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Anticancer activity of Pogonatherum paniceum Extract against
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Abstract
Pogonatherum paniceum is a type of grass known to have detoxification activity. However, very few
studies of its anticancer activity have been evident. Therefore, this research aimed to examine the anticancer

activity of P. paniceum extract against HCT116 human colorectal cancer cells. This research investigated the effect
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of P. paniceum extract on viability of HCT116 cells by the MTT assay, proliferation of HCT116 cells by the

clonogenic assay, migration of HCT116 cells by the wound healing assay and cell cycle of HCT116 cells by flow

cytometry. The results demonstrated that the P. paniceum extract caused the reduction in viability of HCT116

cells in a dose dependent manner. The percentages of viability of HCT116 cells were 81.92, 67.03 and 63.27 when

HCT116 cells were incubated with 1, 1.25 and 1.5 mg/mL of the P. paniceum extract for 48 h, respectively. It was

also found that the P. paniceum extract was able to suppress proliferation and diminish migration of HCT116

cells. It was also able to induce cell cycle arrest of HCT116 cells at GO/G1 phase. This research suggested that the

P. paniceum extract exhibited anticancer activity against HCT116 human colorectal cancer cells and might be an

alternative for cancer treatment.
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1. unih

TsAuzi34 (cancer) Ao lsnfifienuRnunAvesisad
Twetoresn q 2es31n1e Tnedaannisidsuwdasms
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panasuiUinsesUluven Uanguvay lauuu Aleqan i
NuATenuliIadassnauaunstuasity wagau
auuadaselalnanisdunsigsioulesl GDP-D-mannose
pyrophosphorylase (GMPase) tiiuu1ndu e glu
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2. Ta9 aunIaluazdsn1ive

2.1. MIAIPUATANA

ansafalidaildlunsdnudlddndusaia
wagyilmunsuiedaeis lyophilization laglasuainu
AULATILNIINDNNTEFNANG Mo A INEIAIENS
nsuIme aine dengie antu wieuasarnliie
Tawazawlunduusiaannide nsesas membrane
filtter yu1AFNTU (pore size) 0.22 lulasiuns uazifiy
arsavangluliiuuas fgamnd 4 ssmwaidoa ield

nagaunll

2.2, MWNzIRBYAs HCT116

Wnziienead HCT116 (ATCC wawdl CCL-287™)
Tue1115 Dulbecco’s modified eagle medium (DMEM)
17 10% fetal bovine serum (FBS) Laz81Ufug
(penicillin/streptomycin) liiduamisdusaguisenia

“Completed media” nuuddaselviwadiasayluguui
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fimsueulaeenludiesar 5 igumngll 37 ssrwaiioa
wazvnsdeleadnn 1 3 fu nisteleadimneiioi
Tng38n1susnisadennainfiuiia fen19uiu 0.25%
Trypsin/EDTA lngvidannngaommsidsseadinionn &1
Wwaanie phosphate buffered saline (PBS) InTudiy
trypsin 1 #addns Ynlugduuuiu 2 uri wdauun
nsivaeunielindesganssatsiiniindy (inverted
microscope) HiadanAn1IvignaananfiuiIn s vee

aaa v

wad wawhnmgaufizennienisdia Completed media

a

nuhlluniemannusiseu 1500 seusewndl (pm)
<, o v s il
Junan 5 uiil udgessneuvesead Talunyuslning
asidsaead Wllunluguuniaisveulasenlen

Souay 5 Noaungil 37 ssmwailva Weliiwadiatayseld

2.3. MsAnwINavasasanalidnfan1uiiYIn
Ypuwaa HCT116 1ae35 MTT assay

W3BUEAE HCT116 firududu ax10® wadse
faddns udigaiead HCT116 MaTeuly Usuias 100
Tulasans laaslu 96 well-plate wazlfiwadineiinuia
vz 1Junan 24 Flus anduddeuemsidonsad

yiaRuoen wasinemaasusadlmifidansadialiia
ANMUNTY 1, 1.25 wag 1.5 dadnSudeladang way
nquatvguldivarsata wdhluidsduguui
msvaulnoenludiosay 5 Ngungil 37 esrnwaldea
\Wuan 24 uay 48 Falus Weasuanfinans 3-4,5-
dimethylthiazol-2 -y1)-2 ,5 -diphenyl tetrazolium bromide
(MTT) Attty 2 Jadnfusdeiiaddng nauaz 50
lulasans vsluguufifansveulasenledienas 5 4
gaumail 37 ssenwaFea unan 3 $alus Saga MTT oon
WaILAL DMSO U3unas 100 lulasdnssiaviau wildinan
gAnduuas (optical density) imnuenIAdy 550 Yiluians
Tnaldin3oq microplate reader aanturuILSo8ay
arudifinvoaad [9] feil

% Viability = (OD/OD) x 100
\ilo
OD; = A1 OD vosnguansain

OD = A1 OD ¥BINguAIUAN
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2.4, n1sAn¥INAvasE1saNAtHIAdaNISINY
FuUVeLYaa HCT116 1ae3T clonogenic assay

WSBUAd HCT116 Ainuidudu 3x10% lwaane
faddns ntugawas HCT116 Mw3euld Ysuias 2
faddns lalu 6-well plate Twadin1gANURAIN1TUE
< < ) a X ¢ a a
Wunan 24 a1 uadeuemsideavadvilnifvesn

caa o

wazifinonsidsasadidansatnluiaemdudu 075,
1 uay 1.25 dadnfunefiaddng waznquatuaulidiy
ansatn rnduiluiluguaiifasveulasenlesdosas 5
flgungdl 37 ssrwaldoa 1Wunan 48 Falus loasy
na Wasuomsdeaeadlu uazduseifunm 7 fu
Taswdsuenaidieanyn  2-3 Ju Mntudueadde
cold-PBS W1u1n39wad (fixation) A8 cold-methanol
Wulian 20 unil wdadeumadaied 1% crystal violet
Junan 15 unil Fedseansae PBS asianan1svaaey
neldndeinaesqanssalviaiindu wastudiuiu

lalatiiusngluusazaududu [10]

2.5. MSANENaYRLENSENALHIRRan1sIARauR
Yaawad HCT116 1ae35 wound healing assay
W3EALEaa HCT116 NAULLNTY 6x10° Lyadsa

faddns uigagawad HCT116 Awseuld Ysuims 100

a

lulasans Talu 96 well-plate uaruaselimgaainizy
Aanunidunan 24 Falus ninudevesdsared
#28 DMEM filsiifin serum unluidsareludunid
msveulneenludionas 5% flguuail 37 ssrniwaiea
Hunan 24 $lus udradeszegrinsseninugad (wound)
TnensnInRITaaeY sterile tip 2un 200 lulasans
Sarmgadiingnoandae PBS wasifitomaldssadi
fasainlndnnanududunng 9 mﬂﬁuﬁﬂﬂl,gmslug’fﬂmﬁ
finsueuldeenludiesar 5 igumgl 37 ssrwaiioa
wazinszerviees wound Budunazivian 24 $alua
ThanfnadesarnisUnsesuna [11] feil

% Wound closure = 1 - (WD,,/WD,) x100
e
WD, = 528¥%139983 wound #itaan 24 F3lus

WD, = 528319999 wound L3uAY
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2.6. MsAnwINAYasENTERAlNAnAD AN TITAd
Ya91wad HCT116 1n835 flow cytometry

wdsnULad HCT116 fuansarnlidafidany
Wudu 1, 1.25 uaz 1.5 fadn3usefiaddns antudng
\9aaeIY cold-PBS Tk 19% FBS udan3uwadee 70%
cold-methanol 1Uutian 30 W1 d13M28 cold-PBS LAl
@1588a18 RNAase A [udu 10 lulasnsuneiaddns
wiunluifindigamgdl 4 ssmwaidoa WWuan 30 unil
uidoumaanelnsiiiienlololan (propidium iodide)
fifleududu 20 Wlasndusefadans wdnhlviesen
US1118u DNA content #ae1a304 Fluorescence-activated

cell sorter (FACS) [12]

2.7. Mmsdaszidaya

Han1maasuanluAl Mean + SD 91nn15vin
MsMAaBEn 3 A%t n1sieuisuATuLAnAIsTINg
Aadsvesnguaruauiungunnasdldis One-way
ANOVA 151871 UU Dunnett’s multiple comparison
test lnganuuand e ity ddgynsatiaseninadeya
Qﬂﬁmamwﬁ p<0.05 laglalusunsy GraphPad Prism

Version 5.0

3. NAN1TIVYUAZBAUIIINANITIVY

3.1. WavesENsanalNInfaAuiiTInveswad
HCT116

PNNINAGOUNARDANUTTINVOITad HCT116
#1875 MTT assay vesansatnlidafinnududu 1, 1.25
waz 1.5 fadnsudefadans fivan 24 uag 48 2lue wud
dlovuwad HCT116 fuansadaldia@unan 24 $alus
nguAIuAuLaznguiildsuansataiiaududusing q &

mswasullaseawaafdniau (Figure 1) uagiilouuse
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fiszezinan 48 Hilus nunwsadlunguaueuiinisiaieyd
wagiiudiuaununiu luvagiingunageuiinm
wukuvewadtosas (Fisure 2) iedinszriddosay
AuTTIn (% Viability) v0ei9ad HCT116 fiszaziian
48 $lue nudndleduansatafiaududunniuez
lisesavanuiifinvesvaduziSsanasetnesiitodfny
Maadf A SeeavAuilTinveuwaduziSauvinty 81.92,
67.03 uaz 63.27 dloiuaisadalninfinnnududu 1,
1.25 waz 1.5 dadnsunoliadans aauaiau (Figure 3)
dewzsuiisunauddeiifunanuisenounthinuin
ansanalidaililunisnunivinldiead HCTL16 fighs
n15500T3nunn31 WewSeufleufinmududuss s
Weary 1ede191i09u191nALLANA19893EA1ST

negeuANUNTInveLTaa [13]

3.2. navasasanaliIadan siNTIuINVe
waa HCT116

31NN uni1sEuinisifiusiuiuead
HCT116 vevansanialidafinnududusing 9 Taun 0.75,
1 waz 1.25 fadnsudefiadng et 48 Falus ¢aeid
clonogenic assay Wui1 nguauAY (Figure 4A) filaladl
yuwlvguaguaunnninguiiuansarin (Figure 48,
C, D) nnsiansdnuiuveslaladvosiwad HCT116
(Figure 5) nuindleldarsafalidnfidaududumifu
0.75, 1 uay 1.25 fadnsusiefaddng sruulalailiiny
WA 4.75 £1.5, 3.25 £2.06 thag 1.25 £0.5 ANa1AU
Tuwnzfinguatvquidrurulaladvindu 10  1.15
Taladl nsmeassiuandddiiuinidonnududuves
asatalIafiutwhlrsunlalalanasededted ey
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(A) (B)

Figure 1 Change in cellular morphology of HCT116 cells after treatment with P. paniceum extract for 24 h
analyzed by phase contrast microscopy; Scale bar = 50 ym

(A) Untreated cells and (B) Cells treated with 1.5 mg/mL P. paniceum extract

(A) (B)

Figure 2 Change in cellular morphology of HCT116 cells after treatment with P. paniceum extract for 48 h
analyzed by phase contrast microscopy; Scale bar = 50 ym

(A) Untreated cells and (B) Cells treated with 1.5 mg/mL P. paniceum extract

150
MTT assay

% Viability

0 1.00 125 1.50
Concentration (mg/mL)

Figure 3 Effect of P. paniceum extract on cell viability of HCT116 cells after treatment with

P. paniceum extract for 48 h (* = p<0.05, ** = p<0.01, *** = p<0.001)

*, ** and *** indicate significant difference compared with the control (0 mg/mL of the extract).
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B)

(©)

D)

Figure 4 Antiproliferative activity of P. paniceum extract against HCT116 cells; Scale bar = 50 um

(A) Untreated cells; (B)-(D) Cells treated with 0.75, 1, 1.25 mg/mL P. paniceum extract, respectively

15
Clonogenic assay
==
= _l_
‘—g 10
]
”5 k&
IS
E 5
=
0 T T
0 1.00 125 150

Concentration (mg/mL)

Figure 5 Effect of P. paniceum extract on proliferation of HCT116 cells (*** = p<0.001)

*** indicates significant difference compared with the control (0 mg/mL of the extract).

3.3. navasansanaliIasansindoufivesyad
HCT116

mnmsmaaquéé’u€jy’qr1m,ﬂ§au17i6uawnaé
HCT116 67835 wound healing assay laglda15aia
W3nfinududy 0.75, 1 way 1.25 fadnSuseiadns
Yufunan 0, 18 uaz 24 Halus wud s88n3A (SeuNa)
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Tunguiliiuansadadvunaminiu Inslanzeg1sbaiing
24 §71us (Figure 6) Wlomuindesazn1sdnsosuna
(% Wound closure) WuilA1winfiu 38.11, 35.69 uaz 30.05
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Control

0.75 mg/mL

Figure 6 Antimigration activity of P. paniceum extract against HCT116 cells; Scale bar = 50 pm

Would healing assay

NS

40 -

20 H

% Wound closure

0 1.00 125 1.50
Concentration (mg/mL)

Figure 7 Effect of P. paniceum extract on wound closure of HCT116 cells

NS indicates non-significant difference compared with the control (0 mg/mL of the extract).
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Control
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=
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1.25 mg/mL
(=1
=3 sub GO 6.71%
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Cell counts

10’ 102
Propidium iodide
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=B S 1967%
G2M  5.00%
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o
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Figure 8 Flow cytometric analysis of distribution in cell cycle phases of untreated HCT116 cells (control) and

HCT116 cells treated with different concentrations (1, 1.25 and 1.50 meg/mL) of P. paniceum extract for 48 h

Flow cytometry
* Kk
100 W GO/G1
### HHEH oS
& 80 Huy S .
® SRopEESS M G2/M
s Hus
2 604
>
(&]
2 40
£
>
O 20 4
-3
0 .
0 1.00 1.25 1.50

Concentration (mg/mL)

Figure 9 Effect of P. paniceum extract on cell cycle of HCT116 cells (** and *** = p<0.001)

## indicates significant difference compared within the same concentration group;

*** indicates significant difference compared with the control (0 mg/mL of the extract).
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3.4. navasasanaliIndadgdnsiwadvaaad
HCT116

I3

NNINAFBUATTNUINTNYATINTVOUTAR
HCT116 #1835 flow cytometry Tneldansatalusadid
ANULUNTY 1, 1.25 hag 1.5 Tadniuneladng wuin
lngundudugad HCT116 daulvgjageyluszee GO/Gl
Tait1aglasu vielildsuarsataliin Wofeufusyes
duluindnsioad 1wy sey sub GO, S WAy G2/M (Figure
8, Figure 9) wAn1sbasuansanaliinesduilviwad
HCT116 8¢ luszee GO/GI wndy fsfunismaaosi
wanaliiiudnansadnlidnauisadniinisneniging
Yogad HCT116 fisvey GO/GL dwmalfiwadusiis
diuduauldanas Sdenndoaiuandsediniuuifou
wihdfnuiansadaliinanunsadninisugaigdng
\wadiszes GO/G1 [13]

fousfnsAniauandiiufegrisuue e
yosasanaliin usarsddey waznalnfiansadnliin
TlunisdunzidadmnsdaiinnsinurluBedndely
Mnenuiteikunidoyadesiuiatudssiui
fail annsaseimssdenseddluansainliinves
fugivenuinfarsngu polyphenolic compound tJu
Fruaunn Taun tannic acid, gallic acid wag catechin
[13] %ﬂﬁ’lﬂﬂéﬁﬁﬁqwégué&ﬂuzL%QMaWEJ"Uﬁ(ﬂD»i’l“hlﬂalﬂ
F19 9 WU tannic acid @ansadudeauifinsenves
waduzise wazdnirliiAnnisneaigdnsvenwad
nswileailiAan1smewuy apoptosis Tuwadusiss
Janld [14], [15] uon91ni tannic acid §edaeduds
nszvIuNsANvgvlean (phosphorylation) vedlusu
AKT lugadugifanszmnzdaanzuagannsawmien
1¥fin apoptosis ¢ [16] d2u eallic acid anunsaduds
Mandewd wardudinsiiuduiuweuraduzideen
[17] wazdaaunsadudanisiauaes P-glycoprotein
vougaduziSudadonanals [18] @auans catechin i
AavaudRnuduiivasigadusisasuy [19] wazyie
é’ué‘?&mmamaaﬂmaaﬁu vascular endothelial growth
factor (VEGF) vaeaduziiiusou wazanuisawmienh
TiARN1sABLUY apoptosis 1 [20] fefuasddaiiny
wnlulidamanfenafiunumdenisdud usaduzide
HCT116
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