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In recent years, bacterial infections are increasing due to emergence of antibiotic resistance. Oxidative stress and 
gall bladder stones also pose a great health threat to millions. This study attempted the assessment of anti-
bacterial, anti-oxidant and   anti-gall bladder stones activity of an important medicinal plant Achyranthes aspera 
methanolic leaf extract. Anti-bacterial activity was performed by disc diffusion method. Significant susceptibility 
was observed against gram positive bacteria than gram negative strains. Anti-oxidant activity was studied in terms of 
1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging potential with ascorbic acid as standard. Highest 
DPPH scavenging activity for A. aspera and ascorbic acid was 59.21% and 92.41%, respectively. IC50 value was 
472.93 µg/ml for A. aspera and 1.4965 µg/ml for ascorbic acid. Effects of A. aspera leaf extract on gall bladder 
stones were also investigated. 2.0 mg/ml extract concentration showed the highest amount of cholesterol release 
(39.69 mg/dl) and the highest amount of dry weight reduction (2.3 mg) from gall stones. Morphological changes like 
color change and fragility in gall stones were also observed at concentrations higher than 1.5 mg/ml. 
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1. Introduction 
Bangladesh harbors a large number of 
medicinal plants but therapeutic potential of 
many of these important medicinal plants 
are yet to be revealed. Medicinal plants and 
their formulations are used enormously for 
treating a range of illness in ethnic medical 
practices as well as traditional system of 
medicine in India[1]. Since the beginning of 
world history, nearly all culture and 
civilization depended either fully or partially 
on plant derived medicines because these 

drugs are effective, low-cost, readily 
available and believed to be safer and less 
toxic[2]. For these reasons, herbal medicines 
and medicinal plants are not only meeting 
treatment needs in developing countries but 
also getting popular in developed world[3]. 
Achyranthes aspera is a perennial herb 
belonging to the family of Amaranthaceae. 
It grows throughout the tropical and warmer 
regions of the world[4]. It was reported as an 
invasive alien species in northern 
Bangladesh[5]. Achyranthes aspera was 
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reported to contain many phytochemicals 
like alkaloids, flavonoids, tannins, 
terpenoids, saponins, glycosides, steroids 
etc. Efficacy of Achyranthes aspera was 
also established by many scientific 
investigations as anti-microbial[6,7], 
hypoglycemic[8], cancer chemo-
preventive[9], hepatoprotective[10], 
analgesic[11], anti-pyretic, anti-inflammatory 
and anti-arthritic[12], hypolipidemic[13], 
nephroprotective[14], diuretic[15] and 
immunomodulatory[16]  etc. 
 
Bacterial infections are great health concern 
worldwide. Emergence of antibiotic 
resistance and multidrug resistance in recent 
years is increasing the incidence of 
infections. Infectious diseases are the 
world's leading cause of premature 
deaths[17]. Therefore, there is a continuous 
and urgent need to discover new 
antimicrobial compounds with diverse 
chemical structures and novel mechanisms 
of action. Medicinal plants represent a rich 
source of antimicrobial agents. In recent 
years, there is a growing interest to evaluate 
plants possessing antibacterial activity[18] 
and it has also been proved that various 
medicinal plants extracts possess 
bacteriostatic and bactericidal effects[19]. 
Natural compounds in plants such as 
tannins, terpenoids, alkaloids, and flavonoids 
have been found to have antimicrobial 

properties established through in vitro 
studies. 
Antioxidants are type of molecules that 
neutralize harmful free radicals, produced 
through a chain of reactions[20], that damage 
living cells, spoil foods, degrade materials 
such as rubber, gasoline, lubricating oil. 
Antioxidants terminate these chain reactions 
through the removal of free radical 
intermediates and inhibition of other 
oxidation reactions[21]. The use of 
antioxidants in pharmacology is intensively 
studied as oxidative stress might be an 

important part of many human diseases 
particularly stroke and neurodegenerative 
incidents[20]. Recently, there has been an 
increasing interest in the therapeutic 
potentials of medicinal plants as 
antioxidants in reducing such free radical 
induced tissue injury.  Many new plant 
species have been investigated in the search 
for novel antioxidants[22,23] but there is still a 
demand to find more information on the 
antioxidant potential of plant species. 
 
Gall bladder is an important organ in human 
body exclusively employed in storing biles 
secreted from the liver and passes this bile in 
response to a fat rich diet. When this bile 
contains high level of cholesterol it becomes 
hardened, crystalline and doesn’t move from 
gall bladder to other parts that is then termed 
as gall stones[24]. Gall bladder stones are 
mainly cholesterol stones, while pigment 
stones and mixed stones composed of bile 
pigments and bile salts are also seen[25]. 
Gallstones incidence is more common in 
western society[24]. An estimated twenty 
million Americans have gallbladder 
problems and approximately 750,000 of 
them will have their gallbladder removed 
each year[26].  About 80% of all gallstones 
are cholesterol stones that vary in color from 
light-yellow to dark-green or brown and are 
oval 2 to 3 cm in length, contain at least 
80% cholesterol by weight (or 70%, 
according to the Japanese classification 
system) and remaining 20% is bilirubin27. 
Many believe that it is possible to treat 
gallstones with herbal products and they find 
it low cost, safe and painless. Medicinal 
plants with anti-oxidant, anti-inflammatory, 
anti-bacterial, diuretic and sedative 
properties are a good candidate for gall 
stone natural treatments.  
In this study, Achyranthes aspera 
methanolic leaf extract were tested for anti-
bacterial and anti-oxidant activity while 
efficacy of this plant extract against gall 
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bladder stones were also examined under in 
vitro conditions. 
 
2. Materials and Methods: 
2.1Collection of Plant and Preparation of 

Plant Extract 
The fresh and healthy leaves of Achyranthes 
aspera were collected from Chittagong 
University Campus area. The plant was 
taxonomically classified and authenticated 
by standard taxonomical method. The fresh 
leaves of plant of Achyranthes aspera was 
washed with clean water immediately after 
collection. The collected leaves were 
chopped into small pieces, sun dried for 
about 5 days and grinded into coarse powder 
with a mechanical grinder and stored in an 
airtight container. 166 gm powder was 
macerated in 700ml 95% pure methanol 
(Sigma Chemicals Co., USA) for 5 days at 
room temperature 25±20 C with occasional 
stirring. After 5 days, methanol extract was 
filtered with Whatman No.1 filter paper. The 
extract was concentrated under reduced 
pressure below 500C through rotary vacuum 
evaporator[28]. The concentrated extract was 
collected in a Petri dish and allowed to air 
dry for complete evaporation of methanol. 
The whole process was repeated three times 
and finally, 14.77gm blackish-green colored, 
concentrated plant extract was obtained 
(yield 8.9% w/w) which was kept in 
refrigerator at 40C. The extract thus obtained 
is ready for subsequent therapeutic 
assessments. 
 

100 X 
powder  coarse ofamount  Total

extract particular ofWeight ncalculatio Yield 

 
2.2 Anti-Bacterial Activity of A. Aspera 
Leaf Methanol Extract 
2.2.1 Bacterial strains used in the study 
The microorganisms employed in the 
current study (Table 1) were procured from 
the Laboratory of Molecular Genetics, Dept. 

of Genetic Engineering and Biotechnology, 
University of Chittagong. 
 
2.2.2 Preparation of discs 
The discs of about 4 mm diameter were cut 
by punching machine from What man No.1 
filter paper. The discs were taken in a Petri 
dish and sterilized by autoclave, dried in 
oven at 800C. 
 
2.2.3 Preparation of Plant Extracts 
Solution 
1.0 gm of Achyranthes aspera extract was 
accurately weighed and dissolved in 10 ml 
of DMSO to give solution of known 
concentration (100µg/µl). DMSO was 
chosen as solvent because, in addition to that 
it can be used in dissolving the crude extract 
completely and it has no inhibitory effect on 
the cultures. 
 

Table 1: List of Gram (+) ve and Gram (-) ve 
bacteria used for the study 

 
Bacterial type Test organism 

Gram (+)ve 

Bacillus cereus 
Bacillus subtilis 
Bacillus megaterium 
Staphylococcus sp. 

Gram (-)ve 

 Vibrio cholerae  
Shigella sonnei 
Shigella dysenteriae 
E. coli 
Salmonella typhi 
Pseudomonas sp. 

 
2.3 Standard and Media Used 
Cefixime antibiotic disc (HiMedia Pvt. Ltd, 
Mumbai India) with concentration of 
5μg/disc was used as standard in the present 
study. Mueller Hinton agar media no. 173 
was purchased from Hi media Pvt. Ltd., 
Mumbai, India and the solvents used was 
analytical reagent (AR) grade and they were 
distilled before use.  
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2.4 Disc diffusion Method 
The in vitro sensitivity of the bacteria to the 
test materials was done by disc diffusion 
method well established by Iennette 
(1985)[29]. It is essentially a quantitative and 
qualitative test indicating the sensitivity or 
resistance of the micro-organisms to the test 
materials and the extent of sensitivity as 
well. 
 
2.5 Determination of Anti-oxidant activity 
of A. aspera leaf extract 
2.5.1 Working procedures 
The antioxidant activity of the plant extracts 
and the standard was assessed on the basis 
of the scavenging potential of the stable 1, 
1-diphenyl-2-picrylhydrazyl (DPPH)-free 
radical by modified method[30]. Ascorbic 
acid (Sigma Aldrich chemical co. USA) was 
used as standard anti-oxidant. Seven 
different concentrations (10, 20, 40, 80, 160, 
320 and 640 µg/ml respectively) of plant 
extract and ascorbic acid were used in this 
study. 100 mg of A. aspera leaf extract was 
dissolved in 20 ml of pure (95%) methanol 
to give final concentration of 5 mg/ml. Then 
further dilutions from this stock were also 
prepared in methanol for each concentration 
of extract tested. Ascorbic acid solution was 
prepared in the same way and same 
concentration that of the plant extrac. The 
diluted working solutions of the test extracts 
and ascorbic acid were prepared in 
methanol. 0.002% of DPPH was prepared in 
methanol. For each concentration, 1 ml of 
DPPH solution was mixed with 1 ml of 
sample solution. For standard, 1 ml of 
DPPH solution was mixed with 1 ml of 
ascorbic acid. For, negative control or blank, 
one ml of DPPH solution was mixed with 1 
ml of methanol to see whether the solvent 
used has any anti-oxidant activity or not.  
These solution mixtures were kept in dark 
for 30 min and shaken vigorously,  and 
optical density was measured at 517 nm 
using Cecil-Elect UV Spectrophotometer. 

For each concentration, the optical density 
of both the sample and standard was 
recorded against the blank and % inhibition 
of DPPH free radical was calculated using 
the formula given below[31]. All experiments 
were performed in triplicate. 
 

Percent (%) inhibition of DPPH =  100 X  
A

B-A  

 
Where A = optical density of the blank and B = 
optical density of the sample. 
 
Then, log C for each concentration of plant 
extract and ascorbic acid was calculated and 
plotted in the graph against corresponding % 
of DPPH scavenging activity. Then, IC50 
(Inhibitory concentration at which 50% 
DPPH are neutralized) value for both plant 
extract and ascorbic acid was calculated by 
regression analysis and using statistical 
software “Biostat 2009”. 
 
2.6 Assessment of A. Aspera Leaf Extract 
Activity on Gall Bladder Stones  
2.6.1 Working protocol 
The gall bladder stones were dried at 450C 
in an oven and dry weight of the stones was 
accurately measured in an air tight 4-digit 
electronic balance. Then cholesterol content 
in plant extract (blank) was estimated at all 
ten concentrations before treating stones. 
For this purpose, 0.1 ml from each extract 
concentration was added to 9.9 ml of the 
FeCl3-CH3COOH solution into a glass 
stoppered centrifuge tube. Then it was 
mixed well and centrifuged at 4000 rpm for 
15 minutes. After centrifugation, it was 
stood for 10 minutes for any proteins to 
flocculate (if any). Then from the 
supernatant 5 ml of clear solution was taken 
in a test tube. For the standard, 5 ml of 
cholesterol solution was taken in another test 
tube. As blank 5 ml of the FeCl3-CH3COOH 
solution was taken in a separate test tube. 
Then 3 ml of concentrated H2SO4 were 
added to all test tubes, mixed by shaking 
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carefully. After 30 minutes, the optical 
density (O.D) was recorded in UV 
spectrophotometer for all the extract 
concentrations and standard against the 
blank at 560 nm. There were two test tubes 
for each sample concentrations and standard.  
Afterwards, 5 ml of each extract 
concentration was taken in a test tube and 
pre-weighed stones were put in the sample. 
As blank, 5 ml of distilled water was taken 
in a separate test tube. There were 3 test 
tubes for each concentration and one stone 
in each tube. Then, these tubes with stones 
were incubated at 370C for 7 days.  After 
incubation, the stones were picked up, dried 
and again dry weight were taken. Difference 
in this dry weight and dry weight before 
treatment were calculated to see weight 
reduction due to extract effect on stones. 
Then, the cholesterol content of the extracts 
after treating stones was again measured in 
the same procedure as described earlier for 
measuring cholesterol level in plant extract 
before treating stones. From the difference 
in the cholesterol content after and before 
treatment were calculated to see the amount 
of cholesterol released from the stones due 
to effect of the extract. 
 
3. Results and Discussions 
3.1 Antibacterial assay of Achyranthes 
aspera leaf methanol extract 
Antibacterial activity of Achyranthes aspera 
leaf methanol extract was studied against 
four Gram positive and six Gram negative 
bacteria by disc diffusion method and 
compared with the standard antibiotic disc 
of Cefixime (5μg/disc).  DMSO 2mg/disc 
was used as negative control. Antibacterial 
activity of Achyranthes aspera leaf 
methanol extract was tested at three different 

concentrations such as 1 mg/disc, 2 mg/disc 
and 3 mg/disc. All three concentrations 
produced zone of inhibition and thus showed 
different degree of antibacterial activity 
against all ten strains of the bacteria. It was 
observed that gram positive bacteria showed 
slightly greater susceptibility than gram 
negative bacteria to the plant extract. A dose 
dependent antibacterial activity was also 
found. With the increase in extract 
concentration, the zone of inhibition was 
also increased.  However, the highest zone 
of inhibition was observed in 3 mg/disc 
extract for all the strains. For 3 mg/disc, 
zone of inhibition was the highest (13.5 mm) 
in Bacillus cereus and Bacillus megaterium 
and the lowest (7.5 mm) in Pseudomonas sp. 
For 2 mg/disc, zone of inhibition was 
highest (10.5 mm) in Bacillus cereus and the 
lowest (6.5 mm) in Salmonella typhae.  For 
1 mg/disc, zone of inhibition was the highest 
(8.5 mm) in Bacillus megaterium and the 
lowest (5.0 mm) in three strains namely, 
Staphylococcus aureus, E. coli and 
Salmonella typhae. Disc with DMSO 
showed no zone of inhibition at all. Standard 
antibiotic disc of cefixime also exhibited no 
susceptibility to the strains tested. (Table 2). 
An inhibition zone of 10mm or greater was 
considered to indicate good antibacterial 
activities[32].  Even low concentration of 
plant extract (1 mg/ml) also inhibited 
bacterial growth in Bacillus megaterium and 
Bacillus cereus (8.5 and 7.5 mm 
respectively). This result is proved to be 
better in compared to previous study 
of[32,33,34]. Antibacterial study in other 
species of this genera also showed poor 
response and required high dose[35,36,37]. 
 

 

Table 2: In vitro antibacterial activity of A.  aspera leaf methanol extract  

 

Type of 
organism Bacterial strain 

Diameter of zone of inhibition (mm) 

Different conc. of plant extract Cefixime 
(standard) 

DMSO 
(Negative 
control) 
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1mg/disc 2mg/disc 3mg/disc 5µg/disc 2mg/disc 

Gram (+)ve 

Bacillus cereus 7.5 10.5 13.5 0 0 
Bacillus subtilis 6.5 8.5 9.0 0 0 
Bacillus 
megaterium 8.5 9.0 13.5 0 0 

Staphylococcus 
aureus 5.0 7.0 8.5 0 0 

Gram 
(-) ve 

Vibrio cholerae 6.5 8.5 10.0 0 0 
Shigella sonnei 6.0 8.0 9.5 0 0 
Shigella dysenteriae 6.0 8.0 9.5 0 0 
E. coli 5.0 8.0 8.5 0 0 
Salmonella typhae 5.0 6.5 8.5 0 0 
Pseudomonas sp. 6.0 7.0 7.5 0 0 

 
3.2 Determination of in vitro Anti-Oxidant 
Activity of A. aspera leaf Methanol 
Extract 
The scavanging capability of DPPH was 
determined by the decrease in its absorbance 
at 517 nm and also by the degree of colour 
change from purple to yellow. Both ascorbic 
acid and A. aspera methanol extract showed 
dose dependent activity. Among the seven 
different concentrations tested in this study 
(10, 20, 40, 80, 160, 320 and 640 μg/ml) 
ascorbic acid showed 60.40, 69.80, 75.44, 
80.18, 83.56, 87.30 and 92.41% DPPH free 
radical scavenging activity respectively, 
where 640μg/ml  concentration produced 
highest scavenging activity (92.41%) . For 
all the seven concentrations, A. aspera 
methanolic leaf extract showed 17.86, 25.41, 
32.59, 34.56, 35.79, 42.0 and 59.21% 
scavenging activity respectively, where the 
highest DPPH scavenging activity was 

59.21% for A. aspera methanol extract at the 
concentration of  640μg/ml. It was observed 
that % of DPPH free radical scavenging 
activity linearly increased with the increase 
in concentrations for both ascorbic acid and 
A. aspera leaf extract. The anti-oxidant 
activity in terms of % of DPPH free radical 
scavenging activity or % of inhibition was 
plotted against log concentrations for both 
ascorbic acid and A. aspera leaf extract and 
from the graph IC50 (Inhibition 
concentration 50) value was calculated by 
linear regression analysis. IC50 value of 
ascorbic acid and A. aspera leaf methanol 
extract was found to be 1.4965 and 472.93 
μg/ml, respectively (Fig.1 and 2). The graph 
in Fig. 3 shows comparison of anti-oxidant 
activity between ascorbic acid and A. aspera 
leaf extract.   
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Fig. 1: Regression line for determining the IC50 value of Ascorbic acid 
 
 

 
 

Fig. 2: Regression line for determining the IC50 value of Achyranthes aspera leaf methanol extract. 
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Fig.3: Comparison of anti-oxidant activity of A. aspera and Ascorbic acid 
 

A good linearity was observed for regression 
line where R2 value was 0.970 and 0.896 for 
ascorbic acid and A. aspera extract 
respectively (Fig. 1 and 2). The reduction 
capability of DPPH was determined by the 
decrease in its absorbance at 517 nm and 
also by the colour change from purple to 
yellow, which is induced by anti-
oxidants[38]. The degree of discoloration 
indicates the scavenging potential of the 
antioxidant compound in the extracts. This 
result is in conformity with that previously 
obtained by other studies[33,39]. However, the 
chemical constituents present in the extract, 
which are responsible for anti-oxidant 
activity, need to be investigated. The 
phytochemical tests indicated the presence 
of alkaloids, glycosides, tannins, and 
flavonoids in the crude methanolic extract. 
Several of such compounds are known to 
possess potent antioxidant activity[40]. The 
majority of the antioxidant activity is due to 
the flavones, isoflavones, flavonoids, 
anthocyanin, coumarin lignans, catechins 
and isocatechins[41]. In in vitro condition, 
such information may be of potential value 
in the design of further studies to unravel 
novel strategies for disorders associated with 
free radicals-induced tissue damage[39]. 

3.3 Assessment of Gall Bladder Stones 
Treatment  
Gall bladder stones collected from hospitals 
(operation theatre) were treated with ten 
different concentrations of A. aspera extract 
(0.0625, 0.125, 0.25, 0.5, 0.75, 1.0, 1.25, 
1.50, 1.75 and 2.0 mg/ml). Distilled water 
without extract was used as negative control. 
Stones were categorized as cholesterol 
stones (yellowish or brown color) and 
pigment stones (dark, blackish colored). 
First, the cholesterol content of the extract 
concentrations before treating stones were 
estimated. Very low level of cholesterol was 
found in the extract. It was observed that, 
with the increase in concentrations the 
amount of cholesterol was also found to be 
increased. The highest amount of cholesterol 
was obtained in 2.0 mg/ml concentration 
and lowest amount was obtained in 0.0625 
mg/ml.   
 
Then, amount of cholesterol in different 
concentrations of extract were again 
measured after treating gall bladder stones in 
extract for 7 days period at 370C. It was 
observed that, the amount of cholesterol was 
higher in all concentrations after treatment 
than that obtained before treatment which 
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indicates that some cholesterol must have 
been released in the extract from stones. 
From the difference between amount of 
cholesterol in extract before treatment and 
after treatment, the amount of cholesterol 
released was calculated for each 
concentration and presented in Fig. 4. With 
the increase in extract concentrations, the 
amount of cholesterol release also increased. 
The highest amount of cholesterol was 
released (39.69 mg/dl) from stone treated 
with 2.0 mg/ml extract concentration and 
lowest amount of cholesterol released 
(23.55mg/dl) was observed in 0.0625 mg/ml 
extract concentration whereas in the control 
or distilled water only 7.80 mg/dl 
cholesterol released. 
 
The effect of the A. aspera extract on the dry 
weight of the stones before and after 
treatment was also examined. It was 
observed that the plant extract has negligible 

effect on the dry weight. Very minute 
amount of weight reduced after treatment. 
However, the amount of weight reduced was 
increased with increasing concentrations of 
extract. The maximum weight reduction was 
2.3 mg observed in 2.0 mg/ml extract 
concentration while the control or distilled 
water reduced only 0.3 mg. This result of 
weight reduction is presented in column 
chart (Fig. 5). Morphological changes were 
also observed in stones after treating with 
plant extract. The color of cholesterol stones 
was changed from yellowish brown to 
white. Concentrations higher than 1mg/ml 
induced color change. No color change 
observed in dark or pigment stones. The 
stones were much harder before treatment 
and fragility was observed after treating with 
extract. Only the stones treated with extract 
concentrations of 1.50, 1.75 and 2.0 mg/ml 
showed fragility in a lesser extent.  

 

 
 

Fig.4: Column chart showing amount of cholesterol released from gall bladder stones after treating with A. aspera 
extract at different concentrations 
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Fig.5:   Column chart showing the weight reduction of gall bladder stones after treating with A. aspera extract at 
different concentrations. 

 
Achyranthes aspera is the plant, which is 
commonly used in Ayurveda for the 
treatment of stomachache, digestive 
problems, piles, boils and skin erruptions[42].  
A. aspera was reported to inhibit 
mineralization of urinary stones (calculi) 
like calcium oxalate, calcium carbonate and 
calcium phosphate[43].  Methanolic extracts 
were found to prevent lead induced 
nephrotoxicity in albino rats[14].  Efficacy of 
the roots of the plant was tested on 
nucleation of calcium oxalate crystal and 
growth in vitro and on oxalate induced 
injury in NRK-52E (rat renal tubular 
epithelial) cells[44].  As an approach to anti-
lithiasis, inhibitory effect of hydroalcoholic 
extract of the plant on crystallization of 
calcium oxalate in synthetic urine was 
investigated[45].  This plant was reported to 
contain saponins. Saponins can emulsify 
cholesterol and fat present in the stones. 
Diuretic property of the plant also supposed 
to contribute in gall bladder stone treatment 
as it can increase the volume of bile thus 
preventing stone formation[15].  Antibacterial 
activity of the plant is also important in 
applying it for gall stone treatment to 
prevent infection. Anti-oxidant activity of 

the plant is also helpful in preventing 
oxidative stress to gall bladder[46].  Anti-
inflammatory activity of A. aspera was 
reported earlier[47,12] supposed to reduce pain 
caused by cholicystitis. However, in vitro 
treatment of gall stones with medicinal plant 
extract was not previously attempted. No, 
established report was available in this 
regard. This protocol was a very preliminary 
approach which needs more in vitro and in 
vivo studies to reach a final conclusion. 
 
4. Conclusion 
This study observed an appreciable degree 
of anti-bacterial and anti-oxidant activity of 
Achyranthes aspera methanolic leaf extract 
as well as it’s efficacy against gall bladder 
stones was also promising. Its effect on gall 
stones provided totally new findings and 
opened new window to think about the 
potentials of this plant. However, the 
identification, isolation and purification of 
active phytochemical constituents 
responsible for these therapeutic properties 
may lead to new drug development from this 
plant. The therapeutic activities tested in this 
study on A. aspera leaf extract had shed 
more light on pharmacological importance 
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of this plant and thus further in vitro and in 
vivo studies can help large number of people 
to utilize the natural medication from this 
plant. 
 
5. Acknowledgements 
The authors acknowledge to Dr. Dwaipayan 
Sikdar, Associate Professor, Dept. of 
Biochemistry and Molecular Biology, 
University of Chittagong for his help in 
extract preparation, to Dr. Md. Nur Hossain 
Bhuiyan (Shaheen), Assistant Professor, 
Dept. of Surgery, Chittagong Medical 
College, Chittagong, Bangladesh for 
supplying gall bladder stones and finally to 
the Ministry of Science and Technology, 
Government of the People’s Republic of 
Bangladesh for financial support. 
 
6. References 
 

1. Shashank M, Khosla KK, Cathrin M and 
Debjit B. Preliminary Phytochemical 
Studies Of Kalanchoe pinnata (Lam.) Pers. 
Journal of Medicinal Plants Studies. 2013, 
vol. 1(2), 19-23 

2. Akharaiyi F., Coolborn and Boboye B. 
Antibacterial, phytochemical and 
antioxidant properties of 
Cnestis ferruginea dc (connaraceae) extracts. 
Journal of Natural products , 2009, 
vol.3(2010): 27-34. 

3. Shashank M, Ajay KJ, Manoj J, Cathrin M 
and Debjit B. Analgesic And Anti-
Inflammatory Activity of Kalanchoe Pinnata 
(Lam.) Pers. Journal of Medicinal Plants 
Studies. 2013, vol. 1(2), 24-28 

4. de Lange, P.J., Scofield, R.P., Greene, T. 
Achyranthes aspera (Amaranthaceae), a new 
indigenous addition to the flora of the 
Kermadec Islands group. New Zealand J. Bot. 
2004. 42, 167-173. 

5. Akter, A. and Zuberi, M.I. Invasive alien 
species in Northern Bangladesh: 
Identification, inventory and impacts, 
International Journal of Biodiversity and 
Conservation, 2009. 1(5), 129-134. 

6. Saravanan, P., Ramasamy, V. and Shivakumar, 
T. Antimicrobial activity of leaf extracts of 
Achyranthes aspera Linn., Asian Journal of 
Chemistry, 2008. 20(1): 823-825. 

7. Misra TN, Singh RS, Pandey HS, Prasad C, 
Singh BP, Antifungal essential oils and a 
long chain alcohol from Achyranthes 
aspera, Phytochemistry, 31, 1992, 1811-
1812. 

8. Akhtar, M.S. and Iqbal, J. Evaluation of the 
hypoglycaemic effect of Achyranthes aspera 
in normal and alloxan-diabetic rabbits, J. 
Ethnopharmacol. 1991. 31(1), 49-57. 

9. Chakraborty, A., Brantner, A., Mukuinaka, 
T., Nobukuni, Y., Kuchido, M. and 
Konoshima, T. Cancer chemo preventive 
activity of Achyranthes aspera leaves on 
Epstein-Barr virus activation and two stage 
mouse skin carcinogenesis. Cancer Letters, 
2002. 177(1), 1–5. 

10. Bafna, R.A. and Mishra, H.S. Ars 
Pharmaceutica, 2004. 45(4), 343-351. 

11. Sutar, N.G., Sutar, U.N., Sharma, Y.P., 
Shaikh, I.K. and Kshirsagar, S.S. 
Phytochemical investigation and 
pharmacological screening of leaves of 
Achyranthes aspera Linn. as analgesic and 
antipyretic. Biosciences Biotechnology 
Research Asia, 2008. 5(2): 841-844. 

12. Vijaya, K.S., Sankar, P. and Varatharajan, 
R. Anti-inflammatory activity of roots of 
Achyranthes aspera, Pharmaceutical 
Biology, 2009. 47(10): 973–975. 

13. Khanna, A.K., Chander, R., Singh, C., 
Srivastava, A.K. and  Kapoor, N.K. 
Hypolipidemic activity of Achyranthes 
aspera Linn. in normal and triton induced 
hyperlipemic rats, Indian J. Exp. Biol., 1992. 
30(2), 128-130. 

14. Jayakumar. T., Sridhar, M.P., 
Bharathprasad, T.R., Ilayaraja, M., 
Govindasamy, S. and Balasubramanian, 
M.P. Experimental studies of Achyranthes 
aspera (L) preventing Nephrotoxicity 
induced by lead in Albino rats, Journal of 
Health Science. 2009. 55(5), 701-708.  

15. Gupta, S.S., Verma, L.C.S., Ram, K.A. and 
R. Tripathi. M.R. Ind.J.Pharmac. 1972.  
4(4), 208-214. 

16. Chakrabarti, R. and Vasudeva R.Y. 
Achyranthes aspera stimulates the immunity 
and enhances the antigen clearance in Catla 
catla, Int. Immunopharmacol. 2006. 6, 782-
790. 

17. Emori, C.T. and Gaynes, R. Clinical 
Microbial Review, 1993, 6, 428-442. 

18. Clark, M.A. and Hufford, C.D. Human 
Medical Agents from Plants. American 
Chemical Society. 1993. 534: 228-241. 



Journal of Medicinal Plants Studies                                                                          www.plantsjournal.com 

 
Vol. 1 Issue. 3 2013                                                     www.plantsjournal.com                                     Page | 116  
   

19. Lee, S.H. Food Sci. Biotech, 2000, 9: 52-56. 
20. Joseph, N. M., Sabharwal, M., Shashi, A., 

Mahor, A. and Rawal, S. Intl. J. 
Pharmaceutical Sciences and Research. 
2009.1 (1), 1 

21. Sies, H. Exp Physiol. 1997. 82 (2), 291. 
22. Koleva, I.I., T. A. Van, Beek, J. P. H. 

Linssen, A. de Groot, and L.N.Evstatieva. 
Phytochemical Analysis. 2002. 13, (8). 

23. Mantle, D., Eddeb, F. and Pickering, T.A. J. 
Ethnopharmacol. 2000. 72, 47. 

24. Chung-Jyi Tsai, Michael F. Leitzmann, 
Walter C. Willett, and Edward L. 
Giovannucci. Dietary Protein and the Risk 
of Cholecystectomy in a Cohort of US 
Women The Nurses’ Health Study. Am J 
Epidemiol 2004;160:11–18 

25. Naseem A. Channa, Fateh D. Khand, Tayab 
U Khand, Mhhammad H. Leghari, Allah N 
Memon. Analysis of human gallstones by 
fourier transform infrared (FTIR)Pak J Med 
Sci. July - September 2007 Vol. 23 No. 4 
546-550 

26. Wang, D.Q.H., Afdhal, N.H., Gallstone 
disease. In: Feldman, M., Friedman, L.S. 
and Brandt, L.J. eds. Sleisenger & Fordtran's 
Gastrointestinal and Liver Disease. 9th ed. 
Philadelphia, Pa: Saunders Elsevier; 2010. 

27. Kim, I.S., Myung, S.J., Lee, S.S., Lee, S.K. and 
Kim, M.H. "Classification and nomenclature of 
gallstones revisited". Yonsei Medical Journal. 
2003. 44 (4): 561–70.  

28. Tahiliani, P. and Kar, A. Achyranthes aspera 
elevates thyroid hormone level and decrease 
hepatic lipid peroxidation in male rats, 
J.Ethanopharmacol., 2000. 71, 527-532. 

29. Iennette, E.H. Manual of clinical 
Microbiology (fourth ed). American 
Association for Microbiology, Washington, 
DC, 1985. pp. 978-987. 

30. Braca, A., Sortino, C., Politi, M. Anti-
oxidant activity of flavonoids from Licania 
licaniaeflora. J Ethnopharmacol. 2002.  79: 
379-381. 

31. Bors, W., Saran, M. and Elstner, E.F. 
Screening for plant anti-oxidants. In: 
Linskens HF, Jackson JF. eds. Modern 
Methods of Plant Analysis-Plant Toxin 
Analysis-New Series, Springer, Berlin 1992. 
Vol 13: pp. 277-295. 

32. Ramesh, L.Chinnappa, Reddy, V. and 
Abhay, K. Potential antibacterial and 
antifungal activity of Achyranthes aspera l. 
Recent Research in Science and 
Technology, 2011. 3(4): 53-57 

33. Jaya Santhi, R., Abi Beaulah, G. and 
Mohamed, Sadiq. Antioxidant and 
antibacterial activity of Achyranthes 
aspera:An in vitro study. Annals of 
Biological Research, 2011. 2 (5):662-670 

34. Kaur, M., Thakur, Y. and Rana, R.C. 
Antimicrobial properties of Achyranthes 
aspera, Ancient Science of Life. 2005. 24(4), 
168-173. 

35. Chakraborty A, Rantner AH, Chowdhury 
BK, Investigation of the antimicrobial 
activity of Achyranthes aspera L., 
Phytomedicine, 7(Suppl.II), 2000, 83-84. 

36. Johnson, M., Wesely, E.G., Hussain, Z.M.I. 
and Selvan, N. In vivo and in vitro 
phytochemical and anti-bacterial efficacy of 
Balisopermum montanum Muell. Arg. Asian 
Pac J Trop Med; 2010.  3(11): 894-897. 

37. Jigna P, Rathish N, Sumitra C, Preliminary 
screening of some folklore medicinal plants 
from Western India for potential 
antimicrobial activity, Indian Journal of 
Pharmacology. 2005. 37(6), 408-409. 

38. Evans, C.R., Sampson , V.,  Bramley, M.P. 
and Holloway, E.D. Free Radical Res. 1997.  
26, 381–398. 

39. Suresh, K. P., Sucheta, S., Deepa, V.S., 
Selvamani, P., Latha, S. Antioxidant activity 
in some selected Indian medicinal plants, 
African Journal of Biotechnology, 2008.  
7(12):1826-1828. 

40. Lee, J., Koo, N., Min, D.B. Reactive oxygen 
species, aging and antioxidative 
neutraceuticals. Comp Rev Food Sci Food 
Safety. 2004. 3:21-33. 

41. Aqil, F., Ahmed, I. and Mehmood, Z. 
Antioxidant and free radical scavenging 
properties of twelve traditionally used 
Indian medicinal plants. Turk J Biol. 2006.  
30: 177-183. 

42. Khare, C.P. (Ed.) Indian Medicinal Plants 
An Illustrated Dictionary Springer-Verlag 
Berlin/Heidelberg, 2007. 11-12. 

43. Farook, N.A.M., Rajesh, S. and Jamuna, M. 
Inhibition of mineralization of urinary stone 
forming minerals by medicinal plants, E-
Journal of Chemistry. 2009. 6(3), 938-942. 

44. Aggarwal, A., Tandon, S., Singla, S.K., 
Tandon, C., 2010. Reduction of oxalate 
induced renal tubular epithelial (NRK-52E) 
cell injury and inhibition of calcium oxalate 
crystallisation In- vitro by aqueous extract of 
Achyranthes aspera, International Journal of 
Green Pharmacy, 4(3), 159-164. 

45. Pareta, S.K., Patra, K.C. and Harwansh, R. 



Journal of Medicinal Plants Studies                                                                          www.plantsjournal.com 

 
Vol. 1 Issue. 3 2013                                                     www.plantsjournal.com                                     Page | 117  
   

In-vitro calcium oxalate crystallization 
inhibition by Achyranthes indica Linn. 
Hydroalcoholic extract: an approach to 
antilithiasis, International Journal of Pharma 
and Bio Sciences, 2011.  2(1): 432-437. 

46. Koppisetti, Sreedevi; Jenigiri, Bharat; 
Terron, M. Pilar; Tengattini, Sandra; 
Tamura, Hiroshi; Flores, Luis J.; Tan, Dun-
Xian; Reiter, Russel J. "Reactive Oxygen 
Species and the Hypomotility of the Gall 
Bladder as Targets for the Treatment of 
Gallstones with Melatonin: A Review". 
Digestive Diseases and Sciences. 2008.  53 
(10): 2592–603. 

47. rGokhale, A.B., Damre, A.S., Kulkami, K.R. 
and Saraf, M.N. Preliminary evaluation of 
anti-inflammatory and anti-arthritic activity 
of S. lappa, A. speciosa and A. aspera. 
Phytomedicine. 2002. 9(5): 433-437. 
 


