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Anticancer compounds with topoisomerase inhibitory activity from

Chaetocarpus castanocarpus stem
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ASeElEvhnsAnudnan Fildeimenmandin Chaetocarpus castanocarpus (Roxb.)
Thwaites §nagluasd Euphorbiaceae stuluiiuilulassniseysndiusnssufivduionnan
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79 Yeast cell-based assay @sl48ad Saccharomyces cerevisiae d1ewug RS190 NUNTFRGD
wugnssulagnisunundueuledininleseweisa 1 vesdadmeduanity Arabidopsis thaliana
NaN1TITBAINTALENAIsUIgVdIINAUd LAl TuASIusN oS bl waz f3 laens bl Ao 3-

acetyl aleuritolic acid dua13 f3 tulgfowinsiigIlansinssaseely
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AdNAgY: @0, 297 Euphorbiaceae, suugiss, Inlnlevewaisa |, nswenaisiagldgnaidusdii



Abstract

Chaetocarpus castanocarpus (Roxb.) Thwaites is in the Euphorbiaceae family. It was
collected from Plant Genetic Conservation Project Under the Royal Initiative of Her Royal
Highness Princess Maha Chakri Siridhorn, Samaesarn Island, Chonburi Province. Methanolic
extract of Chaetocarpus castanocarpus stem exhibited anticancer with topoisomerase
inhibitory activity. Topoisomerase | used for relaxing supercoiled DNA in the DNA replication
step. Bioassay-guided fractionation with yeast cell-based assay has been used for isolation of
bioactive compounds. Saccharomyces cerevisiae RS190 inserted with topoisomerase | from
Arabidopsis thaliana was used for yeast screening. Two compounds, bl and 3, were isolated
from Chaetocarpus castanocarpus for the first time. Compound bl is 3-acetyl aleuritolic

acid. Identification of compound f3 is undergoing.

Keywords: Chaetocarpus castanocarpus, Euphorbiaceae, anticancer, topoisomerase |,

bioassay-guided fractionation
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ANST 1 %’azﬂa NMR spectra 984 3-acetyl aleuritolic acid
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&1 (Chaetocarpus castanocarpus (Roxb.) Thwaites) %130 Suuey Suuevws uls
s Jnogluaad Euphorbiaceae (iu aliftiunil, 2544) galadis 45 wns Tylugdlindu naasaeing
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wseBadilu eukaryote Wiy vibinsudanateyaionisinluldmnsnisunng

dusunywdiinnudululigandn 8ad (Saccharomyces cerevisiae) Malunisnaasulugani

Y

lgsuniseanelenduudy WWudadngndnulninlegeleisa | vesiiiesoanuaignunuimegulvln
lowawawsa | vy Arabidosis thaliana ianunsanluANN1THanseanvasdulninlogeielsa |

Trnaule (Ineld galactose-induced system) vinliigannanioulailnlnlovowoisa | loundu

=

suannsoldlunisdnnsaala wgidenld A thaliana Weswniinenuiteulsdininlevelus

w3 | vesitwRanandnauaueslan (sensitive) soasislgnsduginisvinuveseulzdivinlewaius



\5@ | (Sirikantaramas et al., 2008) Namimaaa%’i’mmﬂm3Lﬁ]’§ﬁyl,§uimsuaa§aéﬁgﬂﬁwmLgaq
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guided fractionation
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1. mafudregnadin Wusudumaniiuiilulasiniseyindtusnssuivdudesnan
WILTNUAT AUFINTLYNTAUTIVARY AELUTITIUNINT (BW.a6.) AUTANEUALENS
JmInvays

2. mawseuegdunilensiamdvesiniifgrdudueulniininloveweisa 1 lng
nseuwtsiigamgdl 50°C Wuan 24 Halus udvrumsanuin

3. wraindunuveId N UTUIU 4.4 kg AE 95% EtOH UTuns 10-13 L szeziian 4-5 1u
yhanguan 3 ads mndutinssmveuianglfiatesndussmemanuumuaulfiduans

annueu (crude extract)



4. nIzAwETANAEIU Useanad 50 ¢ aslutnUsunns 400 ml wildaslu separating funnel

(% o
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ntAnfin EtOAC U3anms 100 ml asluwenlfinnisuendu (partition) anntuluiuans
afaluti EtOAC (Fuuw) senun udaresiin EtOAC asluvhghauasu 3 ada siounthans
afatuthfivaeun partition slade EtOAC 518 3 ads Tnazvhdumeuilsrauninavasy
U31104989 crude extract fiafneonunle

5. shuansafat EtOAC sianuadildinanas thansymeuiannelfeseindussmeansuuy

yuIUlAaNTainueItu EtOAC
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6. Fwasatintuiauau i aungamgiviesauliasaindumileivestuu

Y
I's 2

7. voaeugrstudnouleivinleveiweisa 1 vesmsatnneIy, ansadatu EtOAC wazans
armu Aenandudy 125, 250 way 500 pg/ml

8. mmaauqm‘éé’u&Laulezjﬂwiwlmamama 1 vosansatagu Mnanudadu 125, 250 way
500 pg/ml $1835 yeast cell-based assay

nannaevgrstudeulefivinlevowesa 1 winsmegeunsasyiulaves

faf Saccharomyces cerevisiae anwug RS190 UupMsAsdeiitinaniuaslna
warownadsadeiidthmanglaa Badililumsvaaouazgnifulifigamnd -80°C Tneil
newthBasfunlimnaeuasienihins subculture Ba6 asuuomsAsateudednunedes
Huwwaana (slant agar) uaztufigamgdl 30°C Wunan 48 dalus anduihluifulily
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1) subculture 70 slant agar AUl asuy slant agar Sulval wavUufigaumad
30°C Wuran 48 Halus

2) subculture §afan slant agar asld@asluamsinan (oroth) antiluiegn 200
rpm Aigaumindl 30°C unan 48 Halus

3) msageuanysaivesdan TnedeudBasisng nigrosin W lUdoendosanssati

ANA92818 100 911

Ao ¢ A

) ¥ OD w84 broth 7iidad fiaueaan 600 nm IHlaa OD Usanm 0.3
5) Wermuuduiasas 10 wide broth ey serial dilution flaududud 0.3,
0.3x10 ., 0.3x10 "~ uay 0.3x10° OD/ml

6) spot PanasuuemTnziieaeUsing 5 pl ludnuuedagui 1
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0.3

0.3x10" 0.3x10° 0.3x10;

JUN 1 dnwauenis spot BadasuueImsiasaie

(%
Y
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wisew stock solution vesasainuazwanlnsdulagld DMSO Wudwvhazane
139974 stock solution s DMSO WildiTumnudiduiifesnisaasy
thansnageuisiazaududufiuiingg 100 pl lkaufuomsideadeiiusings 10
ml

memsiasd efinauasagouLdadiuaunzide Raliludash udise spot das
avuueMIAssten A ldndnluwd ey Mt ludsfigamad 30°C
nan 48 Falus

Ansginaiilianmadesdad dBadaunsniydulauuoimsgasnglaa udlsl
ausaisyAulalduuesgrsnianlng uansiasagoutuilgrsuds TOPL
Tnelumsnasouiasluaudnsdudusnmuaunauinuag DMSO 1y vehicle

control

MIzUUAINazaIiliLIzaNAN1TuENa1TannAIY column chromatography

MIANEIMTEUUIYNasaeluingauagltinaila Thin Layer Chromatography

(TLO) Iensihansanafiseanisueniiusansumaaeumemelln  TLC  lussuudi

azaner1eg Al



- MeOH - MeOH : H,0 (9:1) ~MeOH : H,0 (1:1)

- MeOH : CH,CL, (9:1) - EtOAC : CH,CL, (7:3) - EtOAC : CH,CL, (3:7)
- EtOAC : hexanes (7:3) - EtOAC : hexanes (3:7)
wuinsruuRazatefianunsauenaisadalen  Fdldunsruuiiiianeves  EtOAC
heaxane ldiduszuuimvihazanadnsu Quick Column Chromatography

10. LLaﬂaﬁﬁiﬁU'%qwéImaa% Column Chromatography
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Auduaeuuity 44ke

crude extract 198.04 g

Uy ain A8 95% EtOH 10-13 L

¥ 3
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¥
#1111 400 mL 1
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Quick Column Chromatography
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(1:9, 3:7 Az 10:0 AUFIAL)
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Flash Column Chromatography Al
EtOAc : hexanes
(0:10, 1:9, 2:8, 3:7, 4:6, 5:3, 6:4, 7:3, 8:2, 9:11La 10:0 ANUAIAL)
MeOH : EtOAc
(2:8 uaz 10:0 UEIFY)
| | | 1 1 1 |
A, B, C, D, E, E, G,
0.02¢g 0.03¢g 0.07¢g 0.10g 0.30¢g 0.12¢g 0.14¢
Flash Column Chromatography A¥ail
EtOAc : hexanes
(1:9, 2:8 LAz 5:5 ANUAIFL) -
MeOH : EtOAc
(3:7
| | | 1 | |
A, B, C, D, E, F, G,
0.01lg 0.01g 0.02¢g 0.01lg 0.01g 0.10g 0.10¢g
Flash Column Chromatography P LK)
Acetone : hexanes e

(1:9)
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N13NgNgnslATIaE19YeeEIsUIENS bl Wigufiu reference

AN5197 1 %’aga NMR spectra 184 3-acetyl aleuritolic acid (Probowo, W. C,, et. al. Int. J.

Pharm. Pharm. Sci. 2013, 5, 851-853.; Viswanadh, G. S., et. al. J. Trop. Med. Plants., 2006, 7,

267-273.)
o Oc (ppm) OH (ppm)
RV . . . .
Toyanfnun | Yeyaasiuenla Toyananun Toyaansniuenla
1 37.33 37.38 - -
2 23.45 23.46 - -
3 81.24 80.88 4.48 (dd, J = 10,6 Hz) | 4.48 (dd, J = 9.4, 6.3 Hz)
4 37.24 37.31 - -
5 55.62 55.59 0.88 (m) 0.88 (m)
6 18.69 18.73 - -
7 40.87 40.75 - -
8 38.98 39.03 - -
9 49.08 49.07 - -
10 37.92 37.93 - -
11 17.55 17.31 - -
12 33.69 33.66 - -
13 37.35 37.68 - -
14 160.43 160.55 - -
15 116.78 116.83 5.54 (dd, J = 8,4 Hz) | 5.54 (dd, J = 8.0, 3.4 Hz)
16 31.55 31.31 - -
17 51.21 51.48 - -
18 41.87 41.40 - -
19 35.43 35.33 - -
20 29.28 29.31 - -
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21 33.37 33.32 - -
22 30.91 30.70 - -
23 27.95 27.96 0.89 (s) 0.88 (s)
24 16.56 16.60 0.85 (s) 0.86 (s)
25 15.56 15.64 0.95 (s) 0.95 (s)
26 26.00 26.20 0.95 (s) 0.95 (s)
27 22.36 22.46 0.92 (s) 0.92 (s)
28 182.40 184.06 - -
29 31.99 31.86 0.94 (s) 0.93 (s)
30 28.71 28.66 0.91(s) 0.90 (s)
CH5(CO) 21.27 21.30 2.04 (s) 2.06 (s)
CHy(CO) | 17150 170.99 - -

NNSUSHUEUAU reference WunansuTan

5Uil 4 gaslassafremaniives 3-acetyl aleuritolic acid (b1)

£ =

§ bl flgnslassaiamaniisagui 4

Y
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b1 Fuhansutansnlavsassiumegeugnsdudueuleiininlogeteisa 1 dagun 5 Lefarsan

HaN1sPevesBanluYveaIsuians bl wudliienuusndnsiuiunisanevesdadiuueIns

=

Wewdeniiumaniuanlaaluyaves DMSO Fauansdnans bl luiiasignsdudveulsdininleve
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pg/ml wun1smevedaduuemsdsuteniimananlnaund1dadluga DMSO Lieadntos

asoeRD

b1(pg/ml)

12.5 25 50 75 100 300 500

250on[0)

350)oE[RD)

JUN 5 wansnaaeugvisdudueuledilvnlnlogeweisa 1 veswasUIans f3 was bl

ayUuarIansaing

[%
LYY

ansafinduiuvesdnlgrsdugueuleiininlovewaisa 1 10 Iin1suenansuIans

Y
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wulsllninlevoweisa 1 Famuinaau EtOAC finmududiu 250 pg/ml uag 500 pg/ml Sguid
Anitlunneadiuduresiud ffufierudululdimseonguidudueuleivinlovoweisa 1
aglutt EtOAC Ssthiu EtOAC suendeiiielildansusans

wmeafiausniildfie Quick Column Chromatography tnevineldanusy isldasvzas
wludnsiisituisddnailunsiosas anduiiii 9 fractions Aldainnssan fraction waa
lunaseugrssudueuledivinleveweisa 1 nui fraction D, fgvdduduevlnlininloveieisa
1 firfigaidiefiudu fractions Buq uaz DMSO atuiwinaularn fraction D, wvhmsusnsiely
dndly fraction E, waz F, finunsmevesdaminuuensidsadeiifhmaniuaninauazinia
nglaa wansianseengrisiiileglu fraction wianduetaazylifadenamedenalndu viee1aae
\Ananansnadeuiilédanududuiisnnifuluauilndufvdewad

wdnturinsuen fraction D, femedia Flash Column Chromatography léeanin

‘VN‘VI&J@ 285 fractions LLawLN@WQ’]iﬂJ’]Na TLC WU fraction ‘1/1 al-f15 WUT{IWU‘L!’]WIMQJ 1 ﬂqﬂd

s s
a 1 a

sheuuiu TLC Feflarudululéd 7 fraction wdnilagiiansuigvdey meansiiviandesd
ULy TLC Wipsqaifien faifudeinnissau fraction 7l a1-f15 senaifu fraction E, withly
Mnsuenmenemaila Flash Column Chromatography adadt 2 Lﬁav‘hﬂmwﬂfqmﬁamuumu
TLC ieenunifiuasuiqns nailldvdaainnssau fraction wé wuin fraction Fs 1 fraction 7
flgafinsuuuiy TLC Faaufign 3sh fraction F; avimsuendesewmeaia Flash Column
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