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Anti cancer activity of ampelopsin H from stem bark of hopea odorata
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Abstract: Ampelopsin H was isolated from the stem

bark of Hopea oderata, Dipterecarpaceae family. The
structure of this compound was elucidated by NMR
spectroscopy, including 1D and 2 D NMR. The invitro
cytotoxicity of ampelopsin H against humaan cancer cell
lines indicated that this compound had cytotexic effect
against Hel.a, Raji, and Myeloma cell with the 1C,,
values of 129.718; 91.075; and 165.959(1g/ml
respectively and had no cytotoxic effect against Vero
human cell (IC50 305.652 1g/ml). The antiproliferative
mechanism toward these human cancer cell lines
showed that ampelopsin H influenced on cell cycle
progression by defered doubling time cell. Alse, this
compound was able to induce apoptosis by influenced
the expression of p53.

Introduction

Dipterocarpaceac is a large family found in Indonesia.
There is about sixteen genera and six hundred species [1]
andnmegmetaofwhnchfoundmlndoncsmexmndmg
from Aceh to Papua with the greatest population in
Kalimantan. Hopea is one of genera largely found in
Indonesia, at least about one hundred species {2,3].

Based on many research, it had been reported that
terpenoid, phenylpropanoid, flavanoid, benzofuran
derivative, fenolic acid, and oligostilbenoid were
compounds commonly found in some species of
Dipterocarpaceae. Some of oligostilbenoid exhibited the
interesting biological activity, such as resveratrol. It is the
first compound found and isolated in 1977 as phytoalexin,
antimicrobial product from the leaves of Vitis vinifera
plant as reaction against infection or another physiologic
stimulus [4]. The other research also indicated that
resveratrol had chemo preventive activity against cancer
cells [5]. Many other biological activity of oligostilbenoid
had been reported, such as e-viniferin and copaliferol A
exhibiting antimicrobial activity against some micro-
organism [6]. Some of these oligostilbenoid also showed
cytotoxic activity against certainly strain, for example (-)-
ampelopsin A and hopelphenol had cytotoxic activxty
against KB cpidermoid carcinoma cell [7-10), while
malibatol A and malibatol B had cytotoxic activity against
CEM SS cell in antiviral test.

We have been isolated a number of oligostilbenoid
from steam bark of Hopea odorata [12]. The elucidation
structure by NMR spectroscopy, including ID and 2D
NMR showed that these compounds were Balanocarpol
(1), Ampelopsin H (2), Hopeafenol (3), and Hemlesyanol
C (4) (Figure 1). This paper reports the cytotoxic activity,
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anti proliferative effect, and how the anti proliferative
mechanism of Ampelopsin H that have been isolated
from steam bark of H.odorata against HeLa S3, and
Raji, human cancer cell lines, and Vero.

Hopeafenol (3)
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Hemlesyanol (4)

Figure 1. Compoundshavebeenisolatedﬁmnﬂ.odomh:
Balanocarpol (1), Ampelopsin H (2), Hopeafenol (3), and
Hemlesyanol (4)

Materials and Methods

Mateﬁals:Ampelopsithasbeanisohtedﬁomstem
barkofH.odorm(fromgardenofaﬂmnptofDmmga
and Jasinga, Bogor at June 2007.

In-vitro cytotoxicity test : The in-vitro cytotoxicity test
washvesﬁgatedusing%wellsplatewiﬂ:celldensity
2x10* cells per ml for HeLa $3 and Raji human cancer
cell lines, and lxlo‘ccllspermlforvemcell.lntoeaeh
well was added with 100 Ml cells in culture medium

ing ing spectrophotometers
(ELISA reader) at wavelength 595 nm. The absorbance is
dimctlyproportionaltoﬁ:emunberoflivingceﬂs.Soﬂle
deadcellcouldbemlcnlatedwdewrmincLC”.
Doublingtimetest:'l‘hecellwasfasted(dish:vaﬁou)
for 24 hours in culture medium containing 0.5% FBS.
'l‘hentheyweregrowninmnlﬁpledishesconhining
compound in low cmenmﬁon(sl.cso).'l‘besnmpling
wasdoneat24,48and72hom.'fhelivingccllinench
well was measured using multi  well scanning
spectrophotometers (ELISA reader) at wavelength 595
nm.'l'heabmrbanceisdirecﬂypmpolﬁonaltothenumber
of living cells.Thecmvebetweendlcmmﬂ)erofliving
ccllandincubaﬁonﬁmcindicatedhowﬂleanti
proliferative cffect. The difference of doubling time was
mensm'edﬁomﬂleslopeoflogthemmi:erofcellvms
incubation time curve.
Determination of Apoptosis: The determination of
induction apoptosis was investigated by DNA cellular
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coloration using cthidium bromide/acrydine orange
and observed on fluorescence microscope. The living

Results and Discussion
The cytotoxic activity of the Ampelopsin H against
2 SS._Raji, and Vero cell measured as LCy, were

Table 1: LC;, of Ampelopsin H against HeLa $3, Raji,
Mycloma, and Vero cell

LCq
Cell Lines (Og/ml) Note
HeLa 83 129.71 Active
Raji 34.69 Very Active
Myeloma 165.95 Less Active
Vero 305.65 Less Active

HeLa-S3, a continuous cell line that living as
adherent cell, is a celt derivate of ephythell cell of
buman cervix cancer [16). While Raji cell is a
lymphoblast cell found by RJ.V Pulvertaft (1963)
from Burkitt’s lymphoma at the left of upper jaw of
negro boy oldest 11 years [17].

Table 1 showed that the highest cytotoxic activity
ofAmpelopsinHisonRaji cell.

Based on doubling time test showed that
Ampelopsin H reduce the growing of HeLa S3 (Figure
2), Raji (Figure 3), and Mycloma (Figure 4) cell
compared with non treatment cell (control). It also

emsedadoublingﬁmedefetmmt.'lhedoublingﬁme
value of HelLa S3, Raji, and Myeloma cell with
Ampelopsin H treatment have been provided in Table
2. It mean that Ampelopsin H inhibit proliferate cell
ﬂnoughcellcyclepmgmesionaswellastransduction
signal.

]
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Figure 2. The growing profile of Hela S3 cell
without treatment (control), and with
Ampelopsin H (concentration 135, 67.5,
and 33.75 ag/mL).
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75 y =-0.008x + 3.9407 -0.0023 -

A
9
8
R I Py 37.5 y=0.0029x +4.0146  0.0029 768.087
M : « Ampaiopein H 1
’ 4 Ampeiopsin H 2
35 Ampalopein H 3
i o The ethidium bromide/acrydine orange coloration
4 - indicated that Ampelopsin H also inhibits cell through
¢ ¥ e 1« apoptosis mechanism in HeLa S3 (Figure 5), Raji
o (Figure 6), and Mycloma cell (Figure 7).

Figure 3. The growing profile of Raji cell without
treatment (control), and with Ampelopsin H
(concentration 90, 45, and 22.5 ag/mL).

e 3 » + Cowvd
"' 2 u Ampelopale H {150
52 Aooguicgein W OR
i 1 Amgolopuin 4 (37.5)
i . Figure 5. The acridine orange coloration of : (A) HeLa
ot S3 cell without Ampelopsin H, and (B) HeLa
e S3 cell with 135 ag/mL. Ampelopsin S3.

Figure 4. The growing profile of Myeloma cell
without treatment (control), and with
Ampelopsin H (concentration 150, 75,
and 37.5 ag/mL).

Table 2: The equation curve of log number of cell vs

time and the value of doubling time of HeLa
S3, Raji, and Myeloma cell

Ambpl Equation curve of Doubling
P log number of cell vs Slope time

A B

(Cg/mL) time (houwr) Figure 6. The acridine orange coloration of : (A) Raji
A.Hela cell without Ampelopsin H, and (B) Raji cell

67.5 y=-0.0004x +4.3571  -0.0004 -

135 y=-0.0186x+4.2381 -0.0186 -

3375  y=00027x+43680 00027 110.852
B. Raji

Figure 7. The acridine orange coloration of : (A)
0 y=00078x +4.4337 00078  21.577 Myeloma ceil without Ampelopsin H, and
(B) Myeloma cell 100 ag/mL Ampelopsin

90 y =0.0127x +4.1532  -0.0127 - H.

45 y =-0.0084x+4.6828  -0.0084 - The cffect of Ampelopsin toward the DNA change
of Raji cells were indicated in Figure 6b. The living

225 y = 0.0026x + 4.5345 0.0026 - cell with intact nucleus gives the bright green color,
while the apoptosis cell gives orange color. The Figure

C. Myeloma show that Ampelopsin H treatment cause cell become
apoptosis therefore give orange color, and also indicate

0 y=0.0068x + 44098  0.0068 36946 the morphology of apoptosis characteristic as cell
become small, membranc bleeding, and nucleus

150 y=-0.0132x +3.8796  -0,0132 - fragmentation.
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As we know that Hela S3 cell is immortal cell
because there is E6 protein that degrades p53, and E7 that
degrades pRb. Therefore cell lost the growing cell protein.
Until now there is no information about Ampelopsin H
activity can repress E6 and E7 expression. Based on some
anticancer compound like curcumin, it is possible that the
antiproliferative activity of Ampelopsin H is initiated by
bounding between this compound and protein. Therefore
it cause the protein was recognize by proteosome that it
degrade this protein. Furthermore, the expression of p53
was analyzed by immunohistochemical. It show that HeLa
cell without treatment has a blue colour . It's mean that
there are no expression of p53. The other way, HeLa S3
cell by adding Ampelopsin H show a brown colour, that
it's mean that there was expression of p53.

Conclusions

In this paper we conclusion that Ampelopsin H
isolated from the steam bark of H. odorata have cytotoxic
effect against HeLa 83, Raji, Myeloma cell lines, and
relatively no toxic effect to Vero cell . This compound
gives the highest cytotoxic effect against Raji cell. It also
have antiproliferative effect by induced apoptosis toward
Hel.a §3, Raji and Myeloma cell. This compound was
able to induce apoptosis by influence the expression of
p53 in HeLa cell.

References

1] A. Cronguist , An Integrated System of Classification of
Flowering Plants (1981), Columbia In Press, New York, pp.
316318

[2] K. Heyne, Tumbuhan berguna Indonesia (1987). Badan
Litbang Kcltanan, Jakarta, jilid III, pp. 1390 — 1443

[3] L Socriancgara, RHM.J. Lemmens, Plant resources of
South East Asia, 5 (1), timber trees : major commercial
timbers (1994), Prosea, Bogor, Indonesia, pp. 166- 193

{4] P.Langcake and R.J. Pryce, Phytochemistry, 16 (1977), pp.
1193 -1196

[5] M. Jang, G.O. Lining Cai, K.V. Udeani, C. F . Siowing,
CW.W. Thomas, H.S. Beecher, N.R. Fong, A. D.
Famsworth, R.G. Kinghorn, R.C Mchta, JM. Moon,
Pezzuto. Science. 278 (1997), pp. 218- 220

[6] S. Sothecswaran, and V Pasuphaty, Phytochemistry, 32
(1993), (5), pp.1083-1092

[7] T. Tanaka, K. Ito, M. Nakaya, Y.linuma, H. Taknshi, N.
Naganawa, M. Matsuura, Ubukata. Vatikanol D, a novel
resveratrol hexamer isolated from Vatica rassak,
Tetrahedron Letters, 41 (2000), pp.7929 ~ 7932

[8] T. Ito, K. Tanaka, M. Nakaya, Y. linuma, H. Takahashi, M.
Naganawa, Y. Ohyama, K.F. Nakanishi, Bastow, Kuo-
Hsing Lec, Tetrahedron Letters, 42 (2001 pp.5909-5912

[9] T. Ito, Y. Tanaka, K. Ido; M. Nakaya, Y. linuma, H.
Takashi, M. Naganawa, Y. Ohyama, K F. Nakanishi, K.H.
Bastow, Lee, Tetrahedron, §7 (2001), pp. 7309-7314

[10] EK. Sco, HL Chai , V.R. Constant, R. Santisuk, W.W.
Vichai, N.R. Christopher , G.A. Farnsworth , JM. Cordell,
AD. Pezzuto, Kinghron, J. Org. Chem. , 64 (1999),
pp.6976-6983

[11] s Atun, N. Anam, R. Arianingrum, JPMS, X, (2005), No.

[12]S Atm, N. Aznam, R. Arianingram, M. Niwa, Indo. J.
Chem, 5 (2005) (3), pp. 211-214

119

[13] S. Atun, N. Aznam, R. Arianingrum, M. Niwa, Indo. J.
Chem, 6 (2006) (1), pp. 75-78

[14] S. Atun, A.A. Sjamsul, N. Aznam, R. Arianingrum, M.
Niwa, Biochem. System. And Ecol, 34 (2006), pp. 642-
644

[15] H.D. Rode, D. Eisel, 1. Frost, Apoptosis, Cell Death
and Cell Proliferation Manual, 3" ed., Roche Applied
Science (2004)

[16] S. Julia, Uji Sitotoksisitas Fraksi Protein Daun Erythrina
fusca Luor (Cangkring) Pada Se! HeLa, Skripsi,
Fakultas Farmasi Universitas Gadjah Mada, Yogyakarta

(2001)
[17http://www .biotech.ist.unigue200

PACCON2010 (Pure and Applied Chemistry International Conference)



