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Material and Methods

Preparation of the plant extracts

A sample of the air-dried, ground aerial part of Leptadenia 
pyrotechnica (10 g) was extracted with 80% (v/v) aqueous ethanol (200 
mL) and the mixture was macerated for 72 hours at 4°C. The resulting 
mixture was then filtered and divided into two equal portions. The first 
portion was dried under reduced pressure in a rotary evaporator at 
40°C to give aqueous ethanol crude extract (6%). The other portion was 
concentrated under reduced pressure in a rotary evaporator and then 
suspended in water (50 mL). The mixture was extracted two times with 
n-hexane (2 × 100 mL) in a separatory funnel to give hexane fraction 
(LHE). The residue was further extracted with ethyl acetate (0.6%) 
and n-butanol (9%) along with the residual aqueous fraction (4%), 
respectively using a similar protocol. Each of the obtained fractions 
(hexane, ethyl acetate, n-butanol and water fraction) were dried, 
weighed, dissolved in DMSO (typically 25 mg/mL) and kept at -20°C 
for further analysis.

 Analysis of LHE constituents by GC-MS

GC-MS analysis of LHE was carried out using Agilent 7890A GC 
with 5975C MS system equipped with HP-5MS 5% phenyl methyl silox 
fused capillary column (30 m × 250 μm × 0.25 μm). Oven program of 
50°C for 5 min then 5ºC/min to 280°C for 15 min. Helium gas (99.999%) 
was used as a carrier gas at a flow rate of 1 mL/min. Injection volume 
of 0.5 µL was employed using a pulsed splitless technique. The injector 
temperature was maintained at 250°C and the ion-source temperature 
was maintained at 230°C. Oven temperature was programmed starting 
isothermally at 50°C for 5 min, with an increase of 5°C/min to 280°C 
(for 46 min) and ending with a 16 min isothermally at 280°C. The total 
GC-MS running time was 66 min. Solvent delay was 3.5 min. Mass 
spectra were recorded at 70 eV ionization capacity with a scan interval of 
0.5 s and fragments from 40 to 570 Da. The software adopted to handle 
mass spectra and chromatograms was Agilent MSD ChemStation. 
Interpretation of mass spectra of all components was conducted using 
the database of National Institute of Standards and Technology library 
(NIST08.L). Accepted hits were considered if their spectra match with 
those of the library compounds at 90% or more. These hits were further 
verified manually for correctness. The relative percentage amount of 
each component was calculated by comparing its average peak to the 
total peak areas of all components. 

Total phenolic contents and in vitro antioxidant capacity

The total phenolic as well as the total antioxidant capacity of 
Leptadenia pyrotechnica was determined by the methods of described 
in ref. [11]. The in vitro total antioxidant properties of LE were 
estimated by the ferric reducing antioxidant power (FRAP) and 
2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonate) (ABTS·+) assays. 
The FRAP assay is based on the reducing power of antioxidants in 
which a potential antioxidant will reduce the oxidized ferric ions to the 
ferrous ions. The ABTS assay is based on the reduction of blue-green 
(ABTS·+) by antioxidants to its original colorless ABTS form. In ABTS 
and FRAP assays, calibration curves of ascorbic acid were established, 
the antioxidant capacity of the LE was then expressed as µmol ascorbic 
acid equivalent/g dry extract. 

Assaying of pro-oxidant activity in LHE

Pro-oxidants present in the LHE were determined according to the 
method described in ref. [13]. This method is based on the fact that 
oxidants present in the sample including hydroperoxides oxidize the 
ferrous ion–o-dianisidine complex to ferric iron. The resulting ferric 

ion makes a colored complex with xylenol orange in an acidic medium. 
The color intensity, which can be measured spectrophotometrically, is 
related to the total amount of oxidant molecules present in the sample. 
The assay is calibrated with hydrogen peroxide and the results are 
expressed in terms of µM hydrogen peroxide equivalent per liter (µMol 
H2O2 Equiv./L). Briefly, 50 µL of test sample was added to 1000 µL of 
reagent one (25 mM H2SO4, 150 µM xylenol orange, 140 mM NaCl and 
1.35 M glycerol, pH was 1.8 ± 0.5), followed by adding 50 µL of reagent 
two (25 mM H2SO4, 5 mM ferrous ammonium sulfate and 140 mM 
NaCl and 10 mM o-dianisidine dihydrochloride, pH was 1.8 ± 0.5) and 
then incubated at room temperature for 3 min. The absorbance was read 
at 560 nm after the removal of flocculated material by centrifugation. 
The signal was read against a H2O2 standard curve and the results were 
expressed as µMol H2O2/L. 

Culture of cells and maintenance

Wild-type and p53−/− HCT 116 (human colon cancer) cells were 
purchased from ATCC, Manassas, VA. Wild-type cells were cultured 
in RPMI1640, p53−/−cells in DMEM. Both media contained 10% fetal 
bovine serum, penicillin (100 U/ml), and streptomycin (100 μg/ml). The 
cells were maintained in a CO2 incubator at 37°C and 85 ± 5% relative 
humidity. These cells were sub-cultured and used for experiments.

Cell viability assays 

As the cytotoxicity of many active ingredients of plants can be 
mediated by different toxic mechanisms, cell viability was measured here 
by the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium-
bromide) method and crystal violet staining. Mitochondrial-dependent 
reduction of yellow MTT to purple formazan, as well as the intensity of 
crystal violet absorption both correlate to the number of living cells. In 
order to detect the cytotoxicity to HCT 116 cell lines (HCT wild type and 
HCT p53−/−), cells were plated and grown in 200 μl of growth medium 
for 20 hours in 96-well microtiter plates (7500 cells per well). These 
cells were then treated with ethanol extract of Leptadenia pyrotechnica 
(ET), Hex (hexane fraction), EA (ethyl acetate fraction), But (butanol 
fraction) and Wat (water fraction) at different concentrations (100, 
200, 300, 400, 500, 1000 and 2000 μg/mL) and incubated for 24 and 
48 h. The control group was treated with the equivalent amount of 
dimethyl sulfoxide (DMSO, the maximum of 0.2% of the assay mixture 
was used). 

MTT assay is based on the formation of insoluble formazan by 
the reaction of MTT dye with active mitochondrial cells. The intensity 
of formazan dye was measured at 570 nm in a microplate reader; it is 
directly proportional to the number of living cells. 

In the crystal violet assay, attached cells were stained with a 
0.5% solution of crystal violet for 20 min. The dye was incorporated 
into attached cells; excessive crystal violet was washed away. After a 
drying period of 1 hour the bound dye was eluted from the cells with 
95% methanol and read at 570 nm in 96-well microplate reader. Both 
methods yielded comparable results. Data are presented as means ± 
SD. All studies were performed in quadruplicates and repeated three 
times independently.

Possible role of p53 pathway in the action of LHE

In light of the important role of p53 in mitochondria-mediated 
apoptosis, it is possible that p53 may serve as a common target of LHE 
for initiating the apoptotic cascade. To directly test this possibility, we 
investigated the biological effects of LHE in a set of two HCT 116 cell 
lines: wild type and p53−/−.
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