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ABSTRACT

Objectives: Erigeron bonariensis is a type of Erigeron found throughout the tropical and
subtropical areas as one of the perennial plants or pioneer plants. It is known to show detoxifying,
antipyretic, and anticancer effects for various cancers. However, there are no reports on the
anticancer effect of E. bonariensis on oral cancer cells. In the present study, we investigated the
effects of the methanol extract of Erigeron bonariensis (MEEB) on the inhibition of cell growth and
induction of apoptosis in mucoepidermoid carcinoma (MEC) cell lines, including the MC3 and YD15
oral cancer cells. Methods: MC3 Cells were treated by dimethyl sulfoxide (DMSO) or methanol
extracts of 20 various natural products 20 pg/mL for 48 hours and cell viability were analyzed
as Trypan blue exclusion assay. The effects of MEEB treatment on the cell viability of MC3 and
YD15 cells, for 48 h, were analyzed by Trypan blue exclusion assay. The anticancer efficacy and
apoptosis of oral cancer cell lines were analyzed by western blot analysis. The statistical significance
of differences between groups was analyzed by Student’s two-tailed t-test. A value of P<0.05
compared to the vehicle control was considered statistically significant. Results: Among 20 different
naturally derived products, MEEB significantly inhibited cell viability and increased cleaved poly
[ADP-ribose] polymerase 1 (PARP) protein in the MC3 and YD15 cells in a concentration-dependent
manner. Conclusions: These results suggest that MEEB can be used as a natural anticancer drug

for the treatment of human oral cancer.
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T2 MIEFZ AlAPIA TR Eo] 6| = 2 S9t oo 2 ThE oFEol Hsl M =rk sl 2
7IAPgEC] ol ot 5 AYEEO| MY 2 Fo g A QIeH1-3]. el SREa W At
F°] 90% O]”QE 7P Eskal I Hioll 742 ZAolM EAshs e, Elu
(sarcoma), =5 Wk PEF(ymphoma), 4 (melanoma) 5] Utk M A
(mucoepidermoid carcinoma, MEC)2 EFRA QFSol|A] 7H S5t ol/d /dm] otk =735 k2] oF 15%,
E}olA] oFA] ko] oF 30042 x}5F QJrH4-6]. HmALE|o} Eof|x] 3F8lA ORE-S o] 85} HES Slola L
AFE0] AR Mg Al AT olM = B2 A7} o] FolA UA| rH2, 7. F2 Atolde et

o X2 5 35H4] oFEx| 5ol FAE- gl

QIR HAFEE-2 Ao 2| A=A 2 -G thgt Pha] o] HokA|HA] S1a4] ofE-Sof| vlsl =
/do] o] of2] x| g =A] ARGE|o] RITH10-12]. 5] MAFEE-2 25 A A BA2A Fe% A=
Ch Ats]o] QIEH13-15]. AAFEE Soll sl A= (erigeron bonariensis)= =3t 2Hcompositae) &
Z4(conyza, erigeron linne)oll £6h= A ERZ YAtA| = FolH2]7te] SR 2| 2jo]m, 9-2juzlolA]
© 715 Hglol] ofsl| 2= 5ol w2 FRAIRY T Al ol & #3Esh= 2o dEA Sltile]. obAlof
o] AsolstoM= oY, sl =2kE, FASEE 52 B2 ol8dl vt dehe x| 2l ffs HEAl &
85|11 UTHI7). A 0] 22 Vo] 544 X S| 2 ARSE| L, A2 AR = ARGE]H Bie=
AdAtel o] x| & oFA| 2 ARGEITtaL H Atk o] QIH{18]. S et bAl|azell A Fetarsol ATkl S
o] ATH19,20]. F|Zoll= HMAFEES 085 o A& A7 &sHA| 13 Folot. kARt oj2fdt B2 A
TE oM = Aol iz Alge] detoliie] &5 e vzt glc

ool & A= HAFZE Foll iRl Az viehe FZE(MEEB)E AR&Sto] Algte] thaydh 7ot
Z0]| MEC A|EZ22] 2591 MC32}H YD150IA] A|ZAYZ 4] &5 U MZAME 852 £ MEEBS] &1
a5 gelskaatsiyich
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1) Azl 2 A

2 Ao = Bl o Soll AZE T UFSMEC) ]l thet g etolld &5-2 Flstatat MEC cell lines

F Y AL o] Qlis AR 3Rt ARESEQ1 MC3 M2E9} YDI5 A2 ARE-5H3ITE MC3 Al 2E+= Fourth
Military Medical University(Xi'an University, China) - 25€], YD15 A= AA|chsla 2|2fchst 774+
2J8} Al (Yonsei University, Seoul, Korea) 23E] 2t MC3 A= Dulbecco’s Modified Eagle’s
Medium(DMEM) BiZ]E, YD15 A|2E+= Roswell Park Memorial Institute(RPMI) B2 S AF8-511 31, 10%
Fetal bovine serum(FBS)2} 100 wmL 2] penicillin?} streptomycing: 23 9+ 8| 2| = 25 37°C, 5% CO,
81%F71(CO, Incubator, VISION Scientific, Korea)ollA] Alth BieFsto] A8SFATE. MlEBl YRS 2oh AR
DMEM, RPMI HiZ|2t FBSE Azlo2HE] 1At Welgene, Daegu, Korea). | anhbody =
Cleaved PARP*= Cell Signaling Technology(Danwvers, MA, USA). S 2 HE] Al 39k Actin Pl Santa
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Cruz Biotechnology(Santa Cruz, CA, USA)Z2E] J5lo] ALE3}9itt SHAlE2E29 0 2 HE] A3
HE2-207]2] HAFZE-2 DMSO 100 mg/mlLell 83l A1, -SrjA]| = A8 DMS02] 555+ 0.1%
S Z3FotA] ekttt DMSOol| 84l HAFZESS UM ZET0) 20 pg/mLe] FE= A2letlct
<Table 1>.

Table 1. List of natural extracts provided by Korea plant extraction bank

No. Scientific name Family

1 Iris ensata var. spontanea Iridaceae

2 Clinopodium gracile var. multicaule Labiatae

3 Impatiens noli-tangere Balsaminaceae
4 Cymbidium goeringii Orchidaceae

5 Erigeron bonariensis Compositae

6 Majanthemum dilatatum Liliaceae

7 Rhododendron tschonoskii Ericaceae

8 Campsis grandiflora Bignoniaceae

9 Potentilla chinensis Rosaceae

10 Goodyera macrantha Orchidaceae

11 Dianthus sinensis Caryophyllaceae
12 Conyza sumatrensis Compositae

13 Viola woosanensis Violaceae

14 Dicentra spectabilis Fumariaceae
15 Helianthus annuus Compositae

16 Nelumbo nucifera Nymphaeaceae
17 Lilium lancifolium Liliaceae

18 Chaenomeles lagenaria Rosaceae

19 Lychnis wilfordii Caryophyllaceae
20 Nymphoides indica Gentianaceae
2, iy

1) Nl &5 (viability) 374

MC3 M|2Z+= 6-well platecl] 2.2 X 10°, YD15 A|ZE+= 60 mm dishol] 8 X 10°2] 2710 2 NS B3t ulj 2]
of| Cello] 50~60% #3752 w 0.1% Dissolved in dimethyl sulfoxide(DMSO)Z thz2oll #2|5ta 5
ug/mL, 10 ug/mL, 20 pg/mL, 40 pg/mL2] &= 2, YD15HIEOll= 5 pg/ml, 10 ug/ml, 20 pg/mlL, 40 pg/ml,
80 pg/mLe] 5= = Z}7F 48|t F9k X 2] & AYES Ajaze] AYEE-S ERISIITE MEEBE 5% FBS7} 32
31 DMEM}+ RPMI HiR]of| A 4841 7F 2] 2] & Neubauer’s chmber(hemocytometer) S 53l Al2Z2] 5
AlZ3}Th HlZ= Phosphate buffered saline(PBS)2 A|2}5HaL Trypsin-&-2H(Welgene, Daegu, Korea) %]
2] %800 rpm, 33 A2 25t S SASIITE FolRl= Aol PBSE 1 mLE L wjslo & AojE &
Hemocytometerg AR&-slA] AA| A39] -5 Alo] BEES F75IUh & A2 Triplicate= AIHA]
Addsiict
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2) Western blot 241

MC32+ YD15 MJ2E= 60 mm?2} 10 cm dishol] 255131 DMSO2F MEEBS- & =8 2 2] 2f5}ict. Tl
g2 ol MlAE= Lysis bufferet DC T2 249 (Bio-RAD Laboratories. Hercules, CA, USA)& A-8-5}
et Tl sampleS-2 SDS-polyacrylamide gel 2 77| %95-& 53l 2] & PVDF membrane(Bio-RAD)
= 0|&5to] o|FAIZiT. A|ZAPHC] dojub of2] 71A] ZF=e 2Jste] Mitochondria”t /g3t &1L
Mitochondria®llA ®F&Eh= of2] el EE2] /do] oJsiA] AlsEApE ] ol oA Qlot. Al =ARE
5= Tl Z- Poly(ADP-ribose) Polymerase-1(PARP-1)-& Al ZAPES] 3211 BAF7 | 0 & e ok
[21]. o] = ERI5}7] 3l MembraneS- 5% skim milkel] -2 9027 F YA AIZ1 & 13+ 4191 Cleaved PARP,
Actin-4°Col|A] overnight © 2 BiF5} Atk Tris buffered saline containing Tween-20(TBST)2 A2 }al
A horseradish peroxidase(HRP)S A3t 23+ FAIS 9027 A2 sisioint. Thidls Rlshr| sl
Fletrochemiluminescence(ECL)-&-2H(Santa Cruz Biotechnology. USA)S AF&-5H3]TH

3. 8124

QL

BE AAAIRE 39] o ke SHoI A Wkt EEHAE AIER F, ti2d o 2| Bt 7k Aol o] F
L2785 27317 $18ll SAREA 2 ttest B4 S &3l ZAISIA. & AA7-2] Aol ARGt SAIZ =R

-2 GraphPad prism version 45 0|-85}1131, SAZ] 5-2]4F-2 0.052 SH3AL-
HA1Zx

1. MC3 MZ0i|M o2 MAFEE S| MEME A =22t
TR AR MC3 Aol HAZZE 20719] MEAJH Al BkE ERIsH ] flsl Al Aleil=
Slo] AEs}lticHg, 1>, $HAl 25228 C 2 HE] Alg B2 20710] HAFZ 252 20 ug/mLe] 5%
TR AR MC3 AlEo]] 48417 &2t %2fato] Alae] Ad7dE-2 ER1sIitEig. 1>. Trypan blue
MRS ARGt AllEAISs A MC3 A|ZollA= 127119] A AFZ-Eoll M ti 2wkt Bl ulstod &3 =
MGC3 HIZE2] 7}+-5-o)Ad A ASIHATHES, #5, 46, #7, #8, #9, #11, #12, #16, #17, #19, #20)(p<0.05).
ol F MC3AEo|M 384 0 &2 7P -2 M| 327852 AIeH A 52=5-2 #5 Erigeron bonariensis

2 AYE vekE 352 (MEEB)°| 3t

Ar fu o

T7ete] 25 F HAFH|AE(MEC) M1 MC3 A2} YDI5 A|ZoflA MEEB2] MlEA7 o34l &
TS ERls}7| el Al Al Soto] Ml BEE-S ARsIQItEg, 2>. MEEBE MC3 All22e 5 g/
mL, 10 pg/mL, 20 ug/mL, 40 pg/mLe] 5= & YD15 A|Zo= 5 pg/ml, 10 pg/mlL, 20 ug/mL, 40 pg/mL,
80 pg/mLe] 52 ZH} 48417t 539tk 2 2] & AYESE MaLe] 425 A|E51ITh |2 Al Z 3 MC3 M| 2ol
A= 5 pg/mL, 10 pg/mL, 20 pg/ml, 40 pg/mLe] &%= %2 uf thzxtatt vl wsto] AJE3l = MC3
Ao 9713218 (p<0.05) QA 7348131, YDI5 AlAEof| A= 20 ug/ml, 40 pug/ml, 80 ug/mLe] 5= #]

[
7 AMH > MEEB= 49 AlEZF91 MC3%2 YD159] HJE5-A1S AAA71= aabQl 22 U= 8l
5}
=
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Fig. 1. The effect of sundry natural products on cell viability in MC3 cells
The graph represent of three independent experiments of MC3 cells. Cells were treated by dimethyl
sulfoxide (DMSO; vehicle control, White bar) or methanol extracts of 20 various natural products 20 g/
mL for 48 hours (#1-20, Black bar), and cell viability were analyzed as trypan blue exclusion assay (0.4%).
The graph is mean=®SD. *p<0.05, Significance compared with the vehicle control-treated group

120 - MC3 120 YD15
100+ __ 100
28 ] 2 9 i
- gt ¥
= 3 60 - s 8 60
32 w0 32 w0
20 201
0 0

0 5 10 20 40 0 5 10 20 40 80
MEEB(ug/ml) MEEB(ug/ml)

Fig. 2. The effect of erigeron bonariensis (MEEB) on cell viability in human oral cancer cell lines
The effects of MC3 cells YD15 cells were treated MEEB for 48 hours on cell viability were analyzed by
trypan blue exclusion assay. Cells were treated by DMSO (White bar) or treated by each concentration
for 48 hours (#1-20, Black bar) in MC3 cells (left) and YD15 cells (right). The graph was typical of three
independent experiments of MC3 cells (left) and YD15 cells (right). The bar is mean=SD. *p<0.05 as

compared DMSO-treated group
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3. 72 MIEOIA HYx HELS FEE(MEEB)2| MZAIE 1}

MC3 A3} YD15 A Zoi|A] MEEBO] 2J5t M| EAPES G E5h=%] Yo}k 7] 2Jal Western blot £
S E3510] cleaved PARP Tl 210] 84S S1oI519IticFig, 3>, MC3M| o]l 5 pg/ml, 10 pug/mL, 20 pg/mL,
40 pg/mLe] 5E 2, YD15 M| Zol= 5 ug/mL, 10 pg/mL, 20 pg/mL, 40 pg/ml, 80 pg/mL.e] 5= = ZH2}H48
A2t X 2fsigint. 1 A} o ztol] Hlsto] 7749t AlaEstol] MEEBE #2532 ) cleaved PARP
Hizlo] &/do] F71=| iti<Fig. 3>. o|= MEEB *{2]o]| 23t -+ A3 o] A7 AAll= A ZAFES Yo7

<t e HRdo] 2l & 4 ASIth

MC3 YD15
MEEB(ug/ml) 0 5 10 2040 0 5 10 20 40 80
Cleaved-PARP - |- w e o oy o

0 058 067 072 084 003 047 049 050 052 055

Actin | esesres | (e or e g9 o o

Fig. 3. The apoptotic effect of Erigeron bonariensis (MEEB) in MC3 cells YD15 cells
The apoptotic effects of MC3 cells YD15 cells were treated using dimethyl sulfoxide or various
concentrations of MEEB for 48 hours. The apoptotic effect of MEEB was decided through Western blot
analysis using the antibodies against cleaved poly ADPribose polymerase (PARP) in MC3 cells (left) and
YD15 cells (right). Actin was used as interal control

ot

TS HIRE TR O A 25P) 93 S S Al R, ol 2, oA 2, WAMIALE, Tl
4, 9f}7] 44 1) 0 S5} o] 9lrk IFOINE A o] FRARGHIL U B, 9]
) 422 HIES T2 TR X B S A A BAGT}42 5 ] Aln|HRl Bxto) et 7]
o2 2eHE 4 G B S0] THAT). Wl BE PRS0 AN MR B 5L o 83 X o]
Q170) o eix|3 glom, Tl HA%E B 5o AR A|Eo e AES A Et 8l ey

TS 7RI QoL e A Ql=/deiolth22,23]. o it whE R of2 Rt HlZEFollM HAFE=

& 7% HIE HES olAIsto] Geisol Urk Ll QITHP L. FekA| Aol Al g slof
HEAE B 270k ABS YA E5- AZh A 2 I A7l S 24 Fo 3}
Uolck. ufebr] £ ol w4 7749k A 2 S0 shtel MC3 AlZoIA S5 2 8- 3olA A

SR 20712] HAFZEE0N 2t Al g oA Exhe ERlsh ottt 1 A7 MC3 AlEollX 352 &
20712] HAFEE-E Sl #5 Erigeron bonariensis Q1 Az Mgk 2ZE(MEEB)l| 2J5H A2 A=
50| thz=tol vlal 71 o] ZAghe ERIg 4 UTKFig. 1>.
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Azs gol|7H ite] Zokt ASHAER ofrlote] X g ostolA= L% 2 AR50 x| 5ofA|= A
S5 ITH17]. B9 MEEB= o12] ollM dedarso] A=l =, % sl Mzl A9 B
HI1299 Alzzofix] AliE=/d BahE A5t AR a7 lvke HJJ} AEH19). oA+ 2k
S B0 2 7JQA| 2ol A = MEEBO] 2t gtaabr} Qlex] ERlsi 1z 81ct. <Fig. 1>2] A2
TS HIo 2 et |EFQ) MC3 Al229F YDI5 MIZEES- Alelisto] MEEBS] 9 a-soll= ofwet J3=
J2|=A] At E QT MC3 A2} YD15 Al 2ol A MEEBO]| 23 A2 AEE-2 2fRlsl7] 9Isl A=Al
2 5ol 2elsl Hokeh 1 23, Fig, 20014 & 4= 3150l MEEBS 212151312 w] vzttt vl sio] A&
T MC3 A2} YDIS 322 471 -fold Q7 s olE 4] 0 = Zhavshs A2 R J%}a-}:](p@ 05). o<
F2oll ofsh o) M2 AN = AR 7|31 0= AlEARE T} Hedo] lohar A ik
(15,17-19]. Ml=ZAFE ] 9+ FEQ! Apoptosist AACY 2]5h Al /g0l S35t Fdolrt. =213
AIEAPEL o] Thild gl R} 2du} Ml i A S g A 2o ofsf uii7lie)= AYakeha] sk Al v
= AIAE Uiof|A] o o]t} AJaE Uof|A] H|aEAREo] Lojup of2] 71A] 21591 2Jste] Mitochondria?
2/ds} =]l Mitochondriaoi|A] {E5= of2] Tla 5:0] Z/do]| ofsiiA] A|azabdo] doftthal defA 9l
t}. 21912 Mitochondria apoptotic £2& A 20 9lo] 552491 &J&he st n| EZ =2 ojof] 2Jgh A
FAPE F= Tl Z poly (ADP-ribose) polymerase-1 (PARP-1)2 AlZAPHS] thix 2| Ql Bapr|zd o= oF
2141 At [24,25]. webA] 2 Aol A= MEEB2] A2/ A7 A|EEAE R e Jl=A] Lot 2i5]
M|EAFES] ARl BAF7 17 0 2 2R cleaved PARP THA] S Western blot +41HS 5510
BRlsl] 2 A 7 FAUAZEToIAM A|22) Ag7o] At 2k 5 UsHA| cleaved PARP Tl 0] B0
7I53At. o= MEEBO]| 2Jal] AlZAME o] =t o] AIRA|AE /7ol Al Qrhs BAEH o] Al

4 4= QU WA, ojefet AnkE F3tsl = wi, MEEBE 4% ol asol tigh A4l ez 2 71

o
Kelye]

o

Ho] gl HAFE 20| B O BQIck S £ Q7o) Ao R HAEE RS 0l §310] 74
HEFOIN MIAEE oA 3 AZAIE T BRI wh2ol Alztel 77 ol ok 22 s 1
G lolle g7} Sl mlebd] S RSk Sl 52 A 9 Qo Sfste] 77
o2 915 oFE RS S5t 54 1771 BT 710 2 ARk olefet $4ATES E3) MEER} 7

B ol elet FAR A = B 4 = AP =4 vl

1. £ Az Fol|A FEA 0 2 MEEBE X]2]5}31-2 w tfjzzol| Hlsh &) Q= 73oAlz o] 471 92
3 QA ZhAashe ATHE ERISIITHp<0.09).

2. MC3 AlZ0f| 5 pg/mL, 10 pg/mL, 20 ug/mL, 40 pg/mL2] 5= 2, YD15 HlZoll= 5 ug/ml, 10 pg/ml,
20 ug/mL, 40 ug/mL 80 ug/mLo] 5= 2 48417+ 2] 2]st Axk MEEBS 7739} Ml 30| H|ZAJH-2 5-2]
3 A ZAEAT, NEAFES] thEAQ] BA7 |3 TR ZF 5Pl poly (ADPribose) polymerase-l
(PARP-1) 2312 t 23} H] wslo] MEEBS 2| 2]5191S uff Z71513ic

b, A4 Q1 Auts F5el & uf, AUE viehE FZE(MEEB)2 3% ol as-2 7 24l
BEA 7hs/go] e MAFEEC] E Ao Alg sk

https://doi.org/10.13065/jksdh.20200070



770 - J Korean Soc Dent Hyg 2020;20(5):763-71

Conflicts of Interest
The authors declared no conflicts of interest.

Authorship

Conceptualization: BS Jang, SA Lim; Data collection: BS Jang; Formal analysis: BS Jang; Writing-
original draft: BS Jang, SA Lim; Writing-review & editing: BS Jang, SA Lim

References

Warnakulasuriya S. Global epidemiology of oral and oropharyngeal cancer. Oral Oncol 2009;45(4-
5):309-16. https://doi.org/10.1016/j.oraloncology.2008.06.002

Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates of worldwide burden of cancerin
2008: GLOBOCAN 2008. Int J Cancer 2010;127(12):2893-917. https://doi.org/10.1002/ijc.25516

Cho KH. Lysophosphatidic acid-induced TWIST1 and slug expression in oral cancer cell invasion. J
Dent Hyg Sci 2017;17(5):433-8. https://doi.org/10.17135/jdhs.2017.17.5.433

Choi ES, Oh S, Jang B, Yu HJ, Shin JA, Cho NP, et al. Silymarin and its active component silibinin act as
novel therapeutic alternatives for salivary gland cancer by targeting the ERK1/2-Bim signaling cascade.
Cell Oncol (Dordr) 2017;40(3):235-46. https://doi.org/10.1007/s13402-017-0318-8

Lujan B, Hakim S, Moyano S, Nadal A, Caballero M, Diaz A, et al. Activation of the EGFR/ERK pathway in
high-grade mucoepidermoid carcinomas of the salivary glands. Br J Cancer 2010;103(4):510-6. https://
doi.org/10.1038/sj.bjc.6605788

Kim J, Park YM, Lim DS. Purification of materials produced by amylocolatosis sp. and anticancer effect
in oral cancer model. J Dent Hyg Sci 2003;3(1):11-4.

Shen J, Huang C, Jiang L, Gao F, Wang Z, Zhang Y, et al. Enhancement of cisplatin induced apoptosis
by suberoylanilide hydroxamic acid in human oral squamous cell carcinoma cell lines. Biochem
Pharmacol 2007;73(12):1901-9. https://doi.org/10.1016/j.bcp.2007.03.009

Lee HE, Shin JA, Jeong JH, Jeon JG, Lee MH, Cho SD. Anticancer activity of ashwagandha against
human head and neck cancer cell lines. J Oral Pathol Med 2016;45(3):193-201. https://doi.org/10.1111/
jop.12353

Shin JA, Shim JH, Jeon JG, Choi KH, Choi ES, Cho NP, et al. Apoptotic effect of polygonum cuspidatum
in oral cancer cells through the regulation of specificity protein 1. Oral Dis 2011;17(2):162-70. https://
doi.org/10.1111/j.1601-0825.2010.01710.x

[10] Lee HB, Kim JC, Lee SM. Antibacterial activity of two phloroglucinols, flavaspidic acids AB and

PB, from dryopteris crassirhizoma. Arch Pharm Res 2009;32(5):655-9. https://doi.org/10.1007
/$12272-009-1502-9

[11] Min BS, Tomiyama M , Ma CM, Nakamura N, Hattori M. Kaempferol. Acetylrhamnosides from the

rhizome of dryopteris crassirhizoma and their inhibitory effects on three different activities of human
immunodeficiency virus-1 reverse transcriptase. Chem Pharm Bull (Tokyo) 2001;49(5):546-50. https://
doi.org/10.1248/cpb.49.546

[12] Agarwal R, Agarwal C, Ichikawa H, Singh RP, Aggarwal BB. Anticancer potential of silymarin: from

bench to bed side. Anticancer Res 2006;26(6B):4457-98.

[13] Hajdu Z, Hohmann J, Forgo P, Mathé I, Molnar J, Zupkd I. Antiproliferative activity of artemisia asiatica

extract and its constituents on human tumor cell lines. Planta Med 2014;80(18):1692-7. https://
doi.org/10.1055/5-0034-1383146

https://doi.org/10.13065/jksdh.20200070



0
Hr
>
e

Mot/ ek MZER0M HYx FES0| dns - 771

[14] Ooi KL, Loh SI, Tan ML, Muhammad TS, Sulaiman SF. Growth inhibition of human liver carcinoma
HepG2 cells and alpha-glucosidase inhibitory activity of murdannia bracteata (C.B. Clarke) Kuntze ex
J.K. Morton extracts. J Ethnopharmacol 2015;162: 55-60. https://doi.org/10.1016/].jep.2014.12.030

[15] Van Ginkel PR, Yan MB, Bhattacharya S, Polans AS, Kenealey JD. Natural products induce a G protein-
mediated calcium pathway activating p53 in cancer cells. Toxicol Appl Pharmacol 2015;288(3):453-62.
https://doi.org/10.1016/j.taap.2015.08.016

[16] Lee YH, Hong SH, Na CS, Sohn SI, Kim MH, Kim CS, et al. Predicting the suitable habitat of invasive alien
plant conyza bonariensis based on climate change scenarios. J Climate Change Res 2015;6(3):243-8.
https://doi.org/10.15531/KSCCR.2015.6.3.243

[17] Nazaruk J, Kalemba D. Chemical composition of the essential oils from the roots of Erigeron
acris L. and Erigeron annuus (L.) Pers. Molecules 2009;14(7):2458-65. https://doi.org/10.3390/
molecules14072458

[18] Bukhari IA, Shah AJ, Khan RA, Meo SA, Khan A, Gilani AH. Gut modulator effects of Conyza bonariensis
explain its traditional use in constipation and diarrhea. Eur Rev Med Pharmacol Sci 2013;17(4):552-8.

[19] Csupor-Loffler B, Hajdu Z, Réthy B, Zupkd I, Mathé |, Rédei T, et al. Antiproliferative activity of
hungarian asteraceae species against human cancer cell lines. Part Il. Phytother Res 2009;23(8):1109-
15. https://doi.org/10.1002/ptr.2755

[20] Sohn SH, Ko E, Oh BG, Kim J, Choi E, Kim SH, et al. Global gene analysis of Erigeron canadensis-treated
TNF-alpha-, IL-4- and IL-1beta-stimulated A549 human epithelial cells. Ann Nutr Metab 2009;54(3):227-
35. https://doi.org/10.1159/000225378

[21] Chaitanya GV, Steven AJ, Babu PP. PARP-1 cleavage fragments: signatures of cell-death proteases in
neurodegeneration. Cell Commun Signal 2010;8:31. https://doi.org/10.1186/1478-811X-8-31

[22] Ovadje P, Roma A, Steckle M, Nicoletti L, Arnason JT, Pandey S. Advances in the research and
development of natural health products as main stream cancer therapeutics. Evid Based Complement
Alternat Med 2015;2015:751348. https://doi.org/10.1155/2015/751348

[23] Lee HO, Chun JY, Lee JY, Kim CH. Cytotoxicity on cancer cells of the extract of sophora flavescens ait. J
Dent Hyg Sci 2002;2(1):1-5.

[24] Igney FH, Krammer PH. Death and anti-death: tumour resistance to apoptosis. Nat Rev Cancer
2002;2(4):277-88. https://doi.org/10.1038/nrc776

[25] Cha JD, Kim JY. Essential oil from cryptomeria japonica induces apoptosis in human oral epidermoid
carcinoma cells via mitochondrial stress and activation of caspases. Molecules 2012;17(4):3890-901.
https://doi.org/10.3390/molecules17043890

https://doi.org/10.13065/jksdh.20200070



