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Sasa quelpaertensis Nakai (Korean name, Jeju-Joritdae) is one of the most abundant plants on Mt. Halla,
Jeju Island, and it has long been used in traditional medicines. Recent studies have reported it as pos-
sessing various beneficial functions, including anti-inflammatory, anti-diabetic, anti-hypertension, an-
ti-gastritis, anti-oxidant, and anti-cancer effects. However, the molecular mechanisms of its anti-cancer
activity have not been clearly elucidated. In this study, we investigated the anti-cancer effects and
mechanism of 5. quelpaertensis on human colon cancer HT-29 cells. Cell growth inhibition by 5. quel-
paertensis was determined by MTT assay. Apoptosis was performed by DNA fragmentation, flow cy-
tometry with propidium iodide staining (PI), and reverse transcription-polymerase chain reaction
(RT-PCR) to confirm the anti-apoptotic factors, such as inhibitor of apoptosis (IAP) family members.
NO® production was determined by Griess assay. S. quelpaertensis treatment resulted in the time- and
dose-dependent inhibition of the cell viability of HT-29 cells by inducing apoptosis, as evidenced by
the accumulation of the sub-Gl1 cell population stained by PI, as well as the ladder-like DNA fragmen-
tation in a dose-dependent manner. 5. quelpaertensis-inducing apoptosis was accompanied by the in-

duction of S cell cycle arrests, increasing NO*

concentrations, and the down-regulation of IAPs, in-

cluding X-chromosome-linked IAP (XIAP), cellular IAP-1 (cIAP-1), cIAP-2, and survivin. Taken togeth-
er, these findings have important implications for future clinical developments of 5. quelpaertensis in

colon cancer treatment.
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setts Institute of Technology (MIT)¢] G. N. Wogan HAHd
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HHSA A I % BD FACS calibur'™ flow cytometry (BD
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Fig. 1. Inhibition of cell viability by Sasa quelpaertensis Nakai bamboo leaves in HT-29 cells. Cell viability was determined by MTT
assay after treatment with 0, 50, 100 and 200 pg/ml of water extract or ethanol extract for 24 hr in human colon cancer
cells [15] (A), MTT assay after treatment with same ethanol extract concentrations for 24, 48 and 72 hr in HT-29 cells (B).
Each point is the mean + SD of three experiments. p<0.05 compared to vehicle (DMSO) control and *7<0.05 compared to

water extract by Student’s Atest.



Journal of Life Science 2014, Vol. 24. No. 9 1015

Sasa quelpaertensis Nakai (ug/ml)

T 0 50 100 200

§ 5, §
g s i H
S 17.7£1.35% 21.6+2.64% & 27.8+0.73%
: : _
3 E ’
o <~ ‘ <> ‘ d€e>

DNA content

Fig. 2. Effects of Sasa quelpaertensis Nakai bamboo leaves on cell cycle distribution HT-29 cells. Cells were treated with 0, 50, 100
and 200 pg/ml of Sasa quelpaertensis for 72 hr, stained with PI, and analyzed for sub-G1 and cell cycle using flow cytometry.
Representative flow cytometry patterns are shown. Apoptotic nuclei were identified as a sub-ploid DNA peak and dis-
tinguished from cell debris on the basis of forward light scatter and PI fluorescence.

Table 1. Sasa quelpaertensis Nakai bamboo leaves on cell cycle A& JAAGE AT A28, 4119 Li F[24]1A4 HAE9]

distribution HT-29 cells polysaccharidel| ©}3l S arrestd 47 37 2t HepG2 Al E

Sasa quelpaertensis % of cell 9| apoptosisE FEHTE Hugs R3HT
Nakai (ug/ml) G0/G1 S G2/M Apoptosis®] = & F77} & DNA fragmentation
0 79.1+3.51 7.1+0.12 5.4+0.11 AZzAEo] 55U v endonucleased] &3 DNAZF
W O wnat deeany R0t UOI2 2ASel $43E A2 A A
200 453172 123+1.08  15.24+0.07 [20, 27]. Tkt 471 AR 2stel A2 d HI-29 A2

ol DNAE 2% ¥ 1719%F= 5t DNA laddering® 4
< #F39t. 1 23 Fig. 3% 2ol Az A F

xo| §HL WA AE 248 AR Ao AzuE,

Sasa quelpaertensis Nakai (pg/ml)

MIZ==3UCHO| 2|5t apoptosis T

AEF7e AZ 29 9 24 817] 93 489 34 0 50 100 200
S8 Az FATE YA Al 2 @A S checkpointl A cyclin
dependent kinase (CDKs)9] &4 & 243t A U &449
DNAE 57371 apoptosiss =@ttt a4 5F ¢A 22
Ao AEZ7 7 AYE AYHA Fo} A
ox dHA 9o, AT AXF7E 2dFOEN GAZ A}
2L FEAVE AT AFH 3 YTH14, 35]. wHekA AF
2ol o3 ME 4 A E37} apoptosiseh A0l 9
A gletr] $ste] HT-29 Al Z ol 72A]7} Eol g
A& & flow cytometryE F3) AZF7E —L‘%@"S};’S{ 9
2% Go/GUIE iz 9 791%Mtd_ HAENET} 55 9
EHoR Zadste] A1 FEU200 ug/miold o 453%E
B2t Table 1), 4thd 2.2 S7]9} apoptosiss YEF &
sub-G171°l 7 71%9F 74% 014 200 pg/mle] AF x5
AR W 123%9} 278% 2 MEZNE7L Z71d AL

1Y 4 99T (Table 1, Fig, 2). o= AZzA o o3
Fig. 3. Apoptosis was determined by internucleosomal DNA
ip}(:piOSISOO HELZ] EHif—Zi H el Za‘i‘rest Tg}{fo%iﬁ;ﬂ 5 i frfgr}rjlentation. HT-29 cells we);e treated with 0, 50, 100
| ]-_0}9‘9"“@’ e A ddes AF22N S ar- and 200 pg/ml of Sasa quelpaertensis for 72 hr and DNA
rest@ o] FEH A AP FAES AL AZY F was extracted, eletrophoresed in a 1.8% agarose gel.
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Ha7t dTh[5, 23, 25, 40]. o]l B g M AFze

F2E= A 93 HT-29 M E9 apoptosis fr'Ee] NO* ¥
Ao oW FEFE WASA Fder] A WA W A
NO'Z Griess A%< o] &8to] 248t 1 A3} Fig. 40
A Uehd uke} o] th 2ol 4l 8.0 pmoles/10° cells¢] NO*
7 ERFAT A wE7F S7HE wek NOT 2 Fol
9 F oz Zrtste] Ha %9 200 pg/mle] FEES A
3t91< ® 31.3 pmoles/10° cells= ok 48} 7} ©] o] LAY
ATE & F AT ool AFzB el ofs) TAHE 1F
59 NO'& HT-29 Al x| tiaf AlZ=4d<& 7t A2ty
™ apoptosis ol A#HFel YFE & F AU

it

IAP family mRNA &80 D|xl= RIFZH4Q| &
IAP family 21252 apoptosis ol Fa3 9
+ caspase®t - FH A Q) AT O EZMN caspase®] 4
Algte] apoptosis e FAstE Aoz FHA ATHS, 7).
oo IAP family® TA8H<l survivin, XIAP, cIAP-1 %
cIAP-27} A F 2B ol ©] 3 apoptosisel W@ FFE 1|
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Fig. 4. Effects of Sasa quelpaertensis Nakai bamboo leaves on cel-
lular nitrite level in HT-29 cells. Cells were treated with
0, 50, 100 and 200 pg/ml of Sasa quelpaertensis Nakai bam-
boo leaves for 72 hr. Each point is the mean + SD of
three experiments. 'p<0.05 compared to vehicle (DMSO)
control by Student’s #test.
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Fig. 5. Expression levels of survivin, XIAP, cIAP-1 and c[AP-2
mRNAs in HT-29 cells treated with 0, 50, 100 and 200
ug/ml of Sasa quelpaertensis Nakar for 72 hr. Semi-quanti-
tative PCR was performed using primer specific to survi-
vin, XIAP, cIAP-1 and cIAP-2 or a actin control on 1
ug total RNA prepared.
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