Korean J. Plant Res. 31(2):102-108(2018)
https://doi,org/10,7732/kjpr, 2018, 31,2,102

Print ISSN 1226-3591
Online ISSN 2287-8203

‘ ‘ Original Research Article ‘ ‘

HEZ OIEHE FE20| HMS 55 Y HEY ME N S3l

EEHT, Mol2T, M5, o|R3, X, HCi2, MEfZ, oty xFH*
oA

Anti-colorectal Cancer and Anti-oxidant Activities of Rubiae radix
Ethanol Extract in vitro
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Abstract - Rubiae radix is root of Runia akane Nakai, it has been used to hemostasis and blood stasis in Korean and China.
This study investigated that anti-oxidant and anti-colorectal cancer effect of ERA (ethanol extract of Rubiae radix) and
WRA (water extract of Rubiae radix) using RAW 264.7 (murine macrophage from blood) and HCT-116 cells (human
colorectal cancer cell line). ERA contained polyphenol (45.77 + 2.03 mg/g) and flavonoid (22.82 + 1.33 mg/g). 500 uM
H,0,-induced ROS generation was diminished by 500 ¢g/ml ERA treatment in RAW 264.7 cells, but not WRA (125, 250,
and 500 pg/ml). Moreover, caspase-3 activity and DNA fragmentation increased by 500 rg/m{ ERA treatment during
apoptotic cell death in HCT-116. Results demonstrated that anti-cancer effect of ERA against human colorectal cancer cells
is mediated apoptotic cell death and DNA fragmentation through caspase-3 activation. However, further study is required to
what active ingredient of ERA are important for anti-oxidant and anti-colorectal cancer effect in vivo.
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10% FBS (fetal bovine serum), 1% penicillin/streptomycin<-
H7¥5to] AL T°C, 5% CO, A vieFsln 413}
sk

AZPZE 24

M| ZAYZE-2 CellTiter 96® AQueous One Solution Cell
proliferation assay kit (Promega, Fitchburg, WI, USA)E A}
ga1910m, AEALe) ERE o] tebd] 245k, HOT-16
NEZE 96 well plate®] 5x10* cells/ml L7} HE2 B3}

WA olehe 58| GAst 5 W hYF AT o) F3t

T 37C, 5% vi7Io Al 24A17F vRFRE 3 A 2t ol 5
255 747+ 31,3, 62.5, 125, 250, 18] 1L 500 ug/ml ‘FE2
24A17t 52t A E]BHeH, MTS A9 20 pbE @il 247 &
QF vjj ¥t 2 microplate reader Infinite® 200 PRO (TECAN,
Mannedorf, Switzerland)E ©]-838}9] 490 mmof| A S FEE =
xﬁ}odr/} N EAZE-2 AATY 20| Tjst 22 TS}

i oo wheh FEEE0 YHIE AP EIE ST

Tunel ¥4

Tunel 5412 DeadEnd™ Fluorometric TUNEL System
(Promega, Fitchburg, Wisconsin, USA)S ARSI o A
2ALS] ZREZo| wEbA 43kt HCT-116 A5 12
well plate®]| Al cover slip 2Jol] 5x10° cells/ml EE7} & &

w3, 37T, 5% v 1004 24417 vl R, v Al

°ﬂ Azt otk FEE(ERA)S 244758 A Efskgle, 1
3 10% neutralized buffered formalin (NBF) 2 4CojlA] 205
%0} 7143}99 11, phosphate buffered saline (PBS)Z 21 o]
Zt) T 0.2% Triton X—100 in PBS & © & 557+ E3}
5} 5] PBSE 24 MolZ9leh. e vt GLE S wE A
5}31 Equilibration bufferS 55-7F 42815321 100 xl rTdT
incubation bufferg 2|5} 37°Col|A] 14|17t 5t vlekstaict
71 3 2XSSC bufferg #2|5}12, PBSZ 2 A& H Prolong
™ Gold antifade mountant with DAPI (Thermo, Waltham,
MA, USA) &2 E-9]5}¢] Epi—fluorescence microscope (Carl Zeiss,
Oberkochen, Germany)E ©|-838] 34 A& A5G

Caspase—3 ZAE =34
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Fig. 1. Effect of extracts on H,O,-induced ROS generation in RAW 264.7 cells. (A-B) WRA; water extract of Rubiae radix, ERA;
ethanol extract of Rubiae radix. After pretreatment with iridin for various concentration (125, 250, and 500 ug/ml), RAW 264.7 cells
were treated with 500 M H,O, for 24 h. ROS was measured by flow cytometry. Representative images were taken from at least three

independent experiments.
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Table 1. Polyphenol and flavonoid contents of Rubiae radix
extracts

Groups Polyphenol (mg/g) Flavonoid (mg/g)
WRA? 14.50 £ 0.86* 11.81 £ 1.30%
ERA’ 45.77 £ 2.03 22.82 + 1.33

“WRA; water extract of Rubiae radix

YERA; ethanol extract of Rubiae radix

*Each value in the table is represented as mean + S.D.
(n=9)

et G52 7HAAL Ql&o] BHel A QltH(Pandey and Rizvi,
2009; Horakova, 2011),

ERAS| Zojuls B Eehi o] & gHk 717 45 77 + 2,03
mg/g, 22,82 + 1,33 mg/g &, Kwon et al (2014)°] &J3)] &=
X 27K Moringa oleifera Lam,) % oebE F2E(E0] 9|
;40,72 + 1,53, Z2+E 0|5, 10,03 + 0,30)1} H]wLafo] &
o O w2 e Ele 4= Qllen, 7} 9l B —carotene,

2 Eeuls ko] ot AR Al 24 =
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WRAE= HO.01 9J3f 57He ROSE JAISHA] 53 o1 (Fig,
1A), ERA= H;0, (99.97%) 9} B]aLste] 500 ug/me 5ol A
34.39%7H4] ROS A4 AIsHItHFig. 1B). ROSE Al W
- ojatel] ofsf A=, Al Eatel fA i Fofl o
BICHRhee et al, 2006),

T3ROS/ A ZAFEARS =g vk ol el 45
HE] $S FEdlo] B2UH3S 90| Relo R e
QIth(Kang, 2013; Mittal et al,, 2014).

olof wh2} ERA= HoOz0l Oflf 71l ROS A8 A Alsh=
Ao & woteln| A FUSHH WRA H Ut} ERAZF AL &
S0 2 A0 Uyehyirh

A2 oehE 559 HCT-116 A|ZF AbE a7}

O AFE ATV i vitro S:220) 4] tels)r] &3] o
2 Al323291 HCT-116 M| ZE o]-8-5to] AE S XI3si3ith.
WRAS HCT-116 N30 o] e] 3-%(31.3, 62,5, 125, 250, and
500 ug/ml) = 24417t F2t A 2jsto] AlAYEE-S BRI A,
A ZAEEO] o8 o= ZasiA] ehotthFig, 24).

SIA|YF EARE 722 2710 & A2|ohlS wf 313 ug/ml 55
HE| AZAYEEo] T ofEH 07 7HAstHA 500 ug/ml 5
Lol HCT-116 A|2E9] AE-go] 71.22 + 3.13%71A] 7haxs)
Sich(Fig. 2B).

ole} 22 z7lof| 4] Kim (2015)2] Hire] st 7iE4%
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Fig. 2. ERA (ethanol extract of Rubia akane Kakai) induced cell death in HCT-116 cells. (A-B) WRA; water extract of Rubiae radix,
ERA,; ethanol extract of Rubiae radix. HCT-116 cells were treated with various concentration (31.3, 62.5, 125, 250, and 500 ug/m0)
for 24 h. Cell viability was measured by MTS assay. Means values + SD from triplicate separated experiments are shown. *Means
with difference letters are significantly different at p < 0.05 by Duncan’s multiple range test.
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Fig. 3. ERA induced caspase-3 activation and DNA fragmentation during apoptotic cell death in HCT-116 cells. ERA; ethanol
extract of Rubiae radix. HCT-116 cells were treated with various concentration (125, 250, and 500 ug/ml) for 24 h. (A) Annexin V
and propidium iodide staining were analyzed by flow cytometry. (B) Caspase-3 activity was measured by capsase-3 activity assay.
and (C) HCT-116 cells visualized by tunel assay. Representative images were taken from at least three independent experiments.
Means values + SD from triplicate separated experiments are shown. *Means with difference letters are significantly different at p <

0.05 by Duncan’s multiple range test.

ANE4E PRI} S Hold RO dkelA glow]
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apoptotic cell death (apoptosis, Q2—4 + cell death, Q2—2)&
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T2 2 A azAte] ofsl= Thil A Q] caspase—39] B/
ShoIgt A}, ERAE 500 ug/ml == A2|5l5kE o 4/l
of H|1slo] 135,44 + 3.65% 7HA| %715F3ICHFig, 3B).
A Aol np71A| 2, DNA fragmentaions E21517] 9
nel GAS =33t AT} ERAS 500 ug/ml F =2 #] 2|3}
] Tunel positive signal©o] 7} @o] Uelutth(Fig, 30).
= F5HH, ERAE T QA L3241 HCT-116 A3
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