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In cancer, the balance between proliferation and programmed cell death is disturbed, and
defects in apoptotic pathways allow cells with genetic abnormalities to survive. Most cytotoxic
and hormonal treatment, as well as radiation, ultimately kill cancer cells by causing irreparable
cellular damage that triggers apoptosis.

The methanolic extracts of the plant of C. paniculatus showed significant anti-cancer
activity by using in vitro testing. The family Celastraceae is well known to have various
constituents, some of which exhibit insecticidal, anti-inflammatory, antioxidant, and antitumor
activity. The results of the screening data have been shown that methanolic extracts of C.
pani cul atus possess some anti-cancer potential and worth to be investigated.

In this proposal, we have already isolated and characterized some steroids and terpenoids
from C. paniculatus by using chromatographic method. Meanwhile, the identification and
characterization of these structures and the pharmacological study are undertaken to establish
the mechanisms of action of these compounds and try to develop a drug for clinical use.
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| solation and structure determination

Plant material will be extracted with appropriate solvent. The solvent extract will be

evaporated in vacuo, yielding aresidue, which will be separated by Si gel column
chromatography to give various compounds. The CHClI3, EtOAc, and n-BuOH fractions will be
separated and purified on Si gel or reversed-phase gel, to give various compounds (Scheme 1).
Various pure compounds will be characterized with UV, MS, IR, 1D-NMR.

Plant materials
Extracted with MeOH

MeOH extract (active fraction)

l Chromatographed with silica gel

l CH,Cl,-MeOH l CH2Cl,—-MeOH l CH,Cl,-MeOH l CH,Cl,-MeOH
30:1 20:1 15:1 10:1

Active fraction

| |

C6H12—Acetone CH2C| —MeOH CHCI 3—M eOH

Activefraction
Rechromatographed with silica gel

Scheme 1
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Antitumor activity

The present studies will be designed to investigate the anti-tumor activities of natural

products and compounds. In this proposal, the following approaches will be taken:

(1) Thedirect cytotoxic activity of those compounds in human hepatoma, Hep 3B, human
lung carcinoma, A549, human breast carcinoma, MCF-7, and cervical carcinoma, HT-29
cells.

(2) Flow cytometry anaysis.

(3) The cytotoxic mechanisms of those compounds in the above human cancer cell linesin
vitro.

Tumor cell growth inhibition assays
The cytotoxicity was determined by colorimetric MTT (3-(4,5-dimethylthiazole-2-yl)-2,5-
diphenyl-1H-tetrazolium bromide) assay as described previousy (1, 2). Briefly, cells (5
10%well) were plated in the 96-well plates and incubated in medium for 6 h. Fifty microliters of
serial tested drug dilutions was added. The cells were incubated for 5 or 6 days at 37°C and
then pulsed with 10 uL of MTT (5 mg/mL; Sigma, . Louis, MO) and incubated for an
additional 4 hat 37 “C. Reduced MTT was measured spectrophotometrically by a Dynatech
MR5000 microplate reader (Dynatech Laboratories, VA) at 550 nm after lysis of cells with 100
uL of 10 % SDSin 0.01M HCI. Control wells contained medium plus cells (total absorbance)
or medium alone (background absorbance) cell death was cal culated as the percentage of MTT
inhibition:
Cdll death was calculated as the percentage of MTT inhibition:
mean control absorbance

% inhibition = x 100
1 — mean experimental absorbance

Western blot analysis of PARP cleavage

Drug-treated cells were collected, washed with ice-cold PBS, and resuspended in lysis buffer
[20 mM Tris-HCI (PH 8), 137 mM NaCl, 1 mM CaCl,, 10 % glycerol, 1 % Nonidet P-40, 0.5 %
deoxycholate, 0.1 % SDS, 100 uM 4-(2-aminoethyl)benzenesulfonyl fluoride, leupeptin at 10
ug/mL, and aprotinin at 10 ug/mL]. Soluble cell lysates were collected after centrifugation at
1500g for 5 minutes. Equivaent amounts of protein (60-100 pg) from each lysate were resolved
in 10 % SDS-polyacrylamide gels. Bands were transferred to nitrocellulose membranes and
analyzed by immunoblotting with anti-PARP antibodies, as described above (3).

Apoptosis detection by an enzyme-linked immunosor bent assay (EL1SA)

Induction of apoptosis was assessed by using a Cell Death Detection ELISA (Roche
Diagnostics, Mannheim, Germany) by following the manufacture’s instructions. Thistest is based
on the quantitative determination of cytoplasmic histone-associated DNA fragments in the form
of mononucleosomes and oligonucleosomes after induced apoptotic death. In brief, 2.5 x 10°
cellswere cultured in a T-75 flask 24 hours before the experiment. Cells were washed twicein 5
mL of serum-free RPMI-1640 medium and then treated with atest agent or the DM SO vehicle, as
indicated. Both floating and adherent cells were collected, and cell lysates equivalent to 104 cells
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were used in the ELISA (3).

Flow cytometry

For cell apoptosis analysis, cells (2:10°) were seeded into six-well trays. The cells were treated
with tested drug for 48 h and harvested. The cell pellets were resuspended in Hepes-buffer saline
(HBS, 160 mM NaCl, 2.7 mM KCI, 6 mM glucose, 10 mM Heps, 0.1% BSA, pH 7.3) and stained
with dye Merocyanine 540 (MC540; Acros, Belgium) in the dark for 10 min. MC540, similar to
Annexin 'V, can bind phosphatidylserine of extroverted inner membrane component
fluorescence-activated cell sorter (FACScan; Becton-Dickinson immunocytometry system, CA).

DNA fragmentation assay

After tested drug (8 1 g/ML) treatment for 48 h, cell in 150-mm plates were harvested and
washed with PBS. After addition of 100 1. L lysis buffer [1% of NP-40 (Sigma) in 20 mM
EDTA, 50 mM Tris-HCI, pH 7.5] and mixing, the cell lysates were centrifuged at 14,000 rpm
for 5 min and the supernatants were collected. The supernatants were incubated with 50 (. L of
RNase A (20 mg/mL) and 20 1« L of SDS (10%) at 56°C for 2 h. Then, 35 . L of proteinase K
(20 mg/mL) was added and incubated at 37°C overnight. DNA fragments were precipitate after
addition of 150 1 L of 10 M NH,OAc and 1.2 mL of 100% ethanol at -20°C overnight. After
centrifuging and drying, the DNA pellets were resuspended in 15 ¢ L TrissEDTA buffer and
electrophoresed on a 1% agarose gel in TBE buffer at 30 V for 8 h, DNA ladder was observed
after staining with ethidium bromide solution and exposing to the UV light (3).
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Table 1. MeOH crude extract of Celastrus paniculatus ¥t & fé g Pz 2. 4 & Frd| | & .

Crude Cell line
ext.

MCF-7 A549 Hep 3B HT-29
(ng/mi)
100 96 97 - 9
50 70 67 91 75
25 59 36 75 62
125 50 - 71 47
6.25 33 - 62 37
1Cso 194 37.3 5.25 171

Table 2. CHCI; crude extract of Celastrus paniculatus %t & & e 2. 4 & Fri| |7 4 .

Crude Cdl line
ext.
A549 MCF-7 Hep 3B HT-29

(ug/ml)

200 93.3 - - 93

100 69.7 74 87 66

50 53 63 63 46

25 41 40 36 40

125 35 - - -

Cso 50.6 36.5 36.5 57.3
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