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From the purpose of this study which is to investigate and evaluate the in vitro
cytotoxic activity of plants in families of Rutaceae and Dipterocarpaceae, we collected 11
plants, Dipterocarpus turbinatus, D. costatus, Hopea odorata, Shorea roxburghii, Citrus hystrix,
Acronychia pedunculata, Atalantia monophylla, Glycosmis puberula var. crabii, Luvunga
scandens, Melicope pteleifolia and Micromelum hirsutum. Plant parts (at least, woods, barks
and leaves) were extracted with hexane and ethanol respectively and tested, in vitro, with 6
cancer cell lines, murine lymphocytic leukemia (P-388), human nasopharyngeal carcinoma
(KB), human colon cancer (Col-2), human breast cancer (MCF-7), human lung cancer (Lu-1)
and rat glioma (ASK). It has been found that extracts from D. turbinatus, D. costatus, H.
odorata, G. puberula var. crabii, and L. scandens were cytotoxic against cancer cells at

concentration less than 20 ug/ml.

The hexane extract of the wood of D. costatus had braod spectrum of cytotoxic activity
against various cells, except the ASK, and was the highest cytotoxicity with the ED5y = 4.03

pg/ml against the P-388. The ethanol extract of the wood of H. odorata is active against Lu-1



with the EDg, = 15.18 pg/ml while the leaf extract was cytotoxic against P-388 (EDs, = 6.79
pg/ml). It is the first time that cytotoxic activity of dipterocarpaceous plants was performed
against various cancer cells in vitro. The preliminary phytochemical study indicated that active
extracts contained terpenoids. In the isolation of the wood of D. costatus by column
chromatography a substance called ‘CHA008’ with chemical structure closed to -amyrin, a
terpenoid, was obtained. This substance had broad spectrum of cytotoxicity, especially against

KB cells.

From rutaceous plants, the hexane extract of leaves and flowers of G. puberula var.
crabii and leaf extract of L. scandens were cytotoxic (EDsq = 5.28-19.44 pg/ml). The hexane
extract of flowers of G. puberula var. crabii and leaf extract of L. scandens had broad spectrum
of cytotoxicity, were active against MCF-7 (EDsq = 5.28-8.07 pg/ml) and active against the
ASK. Though extracts of the C. hystrix were inactive to the tested cancer cells, we isolated
two coumarins, seselin and xanthyletin, from the root bark. By using the GC-MS we could also
identify two additional coumarins, 6,7-dimethylesculin and suberosin. These known coumarins
were reported that possessed some interesting pharmacological activities. We have confirmed
the cytotoxic and anti-HIV activities of seselin. These compounds have potential for drug
discovery program as their chemical structures can be modified to obtain compounds with

improved activity.

Key words: Cytotoxic activity, Rutaceae, Dipterocarpaceae, Terpenoids, Coumarins
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GRRIGEY

Acetone

Ethanol

Methanol

Butanol

Chloroform

Ethyl acetate
Hexane

Petroleum ether
Dimethyl sulfoxide
Ellipticine
Hydrochloric acid
Nitric acid
Potassium bromide
Potassium hydroxide
Sodium bicarbonate
Sodium hydroxide
Sodium sulfate
Sulfuric acid

Vanillin

1. 35N15A L HWN5IY

Silica gel for column chromatography

Silica gel for TLC

a P ¢
Lmaauaua:qﬂmm

NMR spectrophotometer

GC-MS spectrophotometer

UV spectrophotometer

IR spectrophotometer
Hot air oven
Grinder

Rotary evaporator
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@3N 1. Cytotoxic and antimitotic activities (ASK assay) of dipterocarpaceous plants.

extract Cytotoxicity (EDsq, pg/ml) ASK
P-388 KB Col-2 | MCF-7 | Lu-1 ASK assay
D. costatus wood/hexane 4.03 19.71 | 1893 | 1115 | 13.63 | >20 -
D. costatus wood/EtOH >20 >20 >20 >20 >20 >20 -
D. costatus bark/hexane >20 >20 >20 >20 >20 >20 -
D. costatus bark/EtOH >20 >20 >20 >20 >20 >20 -
D. costatus leaf/hexane >20 >20 >20 >20 >20 >20 -
D. costatus leaf/EtOH >20 >20 >20 >20 >20 >20 -
D. turbinatus wood/hexane 15.35 >20 >20 15.89 | 19.44 | >20 -
D. turbinatus wood/EtOH >20 >20 >20 >20 >20 >20 -
D. turbinatus bark/hexane 13.61 >20 >20 >20 >20 >20 -
D. turbinatus bark/EtOH >20 >20 >20 >20 >20 >20 -
D. turbinatus leaf/hexane >20 >20 >20 >20 >20 >20 -
D. turbinatus leaf/EtOH >20 >20 >20 >20 >20 >20 -
H. odorata wood/hexane >20 >20 >20 >20 >20 >20 -
H. odorata wood/EtOH >20 >20 >20 >20 15.18 | >20 -
H. odorata bark/hexane >20 >20 >20 >20 >20 >20 -
H. odorata bark/EtOH 17.64 | 16.69 >20 18.26 | >20 >20 -
H. odorata leaf/hexane 11.12 >20 >20 17.43 >20 >20 -
H. odorata leaf/EtOH 6.79 >20 >20 >20 >20 >20 -
S. roxburghii wood/hexane >20 >20 >20 >20 >20 >20 -
S. roxburghii wood/EtOH >20 >20 >20 >20 >20 >20 -
S. roxburghii bark/hexane >20 >20 >20 >20 >20 >20 -
S. roxburghii bark/EtOH >20 >20 >20 >20 >20 >20 -
S. roxburghii leaf/hexane >20 >20 >20 >20 >20 >20 -
S. roxburghii leaf/[EtOH >20 >20 >20 >20 >20 >20 -
Ellipticine 0.58 0.56 0.58 0.77 0.47 - -

Cytotoxic assay: EDsy<20 ug/ml is considered active for extracts; P-388: murine
lymphocytic leukemia, KB: human nasopharyngeal carcinoma, Col-2: human colon cancer,
MCF-7:human breast cancer, Lu-1: human lung cancer, ASK: rat glioma; + = active, - =

inactive
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fN397 2. Cytotoxic activities of rutaceous plants.

Extracts Cytotoxicity (EDsg, pg/ml)

P-388 KB Col-2 | MCF-7 | Lu-1 ASK
C. hystrix Root/Hexane >20 >20 >20 >20 >20 >20
C. hystrix Root/EtOH >20 >20 >20 >20 >20 >20
C. hystrix Root bark/Hexane >20 >20 >20 >20 >20 >20
C. hystrix Root bark/EtOH >20 >20 >20 >20 >20 >20
C. hystrix Wood/Hexane >20 >20 >20 >20 >20 >20
C. hystrix Wood/EtOH >20 >20 >20 >20 >20 >20
C. hystrix Bark/Hexane >20 >20 >20 >20 >20 >20
C. hystrix Bark/EtOH >20 >20 >20 >20 >20 >20
C. hystrix Leaf/Hexane >20 >20 >20 >20 >20 >20
C. hystrix Leaf EtOH >20 >20 >20 >20 >20 >20
At. monophylla Wood Hexane >20 >20 >20 >20 >20 >20
At. monophylla Wood EtOH >20 >20 >20 >20 >20 >20
At. monophylla Bark Hexane >20 >20 >20 >20 >20 >20
At. monophylla Bark EtOH >20 >20 >20 >20 >20 >20
At. monophylla Leaf Hexane >20 >20 >20 >20 >20 >20
At. monophylla Leaf EtOH >20 >20 >20 >20 >20 >20
Ac. pedunculata Wood Hexane >20 >20 >20 >20 >20 >20
Ac. pedunculata Wood EtOH >20 >20 >20 >20 >20 >20
Ac. pedunculata Bark Hexane >20 >20 >20 >20 >20 >20
Ac. pedunculata Bark EtOH >20 >20 >20 >20 >20 >20
Ac. pedunculata Leaf Hexane >20 >20 >20 >20 >20 >20
Ac. pedunculata Leaf EtOH >20 >20 >20 >20 >20 >20
G. puberrula Wood Hexane >20 >20 >20 >20 >20 >20
G. puberrula Bark Hexane >20 >20 >20 >20 >20 >20
G. puberrula Leaf Hexane 12.97 >20 >20 17.10 >20 >20
G. puberrula Flower Hexane 12.77 | 10.13 | 1043 5.28 11.16 10.13
G. puberrula Wood EtOH >20 >20 >20 >20 >20 >20
G. puberrula Bark EtOH >20 >20 >20 >20 >20 >20
G. puberrula Leaf EtOH >20 >20 >20 >20 >20 >20
G. puberrula Flower EtOH >20 >20 >20 >20 >20 >20
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AN 2. Cytotoxic activities of rutaceous plants. (continued)

Extracts Cytotoxicity (ED5q, pg/ml)

P-388 KB Col-2 | MCF-7 | Lu-1 ASK
L. scandens Wood Hexane >20 >20 >20 >20 >20 >20
L. scandens Bark Hexane >20 >20 >20 >20 >20 >20
L. scandens Leaf Hexane 11.43 | 12.12 >20 8.07 13.63 | 12.12
L. scandens Wood EtOH >20 >20 >20 >20 >20 >20
L. scandens Bark EtOH >20 >20 >20 >20 >20 >20
L. scandens Leave EtOH 19.44 >20 >20 >20 >20 >20
Me. pteleifolia Wood Hexane >20 >20 >20 >20 >20 >20
Me. pteleifolia Bark Hexane >20 >20 >20 >20 >20 >20
Me. pteleifolia Leave Hexane >20 >20 >20 >20 >20 >20
Me. pteleifolia Fruit Hexane >20 >20 >20 >20 >20 >20
Me. pteleifolia Wood EtOH >20 >20 >20 >20 >20 >20
Me. pteleifolia Bark EtOH >20 >20 >20 >20 >20 >20
Me. pteleifolia Leave EtOH >20 >20 >20 >20 >20 >20
Me. pteleifolia Fruit EtOH >20 >20 >20 >20 >20 >20
Mi. hirsutum Wood Hexane >20 >20 >20 >20 >20 >20
Mi. hirsutum Bark Hexane >20 >20 >20 >20 >20 >20
Mi. hirsutum Leave Hexane >20 >20 >20 >20 >20 >20
Mi. hirsutum Fruit Hexane >20 >20 >20 >20 >20 >20
Mi. hirsutum Wood EtOH >20 >20 >20 >20 >20 >20
Mi. hirsutum Bark EtOH >20 >20 >20 >20 >20 >20
Mi. hirsutum Leave EtOH >20 >20 >20 >20 >20 >20
Mi. hirsutum Fruit EtOH >20 >20 >20 >20 >20 >20

FIENAVDINIUAN GVBIAULTZBIRVWLNS (Glycosmis puberula var. crabii) §1ulng L
weasnnanaziSlunsaanasasiienudatu 20 lulasnswiiadans sniiussstadioian
iwwpasdnlunazdiuaen mistadmoienouwasdulugnisuassidomasunsaiaion
217 P-388 murine lymphocytic leukemia (EDsy = 12.97 pg/ml) WaZNZLIILE W MCF-7 (EDsq =
17.10 pg/ml) ﬁ]zLﬁWj’]LLﬁa’ﬁﬁﬁ/@ﬁl:ﬁf}ﬂ%{ﬁ’m&ltL%dLL@if]‘Yl%{ﬁvlﬂgdﬂJ’m Tuwmefissanaaioie
nLERYIFIRAsNLEAInNIauNzsslunasanaassadnintisvasiiasananisndugs
I TRNZI5INS 6TRARENAREL (EDg = 5.28-12.77 pg/ml) LLﬂZLLﬁ@Gﬂﬂ’ﬁ'{gGg@@iaL%aﬁ&lu%uﬁ’]

W3 MCF-7 (EDs, = 5.28 pg/ml) 8814 bsAaaauidsflidaaunsaiuainaanaadNoudns
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& o ' . 36 . 37 [ ' @ d o

NzL%G uaﬂ"ﬂ’]ﬂuuUGWUﬁqiﬂ@'N flavonoids LAY terpenoids UGVLNWUTQ%IQL?]UQTTU

6 a (2 6 = ] = = '
a9alsznauMILaNUaIaULTEIA TN ’i]d%’]"ﬂtwﬂﬂiﬂﬂiiﬂﬁavtll

F199887 (Luvunga scandens) wliisaiias ssanavasdiuwiie lduazilaenduves
Fr9andpr liugasgnisuuziselunasanases uassanavassnluNatadiooTueauaas
gnBeuuziS luraaananaIlIuNa1s (EDs = 19.44 pg/iml) wazfiddnfemsanazasaiulud
anadslanIwLEaInns S lunasanasasdoudansnaiiesanausn iUl
sz SsldnansniaoniuiasuzS9§11d Col-2 (EDg, = 8.07-12.12 upg/ml) uazusasqns
gagadaLTaRNzITIEU MCF-7 (EDso = 8.07 pg/iml) &uluvesthssnfordaldnoningsses
nnauaanvadautszasdauus adshifianiinenuwilulufzsnadeinuiianslungy
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i A o a v a A & A by a
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P EAIEHR NRUR mﬂmzﬂg@a‘smmﬂuﬁgaﬂﬂummLmawimﬂm MIANBINIAIBNLITILN
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g 20 TulasnTu/AaaaasdatraauziSIN MaraUNg 6 T

¥
3.3 ﬂ']i(ﬂi']ﬁ]ﬁaﬂ?iﬁﬂ?lﬂ\‘iﬂQNﬁ'liLﬁE]\‘iGT%

mimmaau*’nﬁ@maaﬂq’umﬂﬁaaﬁﬂ@U%%ﬂ']smaquwmﬁLLa:mu‘i%‘msmaa
Harborne” Mmmﬁ'maaﬁmﬁﬁqw’ﬁrﬁ’mmﬁﬂuma@maaaga laun snsanasaianiouad
saupasite lduensig (D. costatus) WATENIRNAGILLINLTULAZLOTIRIRVBIRIUILVDIAH
azLA8uNad (H. odorata) ﬁﬂﬁmmsnmm‘*ﬁﬁwmmjwmﬂuﬁmﬁaf‘: RIRNAGILLINLTUE I
maoLf:a"lﬁﬁumamswumsﬂszﬂaulumju terpenoids  SIBENIFNAGILLANLTHUALLOTIHANY DI
srulusasduazifsunaswuasdsznaulunga terpenoids uazasszneuuadnfianaiuens
tannins laiwumadsznauiuadnlunga flavonoids, anthraquinones uazanslungy alkaloids lu

PR A PN
WNITNIRDITUG g]@ni’]\j‘ﬂ 3

, < ' .. 3240
luizana Dipterocarpus #udisnoawnmInuasdsznavlunga terpenoids”™ — AnInwy
. A = A a a £ o & \ A v A
813 stilbenes T dussUsznavAuadnuazignddiuuzisslurasanaasdlusiuilfonduis
.. a 3341 . 2 ,
D. hasselti luduladiide fIuNTana Hopea wudnoaumanumsdsznavlungu

. 3442 A a 3543 = A a '
terpenoids” human lung cancer 813U3zNaUNUAAN nswussdsznauWuasnngwy
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stilbenes ludullfanduis H. parvifiora luduidis™  uaza1Inga flavonoids ludiuluvasis

A o 3745
8n8 Hopea lud3sam

@137 3. Phytochemical detection of some dipterocarpaceous plant extracts.

Phytochemical groups D. costatus H. odorata H. odorata
wood/hexane leaf/ hexane leaf/ EtOH
extract extract extract

Alkaloids - - -
Anthraquinones - - -
Flavonoids - - -
Tannins - +/- +
Terpenoids + + +

I3 ~ £ v (=
3.4 ﬂﬁillﬂlﬂaﬂﬂﬂizﬂaﬂ‘ﬂ'l\‘]Lﬂ&lLtazﬂﬂiﬂﬂaaﬂq‘ﬂﬁ@n%&lztﬁd

£ o = A & oA A P LA
IMNIINATDUNNITATBNSLINYDINWTINALIINLI ARIVBVDINTUNDTUANTIND uqaul';ﬂ
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Felddaiianiidiuiita livasstsunviinisadausnniasdlsznauniaail tiagdn
Qs Qg ] =3 g v 1
asstznaudmayluvnseangndfessle adslsieumsanwiissdumengnsainuings
Aa £ & ] . (% o & o °
nfignmiazidumadszneungy terpenoids  nsiauunaIanasIwie laseethevilay
3% column chromatography Wua3 3-4 zila udiiasandadnadesiadsliamannazfigad
v g; v d Y A Q€ a v v
lavsainminmuald sanuonlduigniuszAigatlassaiiimaaiudifiasns CHA008 laudl
Fanaalvadasin 4,4,6a,6b,8a,11,11,14b-octamethyl-1,2,4a,5,6,6a,7,8,8a,9,10,11,12,12a,
14,14a-hexadecahydropicen-3(4H,6bH, 14bH)-one (Chemdraw Ultra 9.0) &13ilasdasinane
{ & , : . { o £ o ' £ o
813 B-amyrin Niaaglunga terpenoids Lilath ldnasaunnduuziTIwuimlgninineens
< A { { o [ ' £ o =
dolmadusiTinanesia 9a1sun 4 WalfsunuaIanalaniawnignidwsaduztiy
. . . P £ o & & a A &
murine lymphocytic leukemia P-388 8@a3 mmzmmmwﬁmamwwu@augamﬂ@maww:
LIARNLLSS human nasopharyngeal carcinoma KB, human breast cancer MCF-7 L8z human
{ Qo ] =) v 9/3: ngl 1
lung cancer Lu-1 #1813 CHA012 Ndvldmunsnfigatlessaiiimaailduuiiogndindians

CHAO008
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H
o-amyrin (R = H, R' = CH,) CHA008
B-amyrin (R = CH,, R' = H)

AW 1. Structure of amyrins

mﬁ\‘lﬁ 4. Cytotoxic activity of CHA008 and CHAO12.

extract Cytotoxicity (EDsg, pg/ml)
P-388 KB Col-2 MCF-7 Lu-1 ASK
D. costatus wood/hexane 4.03 19.71 18.93 11.15 13.63 >20
CHAO008 12.33 6.57 12.4 8.34 9.88 16.59
CHA012 17.88 9.29 15.71 10.97 12.01 18.62

agglsianu LLiT’hmsmaaunnﬁﬁmmﬁﬂuﬁamﬁa qmaaﬁumngm:wmﬂ"wﬁqwﬁ{
fnuzi3efiany daanuaulagiuerfiez@nwnis %avl,ﬁmfshm']ﬂ“naoﬁumﬂg@maﬁmmnm
29fUsznaun19adl las3s column chromatography %aﬁﬂﬁmmmLmﬂmiﬂi:ﬂaumju
coumarins 19 2 e Lfia‘ﬁﬁmiﬁgj'ﬂﬂmaaéﬁdmamm@U”?%‘ NMR, UV, IR uaz MS
spectroscopy 1 lAnI1u3duans seselin (CHA001) Las xanthyletin -~ (CHA002) Fadu
psdlznaunanvesanTana  uwenanuumImasslznaumateilasds co-ms vinldasia
‘Wllﬁ’]i‘lh:ﬂafumiw coumarins 198N 2 THe A 6,7-dimethylesculin L@ suberosin aﬂiﬁaﬁ@
wenlddussinmulasaemaaiuduannmsauaionssilinussnwisfuss

NIRTAA L BEIWIINY aaéfumﬂg@mﬁau

= X
O O (6]
Seselin (CHA001) Xanthyletin (CHA002)

.ﬂ’lwﬁl 2. Structure of Seselin (CHA001) and Xanthyletin (CHA002)
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WarNIATIIRaUN DA nNZISIGaLTARNZLSI P-388 189817 seselin a2 xanthyletin
£ o £

(CHA001 uaz CHA002) WUNHnTawazi3avadans seselin Agndlwnaid (EDy, = 15.32

d £ o &
ug/ml) &I%ENT xanthyletin {1 EDsy >20 pg/ml @@17MA 5 MsamasaunniduNziiide

& = A A ' & A L4 v o A o !
aaNziS TR dunL IR INIRed g ndRaNdNTY 20 pg/ml wIadnn

mﬁdﬁ 5. Cytotoxic activity of CHA001 and CHAO002.

Extract/compound Cytotoxicity (EDsq, pg/ml)
P-388 KB Col-2 MCF-7 Lu-1 ASK
C. hystrix Root/Hexane >20 >20 >20 >20 >20 >20
C. hystrix Root/EtOH >20 >20 >20 >20 >20 >20
CHAO001 15.32 >20 >20 >20 >20 >20
CHAO002 >20 >20 >20 >20 >20 >20

{ qul = g; 1 s { 1
Wasangnidiuuniizesansdszneuniaes ligeinuazainnisdnsau gwud

' . oA £ o & Y a W v 2 £ o &
sn3Usznaungu coumarins vIngulgnidwaebhizerled ulldldszyuns@nsgnidwae

@ aN e e o o o & £ o & [ a
himerledliudusn fidvldseshamisesldnesaunnidmzalisaslailasmiguanis
a (?; . . . . 46

JueaLan laireverse transcriptase Human Immunodeficiency Virus type 1 (HIV-1 RT) a
N3N 6 WUINNTTAUAMNT DY 200 pg/ml #15 CHA001 w38 seselin RINNTAHUEILEW beysd
16 68.64% Aenalddnansigmadugiewlad HIV-1 RT luszauiunans (M, moderately active)

§IUA1T  CHA002 #38 xanthyletin a1u13ndussianlnlla 71.24% dedelddransionaduegs
vawlasd HIV-1 RT Tuszauga (VA, very active) asuuntsanswamniatiudslanainses
smmasanadunwanninazilildandgnadudaewlsd HIV-1 RT Agsawinldgnis

WAl wedwTa Istas ladda 1

Gﬂi’]dﬁl 6. Anti-HIV activity of CHA001 and CHA002

Compound HIV-1 RT inhibition Activity
CHAO001 68.64% VA
CHAO002 71.24% M

HIV-1 RT inhibition ¥infianattautu 200 ug/ml nstszilinwaliu very active, VA 1llan13gue3
§9N91 70%, moderately active, M 11am3guEs >50-70%, weakly active Lijan1fiugs = 30-

50%, inactive L4an158ULI <30%
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Uszinalng lagtuni1IdaTiagndduusiSuasNe9da3 (Rutaceae) WRZNTIIAE
(Dipterocarpaceae) %% 11 7@ Usznaueie WA (Dipterocarpaceae) aulaua 819
W@ (Dipterocarpus turbinatus), 819118 (D. costatus), ALLALUNDI (Hopea odorata) ez Wetad
(Shorea roxburghii) WAzNTARN (Rutaceae) oulaun Wzn3a (Citrus  hystrix) Nze2w
(Acronychia pedunculata), VU (Atalantia monophylla), UszadAUUL9 (Glycosmis puberula
var crabii), TR (Luvunga scandens), STHL RN (Melicope pteleifolia) W8y Micromelum

hirsutum

mianerleasmsifivuassiusnianieurniangausiiouasfia WNFINA JUDINTY
aauain d16u 1o aan usznaunaialaglddrinazaoduanauuaziosues INTHUINEI%
aﬁ'@maaﬁ*’ﬁmmaaunﬂ%{ﬁmmﬁﬂuma@m@aaa ﬁnﬂmwﬂaaqu'ﬁfﬁmmﬁalwaa@maao
dalraaNsisd 6 Tiafa Murine lymphocytic leukemia (P-388), human nasopharyngeal
carcinoma (KB), human colon cancer (Col-2), human breast cancer (MCF-7), human lung
cancer (Lu-1) WAz rat glioma (ASK) WUR&sanaanins 3  wihauadNwIIdend
(Dipterocarpaceae) SULAUA B19UA (D. turbinatus), #1318 (D. costatus), URZAZLABUNEY (H.
odorata) WAZRIIENANNANT 2 THAVINTIAFN (Rutaceae) o oA Uszadquning (G.
puberula var. crabii), WRZT199LR e (L. scandens) ﬁﬁnw%auﬁaﬁmﬁa ﬁv’\‘lf:mii:qj"lmiaﬁ'@
nnfrfignidunziislunasanassidoriiossanamusaduss 50% JaaasuziSIRaNY

\INTUEININ 20 pg/ml

ssanatanwangIwiia livesonatne (D. costatus) leiLﬁUdﬁﬂﬂ%ﬂ’i’N“MN@ia%a"m
FRATRANZLSIINLTULITA8 ASK ET&Lﬂ%ﬁﬂiﬁﬁ@ﬁﬁﬂﬂ%@dqﬂiﬂﬂﬁﬁﬂ EDs, = 4.03 upg/ml 6o
LIARNZLSY P-388 murine lymphocytic leukemia AZLALUNDY (H. odorata) %dLﬂuﬁ"ﬁm"ﬁamu
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miaﬁ'@LaﬁmaaawnﬁauluﬁqwﬁﬁmmﬁwiaLsnaﬁ P-388 lymphocytic leukemia cells (EDs, =
6.79 ug/ml) ﬁfmi“]m’]smuﬂ%v'aLLsmlaamsmaaquﬁéf’mmL‘%d‘*uaaﬁmaﬁmoluﬂs:mﬂvl,msia

= = 1 { Qg 1 1
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Abstract

In this present paper the cytotoxic activity of four dipterocarpaceous plants in Thailand

which some of them possessed history of traditional use and potential of anticancer activity

were evaluated. The dried extracts of selected plant parts were tested against six cancer cell

lines in vitro. The hexane extract of the wood of Dipterocarpus costatus and the ethanol extract

of the leaves of Hopea odorata showed their cytotoxicities against P-388 murine lymphocytic

leukemia cells (ED,, = 4.03 and 6.79 pg/ml, respectively) whereas the hexane extract of the

wood of D. costatus presented its broad spectrum of cytotoxic activity against most of cancer

cell lines tested. The result of this study clearly demonstrated that some dipterocarpaceous

plants used for wound healing in Thailand, such as H. odorata and D. costatus, exhibited

cytotoxic activity and this information may be useful as a clue in anticancer drug discovery

from traditional medicine.

Keywords: Dipterocarpus costatus; Dipterocarpus turbinatus; Hopea odorata; Shorea

roxburghii; Dipterocarpaceae; In vitro cytotoxic activity
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1. Introduction

The search of plants for anticancer agents is really an ongoing challenge. Plants have

been used in the treatment of cancers since ancient time. In modern medicine plants still play

an important role. Vincristine and vinblastine are useful anticancer drugs isolated from

Catharanthus roseus G. Don. (Apocynaceae), while Podophyllum peltatum Linn. and P. emodii

Wallich are sources of podophyllotoxin for etoposide synthesis (Cragg and Newman, 2005).

Several anticancer agents were also obtained from plants, and chemical derivatives of

bioactive cytotoxic plant products were prepared and used as anticancer drugs.

The human physiological processes are complex and multi-steps. The wound healing

process has close relation to cancer. When a wound occurs, growth and repair genes (GR

genes, such as oncogenes and proto-oncogenes) in surrounding cells are activated and

secretion of growth and repair factors (GR factors, such as growth factors) is stimulated to heal

the wound. However, in case of persistent wound, damage or amplification of GR gene

activation in surrounding cells may lead to a clinical cancer (Meng and Riordan, 2006). In

traditional medicines, plants used for wound healing or some gastrointestinal diseases had

potentials of cytotoxic effect or chemopreventive activity, as in case of turmeric (Azuine and
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Bhide, 1994) and Terminalia spp. (Saleem et al., 2002; Rane and Mengi, 2003). Sangre de

grado, an ethnomedicinal red sap from Croton palanostigma, which was used to treat

gastrointestinal ulcers, cancers and to promote wound healing, induced apoptosis in human

gastrointestinal cancer cells (Sandoval et al., 2002).

The Dipterocarpaceae is one of relatively large plant families in tropical regions. In

Thailand, this family composes of 8 genera, such as Anisoptera, Cotylelobium, Dipterocarpus,

Hopea, Shorea and Vatica (Phengklai and Niyomdham, 1999). Many of these plants have been

used as drugs in traditional medicine. Hard resins of Hopea odorata Roxb., Cotylelobium

melanoxylon Pierre and Shorea henryana Pierre are used for the treatment of wound healing.

Also, oleoresins of Dipterocarpus alatus Roxb. and D. costatus Gaertn. F. are claimed for the

treatments of tuberculosis, gonorrhea, skin diseases, and wound healing (Chantanaparb et al.,

1985). However, the pharmacological potential of most of the plants described above is

unexplored (Wiart, 2006). In fact, wood extractives of various species of Shorea, such as S.

almon, S. astylosa, S. negrosensis and S. palembanica, distributed in Philippines were

reported of their tumour-inhibiting activity (ASEAN Centre for Biodiversity, 2006). In intention to
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evaluate the pattern of anti-cancer potential of the plant constituents in this family, we aimed at

the study of in vitro cytotoxic activity of some dipterocarpaceous plants.

2. Materials and Methods

2.1 Plant material

Parts (at least, woods, barks and leaves) of 4 plants of dipterocarpaceous family,

including Dipterocarpus costatus C.F. Gaertn., D. turbinatus C.F. Gaertn., Hopea odorata

Roxb., and Shorea roxburghii G. Don were collected from northern provinces of Thailand in

September, 2004, by a personnel of Queen Sirikit Botanic Garden, Chiangmai. Authentication

was achieved by comparison with herbarium specimen in the Herbarium of the Queen Sirikit

Botanical Garden, Chiangmai. Voucher specimens (PC0701-PC0704) were deposited in the

herbarium of the Department of Pharmacognosy, Faculty of Pharmacy, Silpakorn University,

Nakorn Pathom, Thailand.

2.2 Preparation of extracts

After each part of the plants collected was dried and finely powdered, 100 g of plant

material was extracted with hexane and ethanol respectively. The extracts were then
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concentrated in vacuo. The dried hexane and ethanol extracts were used to evaluate the in

vitro cytotoxic activity of plant parts.

2.3 TLC analysis of extracts

Using 20 mg extract dissolved in 2 ml of methanol, the identification of major

phytochemical groups was carried out by thin layer chromatographic (TLC) technique on silica

gel 60 F,., Merck; spraying reagents and/or detection techniques were used according to

standard procedures (Harborne, 1973).

2.4 In vitro cytotoxicity assays

The in vitro cytotoxic and antimitotic activities were evaluated according to the method

described by Likhitwitayawuid et al. (1993) and Swanson et al. (1988) successively. Murine

lymphocytic leukemia (P-388), human nasopharyngeal carcinoma (KB), human colon cancer

(Col-2), human breast cancer (MCF-7), human lung cancer (Lu-1) and rat glioma (ASK) were 6

cancer cell lines selected for this study, using ellipticine, an anticancer drug, as positive

control.
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3. Results and Discussion

In Table 1, it was shown that D. costatus, D. turbinatus and H. odorata, had cytotoxic

activity (ED,,<20 pg/ml) while all extracts of S. roxburghii were inactive against cancer cells

tested. The hexane extract of the wood of D. costatus (or Yang Pai, in Thai) was the only one

extract of the plant which not only presented its broad spectrum of cytotoxic activity against 5

cancer cell tested, except the ASK cells, but also was the most active plant extract tested (ED,,

= 4.03 pg/ml, against the P-388 murine lymphocytic leukemia).

H. odorata (or Ta Kien, in Thai) which has been traditionally used for wound healing

presented its cytotoxic activity as its wood ethanolic extract was cytotoxic active against Lu-1

human lung cancer (ED,, = 15.18 ug/ml) and the ethanolic extract of the bark had moderate

activity against P-388, KB and MCF-7. The ethanolic extract of the leaves which was highly

active against the P-388 lymphocytic leukemia cells (ED,, = 6.79 pg/ml) showed its activity in

the same range of that from H. odorata resin (Ruangrungsri, 2002). Itis, here, the first time that

the in vitro cytotoxic activity of some dipterocarpaceous genera in Thailand in various types of

cancer cells was established.
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From the TLC analysis of the active extracts (Table 2) it could be stated that the

chemical constituents imparted in the cytotoxic activity of the hexane extract of the wood of D.

costatus may be terpenoids. In the active ethanol extract of the leaves of H. odorata phenolic

compounds and terpenoids were detected. Phenolic compounds such as stilbenes had also

been isolated from plant of the same genus, H. parviflora Bedd. (Tanaka et al., 2000).

The multiple pharmacological effects particularly the anticancer and wound healing

activities can be observed in plants used in traditional medicines. Curcumin, the most

important component in turmeric (Curcuma longa L., Zingiberaceae), played its role in several

in vitro wound healing steps and induction of growth factors was involved in this complex

biological process (Maheshwari et al., 2006). Recently, the molecular basis of anti-cancer and

chemopreventive effects of curcumin attributed to its effects on several targets including

transcription factors, growth regulators, adhesion molecules, apoptotic genes, angiogenesis

regulators and cell signaling molecules was reviewed (Aggarwal et al., 2003; Maheshwari et al.,

2006). Triterpenes, isolated from roots of Astragalus species which were used to treat leukemia

and for wound healing in Turkish folk medicine, showed their IL-2 inducing activity. This activity

might be the mechanism involved in order to explain the immunomodulatory and anticancer
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effects of Astragalus species (Yesilada et al., 2005). These examples showed that natural

products which involved in promotion of wound healing process influenced the inhibition of

cancer cell growth in different ways. In this study, we found that H. odorata and D. costatus

valuable for wound healing treatment in traditional medicine had in vitro cytotoxic activity and

may be potential sources of anticancer agents.

4. Conclusion

The evaluation of cytotoxic activity of dipterocarpaceous plants in Thailand were

determined against 6 cancer cell lines in vitro. We found that the hexane extract of the wood of

D. costatus and the ethanolic leaf extract of H. odorata showed interesting cytotoxicity,

particularly against P-388 murine lymphocytic leukemia cells. This study also presented that

dipterocarpaceous plants with traditional use in wound healing, such as H. odorata and D.

costatus, had good cytotoxic activity. The ongoing of our study is directed to the isolation and

structure elucidation of these active extracts and to the cytotoxic activity evaluation of isolated

compounds which may reflect to the potential of clinical application of their active constituents.
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Table 1. Cytotoxic and antimitotic activities (ASK assay) of dipterocarpaceous plants.

extract Cytotoxicity (ED,,, pg/ml) ASK

P-388 KB Col-2 | MCF-7 Lu-1 ASK | assay

. costatus wood/hexane 4.03 19.71 | 18.93 11.15 13.63 >20 -

. costatus wood/EtOH >20 >20 >20 >20 >20 >20 -

. costatus bark/hexane >20 >20 >20 >20 >20 >20 -

. costatus bark/EtOH >20 >20 >20 >20 >20 >20 -

. costatus leaf/hexane >20 >20 >20 >20 >20 >20 -
. costatus leaf/EtOH >20 >20 >20 >20 >20 >20 -

. turbinatus wood/hexane 15.35 >20 >20 15.89 19.44 >20 -
. turbinatus wood/EtOH >20 >20 >20 >20 >20 >20 -

. turbinatus bark/hexane 13.61 >20 >20 >20 >20 >20 -
. turbinatus bark/EtOH >20 >20 >20 >20 >20 >20 -

. turbinatus leaf/hnexane >20 >20 >20 >20 >20 >20 -

. turbinatus leaf/EtOH >20 >20 >20 >20 >20 >20 -

. odorata wood/hexane >20 >20 >20 >20 >20 >20 -

. odorata wood/EtOH >20 >20 >20 >20 >20 >20 -

. odorata bark/hexane >20 >20 >20 >20 >20 >20 -
. odorata bark/EtOH 17.64 | 16.69 >20 18.26 >20 >20 -

. odorata leaf/hexane 11.12 >20 >20 17.43 >20 >20 -
. odorata |leaf/EtOH 6.79 >20 >20 >20 >20 >20 -

. roxburghii wood/hexane >20 >20 >20 >20 >20 >20 -
. roxburghii wood/EtOH >20 >20 >20 >20 >20 >20 -

. roxburghii bark/hexane >20 >20 >20 >20 >20 >20 -

w» n|ln Wl | I T|II | UT|O T UT|TOT UT|T T|UOT ©

. roxburghii bark/EtOH >20 >20 >20 >20 >20 >20 -
. roxburghii leaf/hexane >20 >20 >20 >20 >20 >20 -
. roxburghii leaf/EtOH >20 >20 >20 >20 >20 >20 -
Ellipticine 0.58 0.56 0.58 0.77 0.47 - -

Cytotoxic assay: ED, <20 pg/ml is considered active for extracts; P-388: murine lymphocytic leukemia,

KB: human nasopharyngeal carcinoma, Col-2: human colon cancer, MCF-7:human breast cancer, Lu-1:

human lung cancer, ASK: rat glioma; + = active, - = inactive

53



Table 2. Phytochemical detection of some dipterocarpaceous plant extracts.

Phytochemical D. costatus H. odorata H. odorata
groups wood/hexane leaf/ hexane leaf/ EtOH
extract extract extract
Alkaloids - - -
Anthraquinones - - -
Flavonoids - - -
Tannins - +/- +
Terpenoids + + +
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