Inhibitory Activities of Angiopteroside
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The structure of angiopteroside, which was isolated from rhizome of Angiopteris
evecta Hoffm., was confirmed using X-ray crystallography. Angiopteroside showed
significant activity for inhibition of HIV-1 Reverse Transcriptase (ICso a 0.91 nM) as
compared to the ICs, for ddI, a positive control, of 0.87 nM. Additionaly, cytoxicity against
lung cancer cdl-line (Chaco), in % survivd form, was also very high; 55% for angiopteroside
and 63% for doxorubicin (as a positive contral).
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Inhibitory Activities of Angiopteroside for HIV-1 Reverse Transcriptase and Lung Cancer Céll-line.................

INTRODUCTION

Angiopteris evecta Hoffm. (Maréattiaceae)
is widely distributed in Thailand. It has been
used as a traditiona medicine as a diuretic,
antipyretic, tonic, analgesic and antidiarrheal.
We examined the chemical congtituents of
A. evecta and isolated angiopteroside.
Angiopteroside was found through the isolation
of the dried rhizome of Angiopteris evecta Its
structure, orthorhombic form, has been
confirmed by Hseu® using single crystd X-ray
diffraction. Its biologica activities against
HIV-1 Reverse Transcriptase and severa cancer
cel-lines were investigated.

MATERIALSAND METHODS
I nstrumentation

The Nuclear Magnetic Resonance analysis
was performed on a JEOL INM-A500 Spectrometer.
X-ray diffractometer readings were obtained on a
BRUKER SMART CCD diffractometer at the
Department of Physics, Faculty of Science and
Technology, Thammasart University. The UV-
visible spectrophotometer was a Tecan Group
Ltd. Sunrise modd.

Table 1. NMR spectra data of angiopteroside®.

Position de Oy
1 1659s -
2 1236d 6.12 (d, J=9.8 Hz)
3 145.3d 7.16 (dd, J=4.9 and 9.8 H2)
4 68.7d 4.47 (dd, J=3.7 and 4.9 Hz)
5 78.3d 4.70 (ddd, J=3.7 and 6.4 Hz)
6 16.2d 1.45(d, J=6.4 H2)
1¢ 1025s 4.41 (d, J=7.6 Hz)
2¢ 749s 3.17 (dd, J=7.6 and 8.5 Hz)
3¢ 78.0d 3.33(t, J=8.5Hz)
4¢ 71.7d 3.25(t, J=8.5Hz)
5¢ 78.2d 3.29 (obsecured by DM SO-ds)
6¢ 629t 3.65 (dd, J=5.8 and 11.6 Hz)

3.88(d, J=11.6 Hz)

214 NMR, 500 MHz; *C NMR, 125 MHz, DMSO-ds: datain ppm.

Table 2. Cytotoxic activity against tumor cell lines of angiopter oside (% Survival).

Compound* % survival

(10 nmy/ml) HS 27 Kato-3 BT 474 | Chago | SW 620 | HEP-G2
(fibroblast) | (gastric) | (breast) (lung) (colon) |(hepatoma)

angiopteroside 78 112 113 55 91 105

doxorubicin® 35 54 28 63 20 17

Note 'dissolved in ethanal.

2doxorubicin: Doxorubicin hydrochloride was used as positive control.
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M ethods

The plant samples of Angiopteris evecta
Hoffm. used in this study were collected from
Kanchanaburi Province, Thailand in June 2000.
The methanol extract (126 g) of ground A.
evecta rhizome (2.7 kg, wet wt.) was reextracted
with hexane and EtOAc to give hexane extract
(2.0 g) and EtOAC extract (12.5 g), respectivey.
The EtOAc extract (12.5 g) was fractioned by
silica gd column chromatography and eluted
with hexane-EtOAc gradient in a stepwise
fashion. Angiopteroside was obtained from the
elution of slica gel column chromatography
with 100% ethyl acetate and was purified by re-
crystallization with methanol to obtain a white
solid crystal. The in vitro HIV-1 Reverse
Transcriptase inhibitory activity of
angiopteroside was determined by the
Boehringer Mannheim ELISA kit.®

Bioassay of angiopteroside’s cytotoxic
activity against 6 tumor cdl lines; HS 27
(fibroblast), Kato-3 (gastric), BT 474 (breast),
Chago (lung), SW 620 (coon) and HEP-G2
(hepatoma), cultured in vitro was performed by
the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) colorimetric
method. In principle, the viable cdl number/well
is directly proportional to the production of
formazan, which following solubilization, can be
measured spectrophotometrically.®

RESULTS AND DISCUSSION

The structure of angiopteroside was
established by 1D and 2D NMR as shown in
Table 1, and its relative configuration was dso
confirmed by single crystal X-ray diffraction. In
addition, the X-ray analysis reveded that this
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compound is a monoclinic polymorph of
angiopteroside monohydrate. This differed
from the previous polymorph reported
by Hseu” (see Figure 1). We used 2¢3¢
dideoxyinosine (ddl) as a control substance.
Angiopteroside and ddl exhibited HIV-1 Reverse
Transcriptase inhibitory activity with 1Csp at 0.91
nM and 0.87 M, respectively. From the results,
angiopteroside possesses an equivalent inhibitory
activity against HIV-1 RT when compared with
ddl. Some parts of the structure of
angiopteroside is similar to 3¢azido-3¢
deoxythymidine (AZT) and 2¢ 3¢dideoxyinosine
(ddl) (see Figure 2). Since, AZT and ddl are
nucleoside reverse transcriptase inhibitors then
similarly angiopteroside may act as a terminator
of the nascent DNA chain by blocking the
vird reverse transcription process upon
intercellular phosphorylation. It might become
a competitive inhibitor with respect to the
deoxynucl eos de triphosphate substrate*® This
possi bility needs further investigation.

Additionally angiopteroside was tested
against several tumor cdl-lines. The results in
Table 2 suggested tha angiopteroside showed
anti-tumor activity for lung cancer. The
cytotoxicity of angiopteroside appears very
specific since it was only active against the lung
cdl line and was unaffective against other
cdl-lines including fibroblast. Consequently,
the biological activity of angiopteroside for
inhibition of HIV-1 RT and lung cancer
shows potential as a treatment source and
angiopteroside may be a lead compound for
further study and drug devel opment.
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Figure 1. The ORTEP drawing of angiopteroside.

(Crystal data of angiopteroside: CyoHig0gH,0, M = 290.2, monodinic, space group P2;, a =
7.8345(1), b = 6.9233(1), ¢ = 12.9322(1) A, V = 701.18(2) A® Z = 2, Dy = 1.460 g cm®, m= 0.126
mm?, (Cu-K,, | =0.71073 A), T = 293(2) K, Bruker SMART CCD area detector diffractometer, Quex
30.46° 3533 unique reflections. Structure solution by direct method, full-matrix least sgquares
refinement on F? using SHELXL 97 with all non-hydrogen atoms anisotropic and al hydrogen atoms
were found from eectron density maps. Thefina cycle converged to R; = 0.0299 and wR; = 0.0817).
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Figure 2. Structures of Angiopteroside(1), AZT and ddl.
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