 10 pl 2 E9¢{2l+= micro
tubeoll ¥o] F3At.

Proteasome JA|A= MG—-132(Z—Leu—Leu—Leu—al, Sigma—Aldrich/)
2= 3 el Al tubeol Wil mlE] 53 &/t 37T oM whSAI R B
S ARERE 37C oA 1243 &<k ¥--5A]17 3 Fluorescence(Q(Quantech,
Model No. FM 109510—33)¢ 4] excitation 360nm <} emission 512nm
o2 MG-1325 Yo A5 Yx &e A7 Proteasome FAHS =7
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2) NFkBY 2d
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A3l Wester Blot W& o]&3sto] 54 @A bande] Feiz & 5 3l
= el etk @d ® bandt Image ] LRI S o] &3l A
A 3 g =4 7]Fo] H+ Nucleolin® bandE X%, NFkB9 band
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3) Proteasome &4
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ABSTRACT

Effect of Japanese Apricot
Phytochemicals on Growth Inhibition

of A549 Lung Cancer Cells

Kim, Ji Eun
Major in Nutrition Education
Graduate School of Education

Sungshin Woman’s University

The objective of this study is to identify the effects of Japanese
apricot and its phytochemicals on inhibition of human lung cancer A549
cells.

Researches have been identified that Japanese apricot and its
phytochemicals, Ursolic acid and Oleanolic acid, inhibit proliferation of
human cancer cells and lead apoptosis. Researches on effectiveness of
Japanese apricot on lung cancer, however, haven't been studied fully.

A549 cells were treated with diluted Japanese apricot extracts(0—100



mg/mL), diluted Ursolic acid(0—100 uM), and diluted Oleanolic
acid(0—100 uM) at 37C for both 24 hours and 96 hours. Cell viability
was measure using MTT(3—(4,5—dimethylthiazol—2—yl)—2,5—diphenylt
etrazolium bromide) assay, and NFxB(nuclear factor kappa—light—chain

—enhancer of activated B cells) activation was measured using Western
blotting method.

As the Japanese apricot concentration(0, 5, 10, 20, 30 mg/mL)
increased, the proliferating rate of Ab549 cells decreased; at the
concentration of 50 mg/mL, the proliferating rate decreased greatly to
5%(p<0.0001). Also the Japanese apricot extracts reduced NFxB
activation at the concentration of 30 mg/mL to 63.3% and decreased
Proteasome activation at the concentrations of 5, 20, 30 mg/mL.

Ursolic acid(0, 5, 10, 20, 40, 80 uM) turned out to perform better
than Japanese apricot extracts. It sharply dropped the proliferating rate
of A549 cells at the concentrations between 10—40 uM(p<0.0001).
Also, Ursolic acid generally inhibited Proteasome activation; especially
Proteasome activation was greatly decreased to 8.62% at the
concentration of 80 uM.

Oleanolic acid(0, 10, 40, 80 uM) showed relatively lower effects on
inhibition of cell proliferation compared to Japanese apricot extracts and
Ursolic acid (p=0.08). Also, Oleanolic acid reduced Proteasome
activation only at a high concentration of 80 wM.

Therefore, the results of this study indicate that Japanese apricot
extracts and its phytochemicals have effects on inhibiting the
proliferation of lung cancer cells; thus it can be said that they might be

used as medication for treating or preventing lung cancer.
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