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 The methanol extract of the leaf and bark of 
Oroxylum indicum (L.) Vent. and their different 
organic soluble partitionates were screened for 
membrane stabilizing and cytotoxic activities. 
Among all samples, the chloroform soluble fraction 
of crude methanol extract of leaf of O. indicum 
exhibited highest inhibition of haemolysis of RBC 
(72.22%) as compared to 82.22%, exerted by the 
standard acetyl salicylic acid (0.10 mg/ml). In brine 
shrimp lethality assay, the petroleum-ether soluble 
fraction of crude methanol extract of leaf and carbon 
tetrachloride soluble fraction of  bark demonstrated 
strong cytotoxic activity with LC50 value of 1.81 and 
6.54 µg/ml, respectively, while standard vincristine 
sulphate produced LC50  of 0.451 µg/ml.  
 O. indicum (Family Bignoniaceae) is a medium 
sized deciduous evergreen tree upto 12m high that is 
distributed throughout the hilly areas of Bangladesh, 
Assam, Malacca, Srilanka, Malay Islands and China. 
It is also known as shoyanka, sonpatha or midnight 
horror.1 The plant is reported to possess antiinflam-
matory, diuretic, anti-arthritic, antifungal and anti-
bacterial activities.2 The decoction of bark can be 
used as a potent anticancer medicine, especially 
against nasopharyngeal carcinoma.3,4  The plant contains 
plant contains flavonoids like chrysin, oroxylin and 
baicalein as active principles.5  Leaves are  emollient, 
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that contain anthraquinone and aloe-emodin.6 
Phytochemicals like flavonoids and phenolic acids, 
commonly found in plants have been reported to 
exhibit multiple biological effects, including 
antioxidant properties.7 Therefore, medicinal plants 
can be a potential source of natural antioxidants.8 
 As part of our ongoing research with medicinal 
plant of Bangladesh9-10 the present study has been 
undertaken to evaluate the membrane stabilizing and 
cytotoxic activities of O. indicum leaf and bark 
extracts as well as to find out the logical evidence for 
folkloric uses of this plant.  
 The leaf and bark of the plant were collected 
from Khagrachari district in 2010. A voucher 
specimen for this plant has been maintained in 
Bangladesh National Herbarium, Dhaka, Bangladesh 
for future reference. The bark was cut into small 
pieces and both bark and leaves were sun dried for 7 
days followed by oven drying for 24 hours at 40 °C 
to facilitate proper grinding. 
 The powdered materials (500 g of each for leaf 
and bark) were separately soaked in 1.5 L of 
methanol in a large conical flask for 7 days with 
occasional shaking and stirring. The whole mixture 
was then filtered off through a cotton plug followed 
by Whatman filter paper no.1 and the filtrate thus 
obtained was concentrated with the help of a rotary 
evaporator. An aliquot (5.0 g) of the concentrated 
methanol extract of both samples was separately 
fractionated by the modified Kupchan partitioning 
protocol11 which afforded petroleum-ether (450.0 
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mg), carbon tetrachloride (900.0 mg), chloroform 
(550.0 mg) and aqueous (2.5 g) soluble materials 
from the crude methanolic extract of leaf while the 
bark extract provided petroleum-ether (350.0 mg), 
carbon tetrachloride (480.0 mg), chloroform (530.0 
mg) and aqueous (1.6 g) soluble materials. 
 The membrane stabilizing activity was 
determined by using hypotonic solution induced 
hemolysis of mice erythrocyte.12 The percentage 
inhibition of either hemolysis or membrane 
stabilization was calculated by using the following 
equation- 

% inhibition of hemolysis = 100 x (OD1-OD2/OD1) 
where, OD1 = optical density of hypotonic-buffered 
saline solution alone (control) and OD2 = optical 
density of test sample in hypotonic solution. 
 Brine shrimp lethality bioassay13 is a rapid and 
comprehensive bioassay for bioactive compounds of 
natural and synthetic origins. By this method, natural 
product extracts, fractions as well as the pure 
compounds can be tested for their bioactivities. This 
technique was applied for determination of the 
general toxic property of the plant extractives. 
 The extractives at concentration 2.0 mg/ml 
significantly protected the lysis of human erythrocyte 
membrane induced by hypotonic solution, as 
compared to the standard acetyl salicylic acid (0.10 
mg/ml) (Table-1). Among all extractives, the 
chloroform soluble fraction of crude methanol extract 
of leaf produced highest 72.22 % inhibition of 
haemolysis of RBC while the crude extracts and their 
petroleum ether and aqueous soluble fraction 
produced 67.77%, 66.66%, and 67.89% inhibition of 
haemolysis of RBC, respectively as compared to 
82.22%, produced by acetyl salicylic acid (0.10 
mg/mL). The other test samples of the plant also 
revealed significant inhibition of haemolysis of RBC. 
Here, the aqueous soluble fraction of bark produced 
the highest inhibition haemolysis of RBC. 
 It has been reported that flavonoids exert 
profound stabilizing effects on lysozomes both in 
vitro and in vivo experimental animals14 while 
tannins and saponins have the ability to bind cations 
and other biomolecules and are able to stabilize 

erythrocyte membrane.15-16 The results showed that 
the extracts were potent on human erythrocyte 
adequately protecting it against hypotonic solution 
induced lyses which suggests the presence of 
flavonoid compounds in this plant.5  
 Bioactive compounds are mostly toxic at higher 
dose. Thus, in vivo lethality in a simple zoological 
organism can be used as a convenient monitor for 
screening and fractionation of crude extracts in the 
discovery of new bioactive natural products. In the 
present study, all the crude extracts and the pet-ether, 
carbon tetrachloride, chloroform, and aqueous 
soluble fractions of both leaf and bark showed 
positive results indicating that the test samples are 
biologically active. Each of the test samples showed 
different mortality rates at different concentrations. 
Plotting of log of concentration versus percent 
mortality for all test samples showed an approximate 
linear correlation. From the graphs, the median lethal 
concentration (LC50, the concentration at which 50% 
mortality of brine shrimp nauplii occurred) was 
determined for the samples. 
 
Table 1. Effect of extractives of leaf and bark of O. indicum on 

hypotonic solution induced haemolysis of mice 
erythrocyte membrane. 

 
% Inhibition of 

haemolysis 
Cytotoxic activity      

(LC50 µg/ml) 
 
Sample 
code Leaf Bark Leaf Bark 
CME 67.77 61.22 17.08 12.83 
PESF 66.66 38.88 1.81 22.27 
CTSF 43.33 20 16.11 6.54 
CSF 72.22 50 15.03 8.4 
AQSF 67.89 63.33 20.93 12.03 
ASA 82.22 82.22 ND ND 
VS ND ND 0.451 0.451 

 
Here, ASA= acetyl salicylic acid, VS = vincristine sulphate, CME 
= crude methanolic extract; PESF = petroleum ether soluble 
fraction; CTSF = carbon tetrachloride soluble fraction; CSF= 
chloroform soluble fraction; AQSF = aqueous soluble fraction of 
the leaf and bark of methanolic extract of O. indicum. ND = not 
determined 

 The petroleum ether soluble fraction of crude 
methanol extract of leaf demonstrated strong 
cytotoxic activity with LC50 value of 1.81 µg/ml  
while the crude methanol extract and its carbon 
tetrachloride, chloroform and aqueous soluble 
fractions were also moderately cytotoxic with LC50 
values of 17.08, 16.11, 15.03 and 20.93 µg/ml, 
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respectively as compared to 0.451 µg/ml produced by 
vincristine sulphate (Table 1). On the other hand, the 
carbon tetrachloride and chloroform soluble fractions 
of bark of O. indicum revealed strong cytotoxic 
activity with LC50 value of 6.54 and 8.4 µg/ml, 
respectively. 
 Screening for biological activities of the leaf and 
bark of  O. indicum reveals that the plant has good 
potential to be used for the development of lead 
compounds having different types of biological 
activities i.e., membrane stabilizing and cytotoxic 
activities. The petroleum-ether soluble fraction of 
crude methanol extract of leaf and carbon 
tetrachloride and chloroform soluble fractions of bark 
demonstrated strong cytotoxic activity. These 
observed bioactivities rationalize the traditional uses 
of the plant as aninflammatory, antimicrobial and 
anticancer agents. The plant could be subjected for 
extensive chromatographic separation and 
purification processes to isolate lead compounds for 
the discovery of novel therapeutic agents. 
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