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Abstract

Lindera glauca Blume has been used in Korean traditional medicine to treat the symptoms of paralysis, abdominal pain,
speech disorders, extravasations, contusions, and pain caused by rheumatoid arthritis. We investigated the effect of L.
glauca Blume extracts on the proliferation of colorectal cancer cells in vitro using HCT116 human colorectal cancer cell lines.
We also investigated its mechanism of action. For this purpose, we used the MTT assay, western blotting, DNA
fragmentation analysis, and flow cytometry. HCT116 cells were cultured in several concentrations of ethanol extracts of L.
glauca Blume root (0, 50, 100 pg/mL). In this study, colon cancer cell growth was inhibited by L. glauca Blume root extract
in a dose-dependent manner. It was associated with induction of apoptosis as assessed by nuclear fragmentation and cell
cycle analysis. Apoptosis was assessed using western blotting for TNF-a, IL-6, NF-kB, Caspase-3, PARP, Bax, Bcl-2, and
SIRT1. The extract also dose-dependently upregulated the expression Bax, the pro-apoptotic gene and downregulated the
expression of the anti-apoptotic gene Bcl-2. Furthermore, the extract enhanced Caspase-3 activity in a dose-dependent
manner. Our findings provide evidence that L. glauca Blume extract may mediate its anti-proliferative effect via the

modulation of apoptosis.
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e A, v A dQo® A WYl £
o] A A2} Feksa] 9 EddolstE]o] AVdH T B
SLE] 5L o)\E}(Novotny & Szekeres 2003). -2 43} 4
T o] P2 XoE B T/ A+t
°] WA SR 9, 5—3] ST A7 ol A7) F&

F-9lo]tH(Gustin & Brenner 2002). =fuj<] tig<t SR ES
ﬁ%”‘*oh)r fAtel olo] 3915 AABlAL US BAER T8
& oF£o|THLim & Jun 2019) =35 UL T Qs
ot S7e]l =A Uit 555 =2 wole A 2l A
o] & AdefolH theS Q]er’g' T2 F 80%°] EAES
Ao =M X5e £ dglls EEkaL AEEC] 50%
Hol| =x] 371 wiitol] ol oA el & el HF
%3 AthJemal et al. 2007).

2z oje] 7 4L s s AT ok 2 Bl
A 5 AQE 2N FY GRS BT WIS o

G st
77} ks o]Eo]x] 3 o™ (Hu et al. 2016), 31314

o dlv AF e dAIEe] F2] 2 Hol 5L AHS F
3 3ot 2L e Ao E B IETKSun et al. 2004;

Shin et al. 2017). B 3221 AAE 3
A AZEAPE 7S sk 22 oF o 9 oF X159 E
Aol & glom, H tofet T AlEolA AZEAPE S
Freshe FeAlel #gk dF-5o] Bol BiEA EJE}(Lowe
& Lin 2000; Wenzel et al. 2000; Song et al. 2005). T
Aoz x= A gt B ZEE (resveratrol )&
HZste] thddt A= Aeldded 5ol e o=
2 oy ¢ ATl o 2 A8 ZFE Holi Unk
(Mosmann 1983; Vermes et al. 1995). ©[3ZEA]|Z~(apoptosis)
© W] et opel At xzle] A el WhEA]
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Z A%k M E 27APE o]t Vaux & Korsmeyer 1999; Hidalgo
2003). oPLEA| 2= Eeol]l 27 MIE 5, Al Al del
< F% 57h DNA 4, 944 &=, phosphatidylserine
o] AZu WOoR »ZH= T ok A Aol Fut
=m #F2 22 apoptotic body B} Tl AN E 2E-S
AXe 4] AL orlgti(Lee & Kim 2011). =, ©}
EEANSE AE Fejoh Wi-o] Astety wste gl
A EZ7} ol FEe FA] @ F= ZeE Zeld of
EEAZ HAZE extrinsic pathway$} intrinsic pathwayZ
TE-Etk(Baliga & Kumar 2003). Intrinsic pathway= V&
ZEg|o} o|EAQI ol X EAIL RO BA O, WA B
A 2FAF (reactive oxygen species, ROS) 53 7+ o8]
M A5 wiEe] vEZE=gol ojute] EAjsk= Bel-2
family®] L&lol] FFS F7 HH vEF=o 2 A9
(mitochondrial membrane potential, MMP)2] &4 =Z 13|
MEAZ HEH cytocrome ¢’} Apaf-1S A3}
caspase-92 E/JSIA7]0L, caspase-9 31| 2159 caspase-
3, -6, -79] AL FE=5te ZA=Zo|t}. 283 extrinsic
pathway+= death receptor®! Fas, TNF receptorE 735k
Fas-associated death domain protein (FADD), caspase-82]
P4 Yo7+ AREoIth(Zou et al. 1999; Bratton et al.
2001; Baliga & Kumar 2003; Donovan & Cotter 2004;
Letai 2005). Caspase-3, Baxi= OFEEA|2 748 EA43)s)
T TERE ) Bel-2E OFEEAIAE oRlshe TR U
A THGreen & Reed 1998; Ashkenazi & Dixit 1999; Park
et al. 2009).
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2o] gold Bl 9tk(Lee & Seo 2019). o|n] $-z]e] A3y
AollA e FEE00 ©lsliA p53 gene mutation
type HT-29 WA 2 S4 A2 0] &S SRlsiitt
(Kim & Yun 2015). w&hr] & A= AA gt Al
32 p53-null HCT1165 7HA2L QA ZFA A 7S A
Takaa} st

e -(Lindera glauca Blume)yS- SRl &38l= I
PEow F3 @5, tye] Aot Ao Y] LEFTH(Suh
et al. 2015). ZEILFRe] Pl HE D Qo] AolE X3
3 o) 24k ARa7] $19 AEACkAR ALLET 2
e Qe %o garg o)
A AHgek Qv EE gehtre] wels AFHoE 7
vfEl BEGOR AT £, ehP % $30) O A=
A2 oJekEo g ARESIY JATHNiu et al. 2015; Yu et al.
2017). ZEUFA E2ld AP EZZE alkaloid,
diarylpropanoids, sesquiterpenoid, flavonoid, phenolic compound
9} steroid”} 4O (Seki et al. 1994; Seki et al. 1995;
Chang et al. 2000; Chang et al. 2001, Huh et al. 2011;

e ob o
w ok rlo

H

Huh et al 2012), < A-7olM = Zefue] Aasighast
monoterpene®] et TAS HERITAL Bad v vt
(Wang et al. 2011). =2 & ZFEUHE 7EA]9] Hlehe 5=
o] Sulforhodamine B (SRB) A&l A549, SK-OV-3,
SK-MEL-2, HCT-15 AMlXZo| thal] -5t Al S48 7H
o G HTHWang et al. 2011). ZEfLR-o] #3F A=
£ F4ks} §3HKim et al. 2019a), I+ (Yang et al.
1999), LDL-32+3} 24 (Huh et al. 2014), 3% 2-8-(Ruan
et al. 2020) & APAFEo] ATt 2} e el
FEF L300 disiA Barg vt gl

mEha] B A= HCT116 17F it Alazel] 2y
e oekE FEES AT EHA HE A 2
2 7|0 R ol XEAL {8 58 Ilstazt it

I A+ W8 9 g

Aglol| AMS-E Lindera glauca Blume root (ZEILH-
Y& AFe]oFERPHA AEFAAE do]EHo] 2ol A 2
Fedhs SRIgh kxeA F39A b 455 o
A (Gwangju, Korea) Y 3lsith Al xufeke] A1&=
RPMI 1640 #]#] 2 fetal bovine serum (FBS), protease
& phosphatase inhibitor cocktail and BCA protein assay
kit= Thermo Scientific (Waltham, USA)ellA %3}t
NucBuster™ protein extraction kit= Novagen (San Diego,
CA, USA)IA A3+t phosphate-buffered saline
(PBS), 0.25% trypsin-EDTA+ Gibco BRL (Grand Island,
NY, USA)IA F43sdtt. DMSO, Sodium Dodecyl
Sulfate (SDS)+= Sigma Aldrich(St. Louis, MO, USA)°ll A
T3 Th. 3-(4-5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-
tetrazolium bromide (MTT), RIPA buffer= Biosesang
(seongnam, Korea)ollAl FY3I T Chemiluminescence
(ECL) solution kitt= Amersham Pharmacia Biotech
(Buckinghamshire, UK)oll4] 743} th. Nuclear factor-xB
(NF-xB), poly (ADP-ribose) polymerase (PARP), caspase-
3, Bax, Bcl-2 &A= Cell signaling (Danvers, MA, USA)
AA  FYU3E . Interleukin-6 (IL-6), Tumor necrosis
factor-o. (TNF-a), SIRT1, B-actin 1=} A<} 22 A2
anti-mouse IgG-HRP, anti-goat IgG-HRP % anti-rabbit
IgG-HRP+= Santa Cruz Biotechnology (Dallas, Texas, USA)
X skt

2. FE2°| M=
2 At AR RV Bl B X AR g 8
el 99.9% oErE-S- 71ste] wHlsl T, wykeh 8-S 3
U



(rotary vacuum evaporator, BUCHI Labortechnik AG,
Switzerland)2 35S, Axste] A= S AH=ESt
ATk U e) FEE S [FF LU )
(/A AH&3E A E(g)]x10022 YERRATE A w7hA]
—20°ColA] ®B#3ke] dimethyl sulfoxide(DMSO)ol o] A}
&3k

3. M|ZHH2k

HCT116= QIZF tidet el Al2FE =A 2523
(Seoul, Korea) ZHE #S Wobx| ARSIt HCT116
A Zuj S 98] AFE-3F RPMI 1640 wi =]l 10% FBSE
A7bsta mAES ooy SAS JAsk] fI8 1%
penicilling 7k th& 95%2] F=7F A== 37°C, 5%
CO, incubator (Thermo Fisher Scientific, Waltham, MA
USA)IA wjekatier. Al E7F 80% A% dishE Hod
0.25% trypsin- EDTAE X]2|3to] Ald] wgste] AME-3har
passage =X|7} 10°] ‘doj71 #7186kt

4. M= 34! dHls 5F

U We] 2559 HCT16 AE Z294 43S
Z743t7] 9l MTT assays AAISFTH HCT116 A2
96 well plateol] 1x10° cells/well®] oz H-F35}o] 37°C,
5% CO, incubatorolA] 24A|7F k3T 22 & HiX|E A|
Agt Tt ZF A|E5 RPMI 1640 viA 2 8]45}e] gz
£ A1E g4l PBSE 100 il H71skal o2 7h welld Al
FE 100 uL¥ H7Eek & tiA] 37°C, 5% CO, incubatordl]
A 2441 7F wiFE & MTT (1 mg/mL) £9-8 zHz} 200
ul® H7kste] 4rz7k <t 37°C, 5% CO, incubatorol|A] wl
Fate] MTT7F S =5 SRt #| g = formazan 343
S AvFE o R et viete] A€ formazan Ao] 5
EXR] ¥EE FoatA BE well®] wiAE A|A kL
Z} wellel DMSO 200 uL® 718k & ELISA reader
(Biochrom, Cambridge, UK)E ©]-&3}9 $F%= 570 nmol
Al SA skt

5. Western blot analysis

HCT116 A2ZE 1x10° cells¥=Z 100 mm dishel] &
ato] 2447 MY StE == wFslsltt. FBS free media®
wAEE § 48 T dEu e FEES Ao
4871 7F w3 Th2- cell pellets THEATE. Total cell lysate
2 WHE7] 9l AIEE ice-cold PBSE 3T, RIPA
buffer [150mM NaCl, 1% Triton X-100, 1% sodium
deoxycholate, 0.1% SDS, 50 mM Tris-HCI (pH 7.5), 2
mM EDTA (pH 8.0)]¢} protease & phosphatase inhibitor
cocktail, EDTA-free (Thermo Scientific, USA)E 3 7}5}¢]
skt HAE-S 10,000 rppm, 4°C, 1037+ L4123}
o] AAT & FEHE Fa) whole cell lysate® AH&-3FSIt}.
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Nuclear lysate= NncBuster™ Protein Extraction Kit
(Novagen, San Diego, CA, USA)E ©]&3to] FZ3I3th.
Lysate®] @& %= BCA protein assay kit (Pierce,
Rockford, IL, USA)S A}&-3lod A3t} Cell lysateS
10% sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE)Z. #2]%F ¥ nitrocellulose membrane (Invitrogen,
novex, USA)°l| ©]&AZ ). Membrane 5% skim milk
blocking buffer (20 mM Tris-Cl, pH 7.5, 150 mM NaCl,
0.1% Tween)ollAl 2A17F &<t blockingstal 12} 34|
(1:1,000~5,000 3145 “d2ollx] 24]7F Bt wkslgitt. L
% 22 A 1gG-HRPE 7t 2417 &<t wrksh the
ChemiDoc (BIO-RAD Laboratories, CA, USA)S ©]-8-3}]
7t g o] ks gt dhilE Ee] W J== ECL
solution (Amersham Pharmacia Biotech)yS AR&-3le] =43}
ATh A2 Broad-range pre-stained protein marker
(Elpls, USA)S} ¥]a, 431 t).

I
MY

6. DNA 2& & =4
A iR A Ap Al 29} ZHEUHE B 35
1w =] elA 2= Al 2E

NG A ABIATE Aol AlAE MEel| 100 uL PBSS}
0 uL lysis buffers *12]35} ice bucketol]A] 3087+ WH-
AlZ1 T 4°C, 14,000 rpmel|A] 1537+ A4 siich. &
2" A=A 1 mg/mLe RNaseE 2|5 37°ColA 45
=)

o i

R

& WHEA1Zl th phenol:chloroform=1:1, sigmag
450 uLA H713EL 14,000 rpmoll A 1027 422 3HA
o e FES AR 100% d"ed 10M
ammonium acetateS 231 —80°Col|A] 30% o] BASIS
th 2§ 4°C, 14,000 pmellA] 1587 AR & &S
HE WL 70% NE-E-S Hol thA] 4°C, 14,000 rpmell 4]
1027 Al ed & 43dS ¥l 7xste] DNA
sampleS TH=2UT} 7} DNA sampleS 2.0% agarose geloll
A A719% 2171 ¥ ethidium bromide (ErBr)Z $4)3}o]
ultra violet (UV)3tollA] ARzl #gste] DNA +4 AF&
gelskAT.

7. MZ=7| 58

Sub-G1 ©AI] A Z 5 4P 218 A7) 24<
I AIEZE 6 well plateol] 1x10° cells/well2] %o
2 BES, TR B HR Re) FFER 4847
<t A2sisink. A2l trypsin 2] F PBSE AlFe o}
B —20°CollA WA 70% oSSR SAAIZTE 2 E AlE
£ PBSE M| &3l 2712 Propidium lodide (PI; Sigma-
Aldrichy&-<Y ol AEA]7]aL, A2l 308 &<t WA
1 % Cytomic FC500 flow cytometer (Beckman Coulter,
Istanbul, Turkey)E ©]-&3f] MEF7]E E43515 T}
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8. EH|XE|

A Avh= 39| vHEAY silon, 2 AAE Hd+ R
AR JEpSITE 7+ AE Ae] FAIA feld HESH
7] 98] SPSS (version 19.0, SPSS Inc., Chicago, IL,
USA)E ©|-&314] Student’s t-testol] 23te] FHIATE pik
°] 0.05 W o freldo] okl AtsiiTh

M. Zx gl uaf
1. ZENLHR #2| FE= ®X2(0f| 2|5 HCT116 M| A&
ey (k=
AzE e B 100g9] NEe FF 5782 9.07%
2 A=EATE HCT116 AE Z24]0] ey g 55
o] mX& P dotrr] g8l FEFEL 0, 50, 100, 150,
200, 250 pg/mL FEE A2 sl 48A17F ot wjeksie] =
AbslITh 249 F3EE MTTZF AlXo) o8] she <
< UERlY, webr] o] ke Zh wellell Aolle Alxget

Hlggith, F5E5 Ao 3 AIEE 2o R 519

(A) 100

80
ICso = 1016.274259.03 pg/ml

* p<0.05
60 P

Cell Viability (%)

0 T T :
0 50 100 150 200 250 pg/ml

Ethanol extract of L .glauca Blume, root

(B)  Ethanol extract of L .glauca Blume (ng/ml) (D)

©
Pro-caspasel | <) @D c—
PARP (116kDa) | w— a— —
Cleaved PARP (89kDa) i
f-actin | ‘—— ——— ——

< wjo] AhAl ME 44 A5 et <Figure
1A>9} o] ZHEUS- Be] 55 A2 sx7F 715l ot
2} HCT116 Al A=Eo] faste oz ol
ICsi= Al F=0 1 Y2 A dAls Hsl 4oz
FE AEZE 50% 97T JAANT= s=5 FAIS ol
<F1gure 1A>o A BHAX]= A 7o) HCT116 Al Z oA
ICso%He 1016.27£259.03 pg/mLE HCT116 AE A4S o
Al ok Ao g glatgint. o] A FAbeHA ot
Ao hefst FE2ES AREt AX 44E JAlske A
T7}F Bo] M%7 2tk Kim et al.(2019b)2] oA o]

A 3 SW480 Aol AELHE ) 7PZ1 FEES A
sts o AlE S AAlshs AS FleAtHKim et
al. 2019b). E=3F Jo et al.(2007)2] AFAM = thgeAl
HT-29 AHl3ol] Bz} FEE8 A2]5I0e u o AlE A%

S A &3S k(o et al. 2007). o]} o] B A
T A7 7V Bels HCT116 A2 A AEso] &
AL JIA T B oEHo 7 7HA4AFS Folsto g 7}

Bl ole e YN S Uehle F84%S A5

0 50 100
Ethanol extract of L .glauca Blume (pg/ml)

0 50 100

Bax -

—
wn

Bel- | — e ——

—

f-actin
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N

Ratio of Bax / Bcl-2
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<Figure 1> Effect of L. glauca Blume extract on cell growth and apoptotic mechanism in HCT116 cells.
(A) Effect of L. glauca Blume extract on the viability of HCT116 colorectal cancer cells. Cells were treated with various concentrations of L.
glauca Blume extract for 48 hr. Cells viability was measured by MTT assay. (B) Effect of L. glauca Blume extract on DNA fragmentation in
HCT116 cells. (C) Effect of L. glauca Blume extract on PARP cleavage and caspase-3 activation in HCT116 cells. (D) Effect of L. glauca Blume
extract treatment to HCT116 cells on the expression of Bcl-2 family proteins and Bax/Bcl-2 ratio. Mean+SD of three independent experiments.

The significance was determined by a Student’s t-test (*p<0.05)



3L S Flolgtal Azttt AYATF=S B AR 7
EluFo=  (+)-3-chloro-N-formylnornantenine, ~ (+)-N-
formylnornantenine, (+)-norboldinelo, (—)-norboldine, lysicamine,
akolactone A, methylparaben, phytol, squalene, [-sitosterol,
[B-sitostenone, stigmasta-4,22-dien-3-one, 6f3-hydroxy-B-sitostenone,
6pB-hydroxystigmasterone, p-sitosteryl-D-glucoside, linderanosides
A, linderanosides B, linderanoside C7} €214 $)3Z(Chang
et al. 2000; Chang et al. 2001), ZZ35°l|*] lysicamine, P-
sitosterol, B-sitostenonex= 1 G| dHaks} Bl kAl
F2A a7} BIE} 2100 phytole St Ee] 24
AA &7t B3 E8l Jok(Liu et al. 2014; De Alencar et
al). °o|%% A7 = el s S Alsl &
oghs 84 talixe o B2 F7F A7F dasit

2. ZEJLIF #2] == X2|of| 2/St DNA 28 =gt
OFXEAZ 18 Al WASE DNA FHS AE U
endonuclease’} E-J3}=]o] DNA”} 180-200 bp Ho|2 AH
slEl B sE AoR UTA AL AUth(Reed 2001). 7HE]
5 Bg) 2259 HCTII6 AlE2 S4941¢) 7]de 4
s17] 913 DNA #4& gelstth. <Figure 1B>9F 7Fo
U BE] &) 9Jske] HCT116 Al DNA 3
skE WLt A e FEES AEsH] &2 A
- DNA #4o] #&=A] A A2jgt Agole 25
E5%(0, 50, 100 pg/mL)7+ 5715kl w2} DNA laddering®
ol F7kete] ol XEAATE REEHASS & Uk Ao}
A L AE FEES o83l ofEEAZ AEAPES g1
57 flalA oy AyelMe dde] A2 DNA 4
213} v} AT} Lee et al.(2008)2] AT-ollA] ofB 7} 3=
< ¢
Sl

+ £

-

A 3ol #2512 wl DNA #&o] S7leke A
A THLee et al. 2008). T3+, Yoon & Kim(2008)<]
NHE MCF-7 A Zo] A} vehe FE528 A
a} l DAN 4 d7o] vk &80z J7I5 A
gl th(Yun & Kim 2008). 2, ZefuHE Bl o]dh
| A Sk ol EA L9} WHT Aol &
FSact.

(R dlo iy o

=

32
o 1

Mo 4 1 for i fo

H

>

(|

=

9 o o
9

o
Of

3. ZE LR 2| F=F X2|0f| 2|of Caspase2| & A
PARPEH

Caspaset= cystein proteaseZ OFEEA| 9] T3 249
242 Z4-8CHDebatin 2004). A Aol J3h oby|Ee
OPEEAIAE Fiedhe HAES caspase?] A4S S7HA7]
= Aoz RIFEYJo et al. 2005; Ye et al. 2005).
Caspasew= o8] T77} A A= 45288 ¢t} of
EEAN2 3199 effector caspaseS FAI3}SHE  initiator
caspase®l| = caspase-89} caspase-97F UL, 5 caspase=
A2 tE 7 Z(intrinsic & extrinsic pathway)oll 2]l 243
slE]o] 2 319] 21591 caspase-32] EAJSlE o]ojx A|EL]
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A7AbE o] dojdtH(Delhalle et al. 2003). Effector caspase
¢l caspase-3= PARPE AW3le] oL EAAE §Ldle &
83 9A g4 F9 shuolth(Lazebnik et al. 1994). 7+
U 8] 55 22 2] caspase 8493 PARPS] &
AL 8] Yske] HCT116 AEol FEES 0, 50, 100
pug/mL F=Z 22|} 48A17F F<F BjSst & westernblot
assays ©|8-atd ERlsIqITh 2 A3 T oEHOE pro-
caspases 39 Wdo] TAsIASS AT F UoH,
89kDa2] PARPY| cleavage™ TH&EH= AL & 4 A
<Figure 1C>. webA ZreuHr gte] 3
caspases 37} E43}= 32 PARP TS
A2 ol ZEATF FEES SRIT

Srls &5 A8 =0 Wt pro-caspase 3 S 7+

Al7]13L PARPE] #4& FEFS HISHATHShin et al.
2009). =3 Kim et al.(2016)2] AFollA = A549 H Y Al
FAM NEE FEES ATSAE Wl caspase-3 'LRlo] F
T oEA o7 7HAE0A PARP B FE3RS gl
THKim et al. 2016). ]9} o] & A Trefjup7 5

FZE0°] caspase-35 2793} Al7]AL PARPS] +4S doA

SLELEALE FET SO Azt

4. HCT116 M|3Z2| Bcl-22} Baxe| w&d0]| ZHELIR 82| 5=
== 27} 0|xl= g

Bcl-2 familye PIEZE=g]o}l o B34S ZHsE oy
A2 nEZElo} v EAsHAY AEAPE fx AlSo|
o3 M EFEg|ol ©HO R ofFale] MEIAPES A sh=
23k 93he SHtl(Alves et al. 2007). Bel-2 familyoll 4
= Bcl-2, Bel-xl, Bel-w, Bax, Bad, Bak, Bid, Bcl-xs &
OlEEA XS] HARE XAt T8 9T vty I
] AthHLee et al. 2007). Pro-apoptotic & Bax= P&
Frgojo] u B34S Z7A7), cytochrome ¢o] &S
Z7MFIO B O EEAIAE =3t} WA, anti-apoptotic
A Bel-2& pro-apoptotic T A7} heterodimerE A4
sted pro-apoptotic TH A o] FAS AA|sle] ol ETEAIAE
9=tH(Korsmeyer et al. 1993). Bel-29} Baxe] o A=
£ ZIs] 9181 HCT116 AlZA F22L 0, 50, 100
pg/mL =2 A2 stal 48417F wFst Foll westernblot
assay= ©|-&sto] A= glstith<Figure 1D>. e
e FE552 $EEE A2slS # anti-apoptotic THH
A2l Bel-2 @l e T ofEXOF THAEIG o,
pro-apoptotic T1& Bax®] Wd 752 S76kE S0E g
skadeh. 2] Aot Al Kim et al(2013)9] A+
ANM = HCT-1541 3200 v EaFEES Asils o
Bcl-27F AAE AT, Baxe 5718 AE 2l tHKim et
al. 2013). =3 Guon et al. (2017)2] AFME 1A thA
F HCT116 Al ZoA 1 FE80] T EH = Bel-2
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<Figure 2> Effect of L. glauca Blume extraction treatment to HCT116 cells on cell cycle.
(A) HCT116 cells were treated with 0, 50, 100 pg/mL L. glauca Blume extract for 48 hr, and the cell cycle distribution was determined by using
a Cytomic FC500 flow cytometer. Histograms display sub-G1, G1, S, and G2/M phase of HCT116 cell. (B) The percentage of cells undergoing
apoptosis represented by Sub-G1 was plotted as a bar chart for 0, 50, 100 pg/mL respectively. Mean+SD of three independent experiments. The

significance was determined by a Student’s t-test (*p<0.05)

E A2ANF AL, Baxs S7H7I= AE I THGuon et
al. 2017). Park et al. (2010)2] A-ollA] AT LA 20
A FEES A2E9S w Bel-27F HAESAL, Bax
£ 371 A& s th(Park et al. 2010). 09} o] &
ATe] ZEUF #e] FEE0] Bel-27F ZAAT)AL Baxe
S7MF 22X intrinsic pathway OPEEA|AE F235F Ao

= Az,

5. ZEHLIF B2| FES0| M=ZF7|0f| 0|X|= H&

OFZEAL i A|lZF7]0 wEt gepd 5 Qlrhe
<& 2 dEA Ack(Malumbres & Barbacid 2009). &
HAIZF G, 871 B G2/MellA Al 257 KdS AlskaL
Sub-GloX = OFEEAIAE fieste] A EFAS A8t
= Ao ByE Y JriKhan et al. 2020). 3+ TS
FEES 0|85t ofe] GAEL cell cycle arrests 53l
| 2528 AAlske A7 Bol =l ATk Khan et
al.(2020)°] A-FollA Q17 AR PC-3 Alxe] BF7T 9
HERS FE2E5 AT INE W ofLEASE fE6k= Sub-
Glo] ¥% oj&Ho=m 71t & glgith(Khan et al.
2020). Doan et al.(2020)2] A-FAlA = Q17+ 7+ HepG2
AN Chrysophyllum cainito 7] FZ2E52 A28 o
Sub-Gl1°] Z7FstE A1S lgithkDoan et al. 2020). Lee
et al. (2020)8] AFolA] FAet AlEol| 75 FEES A8
SIS w ME S dAISkE Sub-Glo| F71staL, S71=

w“r
po

4
——

[e3

X

2% 28 F2lgith(Lee et al. 2020). Huang et al.(2020)
AelA ol FEES 17 7RI A st
S ] Sub-Glo] F718k Z2e2 F<ldith(Huang et al
2020). A g-Elo] AelMe e el FEEC] Al
EF719] MX= YIS Fotrr] 918 HCT116 Al 5
=55 (0, 50, 100 pg/mL)E 4847 A 23l flow
cytometryS F3) A8tk A EF7] WalE Fele Ax
TR e FE2E w7 S/ wet Sub-Gle] HlE
o] Z713F v Gl ¥ 7| HAE A tk<Figure 2>, wje}
A U 3] FEE0] HCTIOH 7T T ojEdos
Sub-GlollX MXE F7]9] Wehs B3l ofXEA LS fukst

v A7k,

32 1oy

ey
< 331 (Lundberg 2000), A= 2] Ao 4=

FAQ 75
o e Joukgo] A4 H B waERe A3
27198 DA 4 glow] W] Bye] SRS el Al

2o AEZ APE 2 AHFH0R Hofgitia g Rk
(Skaper 2007; McGeer & McGeer 2008). tHAM¥= 7+
Z719 AALole] T8 9T e AMER NO, AlPlE
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<Figure 3> Effect of L. glauca Blume extraction the expression anti-tumor-related proteins HCT116 cells.
(A) Effect of L. glauca Blume extract on inflammatory related genes TNF-a and IL-6 in HCT116 cells. HCT116 cells were treated with 0, 50, 100
png/mL L. glauca Blume ethanol extract for 48 hr, collected and then lysed. Lysates from the cells were subjected to westernblot assay for TNF-a,
IL-6, and B-actin as estimated by westernblot assay. (B) Effect of L. glauca Blume extract of activation of NF-kB in HCT116 cells. HCT116 cells
were treated with 0, 50, 100 pg/mL L. glauca Blume ethanol extract for 48 hr, collected and then lysed. Lysates from the cells were subjected to

westernblot assay for NF-kB and Histone 1

7K1 T3 22 d5 eSS Aitste] dEnkeol wed
s Hetl, BdrEe] 95 AT 2A A
IS AN A5 miiEdo] A ANEE AS
3 A3S Fagro 2y 3ol AWARl AxE U F

ATHLee et al. 2000; Rocca & FitzGerald 2002). TNF-o
S IL-6= BAskE AAZETE Y HEF o
4 Aol ERlo A 7] GFuge] wie] Fad o

S FtH(Lin et al. 2004). TNF-a= Th2A 2} H]wkA 2
SollAl EHEH, B2 A7t He] AgtollA HFe] WAl B
S WAA AL = Aow A QY T AT
AMe AlE =4 28-S, 95 AxdME 95 L 28
S Slo] A|Ee] F2]3 B3lE Z-3H(Pierce et al. 2001;
Delgado et al. 2003). Interleukin-6 (IL-6)= 1HH 3} &
S BN 715 ke Ale|ETRICITh IL-6= ]
54 AlolEFIRIO R HIA S0 n|gZA AE S =
BAIZ, TAHIZ, SARTAME, A-FEAE SolA "3"45]4— A
o HARES F4 g5RES 5ol FoJstrh(Kaplanski et
al. 2003). NF-kB= W93 45 Wkg-8 F-s= ArzA
AAZA A2 F2lolut M3y} AHEE AX JsE A
3te] TNF-02} 72 pro-inflammatory cytokine 53 2
T A= wjEol] EdstEo] AES] immortalization,
proliferation, apoptosis ¥ inflammation 5l #oish= F3
Zpe] WS F4-3}3L NF-«xBe| HA=dh Edsl= oS 2§
S Thekst A fdka) AdkE|o] Qltk(Silverman & Maniatis
2001; Hayden & Ghosh 2004). 3 7oA = Alo|E7}
QI FHo| o T ol HHAF A= A=
RIE Y Qth(Kawamura et al. 2012). WA E5 9 &
X Foll 2o} pro-inflammatory cytokine®] #-H] TS 7HAA]
71 Zo] FQ3lt. & AoMe ZEuT B FE5
Aol o3k dF i FAA FHe] FFS Il ¢
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<Figure 4> Effect of L. glauca Blume extract on SIRT1 activation in HCT116 cells.
HCT116 cells were treated with 0, 50, 100 ug/mL L. glauca Blume extract for 48 hr, collected and then lysed. Lysates from the cells were
subjected to westernblot assay for SIRT1 and B-actin. Specific band intensities were measured using a densitometer and SIRT1 induction was
calculated as SIRT1/B-actin ratio. Mean+SD of three independent experiments. The significance was determined by a Student’s t-test (*p<0.05)
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