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1. Introduction

   Sansevieria roxburghiana (S. roxburghiana) Schult. and 
Schult. f. is a herbaceous perennial plant with short fleshy 
stem, occurring in eastern coastal region of India, also in Sri 
Lanka, Indonesia and tropical Africa[1]. This plant has been 
traditionally used as a cardiotonic, expectorant, febrifuge, 
purgative, tonic in glandular enlargement and rheumatism[2-4]. 
The rhizome of the plant also showed antitumor and 
antidiabetic activity against the experimental animals[5,6]. The 
leaves of the plant have antibacterial activity against gram 
positive and gram negative bacterias responsible for various 
infections[7].

   As a part of our ongoing investigations on local medicinal 
plants of Bangladesh[8,9], in this paper, we reported the 
analgesic, cytotoxic and antioxidant activity of the whole plant 
part of S. roxburghiana.

2. Materials and methods

2.1. Plant material

   For this present investigation, S. roxburghiana was collected 
from Dhaka, July 2008 and was identified at Bangladesh 
National Herbarium, where a voucher specimen has been 
deposited for future reference (DACB-35975). The collected 
plant parts were dried for one week and ground into a coarse 
powder with the help of a suitable grinder. The powder was 
stored in an airtight container and kept in a cool, dark and dry 
place until analysis commenced.
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2.2. Preparation of the extract

   About 500 g of powdered material was taken in a clean, flat 
bottomed glass container and soaked in 1.5 L of methanol. The 
container with its contents was sealed and kept for a period of 7 
days accompanying occasional shaking and stirring. The whole 
mixture then underwent a coarse filtration by a piece of clean, 
white cotton material. Then it was filtered through Whatman 
filter paper number 1. The extract was concentrated with a 
rotary evaporator at low temperature (40-45 曟) and reduced 
pressure. The concentrated methanolic extract was partitioned 
by the modified method of Kupchan[10] and the resultant 
partitionates i.e, petroleum ether, carbon tetrachloride, 
chloroform, ethyl acetate and aqueous soluble fractions were 
used for the experiment.

2.3. Experimental animals

   Young Swiss-albino mice of either sex aged 4-5 weeks, 
average weight 20-25 g were used for the experiment. The 
mice were purchased from the animal Research Branch 
of the International Centre for Diarrhoeal Disease and 
Research, Bangladesh (ICDDR,B). They were kept in standard 
environmental condition (at 24.0依0.0 曟 temperature and 
55%-65% relative humidity and 12 hour light/12 hour dark 
cycle) for one week for acclimation after their purchase and fed 
ICDDRB formulated rodent food and water ad libitum. The set 
of rules followed for animal experiment were approved by the 
institutional animal ethical committee[11].

2.4. Drugs and chemicals

   Both the acetic acid and dimethyl sulfoxide (DMSO) were 
obtained from Merck, Germany. Tween-80 was obtained from 
BDH Chemicals, UK. Normal saline solution was purchased 
from Orion Infusion Ltd. Bangladesh. Diclofenac sodium 
(Voltalin) was obtained from Novartis Ltd., Bangladesh.

2.5. Analgesic activity by acetic acid induced writhing method 

   The analgesic activity of the samples was evaluated using 
acetic acid induced writhing method in mice[12]. In this 
method, acetic acid was administered intraperitoneally to the 
experimental animals to create pain sensation. As a positive 
control, any standard NSAID drug can be used. In the present 
study, diclofenac sodium was used to serve the purpose. About 
100 mg/kg body weight of the plant extract was administered 
orally to the Swiss-albino mice after an overnight fast. Test 
samples and vehicle were administered orally 30 min prior to 
intraperitoneal administration of 0.7% v/v acetic acid solution 

(0.1 mL/10g) but diclofenac sodium was administered 15 min 
prior to acetic acid injection. Then the animals were placed on 
an observation table. Each mouse of all groups were observed 
individually for counting the number of writhing they made 
in 15 min commencing just 5 min after the intraperitoneal 
administration of acetic acid solution. Full writhing was not 
always accomplished by the animal, because sometimes the 
animals started to give writhing but they did not complete it. 
This incomplete writhing was considered as half-writhing. 
Accordingly, two half-writhing were taken as one full writhing. 
The number of writhes in each treated group was compared to 
that of a control group while diclofenac sodium (10 mg/kg) was 
used as a reference substance (positive control). 

2.6. Cytotoxic activity

    Brine shrimp lethality bioassay is widely used in the 
bioassay for the bioactive compounds[13]. Here simple 
zoological organism (Artemia salina) was used as a convenient 
monitor for the screening. For cytotoxicity screening, DMSO 
(Dimethyl sulfoxide) solutions of the plant extractives were 
applied to Artemia salina in a one day in vivo assay. For the 
experiment, 4 mg of each of the extracts were dissolved in 
DMSO and solutions of varying concentrations (400, 200, 100, 50, 
25, 12.5, 6.25, 3.123, 1.563, 0.781 毺g/mL) were obtained by serial 
dilution technique. The solutions were then added to the pre-
marked vials containing ten live Brine shrimp nauplii in 5 mL 
simulated sea water. After 24 h, the vials were inspected using 
a magnifying glass and the number of survived nauplii in each 
vial was counted. From this data, the percent of lethality of the 
Brine shrimp nauplii was calculated for each concentration. 
The median lethal concentration (LC50) of the test samples were 
obtained by plotting percentage of the shrimp killed against 
the logarithm of the sample concentration.

2.7. Antioxidant activity

   The free radical scavenging activity (antioxidant capacity) 
of the plant extractives on the stable radical 1, 1-diphenyl-
2-picrylhydrazyl (DPPH) was estimated by the method 
established by Brand-Williams et al[14]. Here, 2.0 mL of 
a methanol solution of the sample (extractive/standard) at 
different concentrations (500 毺g/mL to 0.977 毺g/mL) were 
mixed with 3.0 mL of a DPPH methanol solution (20 毺g/mL). 
After 30 min of reaction at room temperature in dark place the 
absorbance was measured at 517 nm against methanol as blank 
by a UV-Visible spectrophotometer. Inhibition of free radical 
DPPH in percent (I %) was calculated as follows:
           (I%) = (1-Asample/Ablank)伊100
   where, Ablank is the absorbance of the control reaction 
(containing all reagents except the test material) and Asample 
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is the absorbance of the sample. Extract concentration 
providing 50% inhibition (IC50) was calculated from the graph 
plotted with inhibition percentage against extractive/standard 
concentration.

2.8. Statistical Analysis

   Statistical analysis for animal experiment was carried 
out using one-way ANOVA followed by Dunnet’s multiple 
comparisons. The results obtained were compared with 
the vehicle group. P values <0.05 were considered to be 

statistically significant compared with the control.

3. Results

   Analgesic activity of the crude methanol extract and its all 
Kupchan fractions were tested by acetic acid induced writhing 
model in mice. The ethyl acetate, the chloroform and the 
petroleum-ether soluble fraction of crude methanolic extract 
of S. roxburghiana demonstrated significant analgesic activity 
with writhing inhibition of 62.5%, 60% and 56.66% respectively 

Table 1
Effect of the crude methanolic extract and different fractions of S. roxburghiana on acetic acid-induced writhing in mice.

Test samples Group Writhing count
Writhings* (mean依SEM) % of writhing % of inhibition

M-1 M-2 M-3 M-4 M-5
Control A 23 24 24 25 24   24.00依0.62 100.00 0.00
Standard B   8   9   8  6  9       8.00依0.84** 33.33 66.66
CM G 12 14 12 12 17     13.40依1.52** 55.83 44.16
PESF H 11 12   9  9 11    10.40依0.56* 43.33 56.66
CTSF I 15 15 14 14 14   14.40依1.78 60.00 40.00
CFSF J   7   9 10 11 11     9.60依0.50 40.00 60.00
EASF K   8   8   8 11 10        9.00依0.23** 37.5 62.50

Here, CM: methanolic crude extract of S. roxburghiana; PESF: petroleum ether soluble fraction; CTSF: carbon tetrachloride soluble fraction; CFSF: 
chloroform soluble fraction, EASF: ethyl acetate soluble fraction of methanolic crude extract of S. roxburghiana. M-1= Mice 1, M-2 = Mice 2, M-3 = 
Mice 3, M-4 = Mice 4, M-5 = Mice 5.
Results are presented as mean依SEM, (n=5), *: P<0.05, **: P<0.001 Dunnett’s t-test as compared to control.

compared to 66.66% exhibited by standard diclofenac sodium 
(Table 1).
   Brine shrimp lethality bioassay indicates cytotoxicity of 
extracts. The crude extract along its Kupchan fractions showed 
significant toxicity against Artemia salina (Table 2). Among all 
the fractions, the aqueous soluble fraction exhibited maximum 
toxicity towards the shrimp with LC50 value of 0.735 毺g/mL. 
In case of antioxidant screening, all the partitionates revealed 
mild to moderate free radical scavenging activity (Table 2). 

Table 2
Cytotoxic and antioxidant activities of test samples of S. roxburghiana.
Sample LC50 (毺g/mL) IC50 (毺g/mL)

VS 0.544 -
BHT - 71.02

CM   2.01依0.35 554.40依0.34
PESF   2.66依1.33 568.20依1.25
CTSF   3.20依0.98 185.70依0.22
EASF   1.14依0.36 124.50依1.51
AQSF   0.735依1.330 147.20依0.41

The values of LC50 and IC50 are expressed as mean依SD (n=3); VS: 
vincristine sulphate (Std.); BHT: butylated hydroxy toluene (Std.); -: not 
determined.

4. Discussion

   Plants are employed as important source of medication 
in many traditional medications[15]. Analgesic activity of 
the methanol extracts along with its Kupchan fractions of 
S.  roxburghiana Schult. and Schult. f. were tested by acetic 
acid induced writhing model in mice. Acetic acid induced 
writhing in mice attributed visceral pain finds much attention 
of screening analgesic drugs[16]. Pain sensation is elicited 
by triggering localized inflammatory response resulting the 
release of free arachidonic acid from tissue phospholipid[17]. 
   The increase in prostaglandin levels within the peritoneal 
cavity then enhances inflammatory pain by increasing capillary 
permeability[18]. The acetic acid induced writhing method was 
found effective to evaluate peripherally active analgesics. The 
agent reducing the number of writhing will render analgesic 
effect preferably by inhibition of prostaglandin synthesis, a 
peripheral mechanism of pain inhibition[19]. The ethyl acetate 
soluble fraction produced maximum writhing inhibition 
comparable to the standard drug diclofenac sodium. On the 
basis of this result it can be concluded that the methanol 
extract of S.  roxburghiana possesses analgesic activity.
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   Brine shrimp lethality bioassay indicates cytotoxicity as 
well as a wide range of pharmacological activities such as 
antimicrobial, pesticidal, antitumor, etc of the compound[13]. 
The aqueous soluble fraction of crude methanolic extract 
demonstrated significant activity against the Brine shrimp 
nauplii; LC50 was found at 0.735 毺g/mL. However, further 
investigations using carcinoma cell line are necessary to 
isolate the active compound(s) responsible for the activity.
   In case of antioxidant screening, all the partitionates revealed 
mild to moderate free radical scavenging activity. DPPH is a 
stable free radical and accepts an electron or hydrogen radical 
to become a stable diamagnetic molecule[20]. Most of the polar 
compounds such as phenolic and flavonoid substances are 
potent inhibitors of reactive oxygen species attack[21]. The 
biological properties, including cytotoxic and antioxidant 
properties, of flavonoids are considered in an evaluation of the 
medicinal and nutritional values of these compounds.

Conflict of interest statement

   We declare that we have no conflict of interest.

Acknowledgements

   The authors are grateful to the authority of International 
Centre for Diarrhoeal Disease and Research, Bangladesh 
(ICDDR, B) for providing the experimental mice. The authors 
are also grateful to the authority of Novartis (Bangladesh) 
Limited for providing diclofenac sodium.

References

[1]   Prakash JW, Raja RDA, Anderson NA. Ethnomedicinal plants used 
by Kani tribes of Agastiyarmalai biosphere reserve, southern western 
Ghats. Indian J Tradit Knowledge 2008; 7: 410-413.

[2]   Dhiman AK. Ayurvedic drug plants. New Delhi: Dayal Publishing 
House; 2006.

[3]   Pulliah T. Encyclopedia of world medicinal plants. New Delhi: 
Regency Publications; 2006.

[4]   Khare CP. Indian medicinal plants, an illustrated dictionary. Berlin: 
Springer; 2007. 

[5]   Haldar PK, Kar B, Bala A, Bhattacharya S, Mazumder UK. Antitumor 
activity of Sansevieria roxburghiana rhizome against Ehrlich ascites 
carcinoma in mice. Pharm Biol 2010; 48(12): 1337-1343.

[6]   Haldar PK, Kar B, Bhattacharya S, Bala A, Kumar SRB. Antidiabetic 
activity and modulation of antioxidant status by Sansevieria 

roxburghiana rhizome in streptozotocin-induced diabetic rats. 
Diabetologia Croatica 2010; 39: 115-123.

[7]   Philip D, Kaleena PK, Valivittan K. GC-MS analysis and antibacterial 
activity of chromatographically separated pure fractions of leaves of 
Sansevieria roxburghiana. Asian J Pharm Clin Res 2011; 4: 130-133.  

[8]   Kuddus MR, Rumi F, Masud MM, Hasan CM. Phytochemical screening 
and antioxidant activity studies of Cerbera odollam gaertn. Int J 
Pharma Bioscience 2011; 2: 413-418.

[9]   Kuddus MR, Rumi F, Kaisar MA, Hasan CM, Rashid MA. Trans-
isoferulic acid from Curcuma longa. Bol Latinoam Caribe Plant Med 
Aromat 2010; 9: 319-321.

[10]   VanWagenen BC, Larsen R, Cardellina JH, Dazzo RD, Lidert ZC, 
Swithenbank, C. Ulosantoin, a potent insecticide from the sponge 
Ulosa ruetzleri. J Org Chem 1993; 58: 335-337.   

[11]   Zimmermann M. Ethical guidelines for investigations of experimental 
pain in conscious animals. Pain 1983; 16: 109.

[12]   Ahmed F, Selim MST, Das AK, Choudhuri MSK. Antiinflammatory 
and antinociceptive activities of Lippia nodiflora Linn. Pharmazie 
2004; 59: 329-333.

[13]   Meyer BN, Ferrigni NR, Putnam JE, Jacobsen JB, Nicholsand DE, 
Mclaughlin JL. Brine shrimp; a convenient general bioassay for active 
plant constituents. Planta Med 1982; 45: 31-34.

[14]   Brand-Williams W, Cuvelier ME, Berset C. Use of free radical method 
to evaluate antioxidant activity. Lebensm Wiss Technol 1995; 28: 25-30.

[15]   Neves JM, C Matos, C Moutinho, G Queiroz, LR Gomes. 
Ethnopharmacological notes about ancient uses of medicinal plants 
in Tras-os-Montes (northern of Portugal). J Ethnopharmacol 2009; 
124: 270-283.

[16]  Hasan SMR, Hossain MM, Akter R, Jamila M, Mazumder MEH, Alam 
MA, et al. Analgesic activity of the different fractions of the aerial 
parts of Commelina benghalensis Linn. Int J Pharmacol 2010; 6: 
63-67.

[17]   Ahmed F, Hossain MH, Rahman AA, Shahid IZ. Antinociceptive and 
sedative effects of the bark of Cerbera odollam Gaertn. Orient Pharm 
Exp Med 2006; 6: 344-348.

[18]   Zakaria ZA, Abdul Gani ZDF. Antinociceptive, anti-inflammatory, 
and antipyretic properties of an aqueous extract of Dicranopteris 
linearis leaves in experimental animal models. J Nat Med 2008; 62: 
179-187.

[19]  Ferdous M, Rouf R, Shilpi JA, Uddin SJ. Antinociceptive activity 
of the ethanolic extract of Ficus racemosa Linn. (Moraceae). Orient 
Pharm Exp Med 2008; 8: 93-96.

[20]  Soares JR, Dins TCP, Cunha AP, Ameida LM. Antioxidant activity of 
some extracts of Thymus zygis. Free Radical Res 1997; 26: 469-478.

[21]   Owen RW, Haubner R, Mier W, Giacosa A, Hull WE, Spiegelhalder 
B, et al. Isolation, structure elucidation and antioxidant potential of 
the major phenolic and flavonoid compounds in brined olive drupes. 
Food Chem Toxicol 2003; 41: 703-717.


