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ABSTRACT 
 
The aqueous extract of the medicinal plant, Leucas aspera, was isolated and the 
presence of different phytochemical components, such as alkaloids, steroids, 
reducing sugars, tannins, flavonoids and glycosides were identified using various 
types of reagents, based on their specificity to the selective chemical groups. The 
isolates of the L. aspera leaf were applied to animal model to determine its 
neuropharmacological, anti-helminthic, analgesic and selective lethal activity 
using diversified doses. The neuro-pharmacological screening of the extracts 
showed decreased motility rate with the increased doses, considered positive to 
the nerve response. L. aspera showed very promising result in the anti-
helminthic activity screening with reduced time of death than the standard drug 
used, at equal concentration. In addition to these, the analgesic properties of 
orally administrated extract doses were about four times better than the positive 
control group, whereDiclofenac Sodium was used as standard. On the other 
hand, the rates of mortality due to cytotoxicity of the plant extracts were not 
much phenomenal as compared with Vincristine Sulfate as selective lethal agent, 
but lethality increased with the increased concentration of L. aspera isolates. The 
results provide a scientific basis for the centuries-old usages of aqueous extracts 
of this medicinal plant.    
 
Key words: Leucas aspera extracts, cytotoxicity, therapeutic potentiality, 
phytochemical therapeutics    

 
 
INTRODUCTION  
 
Leucas aspera is a species of the genus Leucas in the family 
of Lamiaceae. The species has many different common 
names depending on the region it is located. It is known for 
its various uses in the fields of medicine and agriculture. L. 
aspera is used commonly as an insecticide. It has been 
reported to have antifungal, prostaglandin inhibitory, 
antioxidant, antimicrobial and cytotoxic activities 
(Prajapati et al., 2010). it is commonly found throughout 
India and the Philippines as, well as the plains of Mauritius 
and Java (Srinivasa et al., 2011). In addition, the juices of 
the flower can be extracted and used as an organic 
therapeutic agent of sinusitis and headaches. The juice of 
the flowers can be used to treat intestinal worms of 

children (Godofredo, 2015). The plant reduces vitiated 
blood concentration, inflammation, skin diseases, worm 
infestation, arthritis, cough, amenorrhea, intermittent 
fever, migraine and ulcer. The useful parts are leaves and 
flower. The plant is believed to be an antidote for snake 
venom; used as an insecticide. The leaf extract is beneficial 
in chronic rheumatism (Kirtikar and Basu, 1991). The juice 
of the leaves is applied in psoriasis and other chronic skin 
eruption. The ethanolic extract of root of the plant has 
antinociceptive, antioxidant and cytotoxic activities 
(Rahman et al., 2007). Leaf extract of the plant contains 
antiplasmodial activity against chloroquine-sensitive 
(3D7) strain of Plasmodium falciparum. On the other hand, 
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the larvicidal activity of the leaf extract against Aedes 
aegyptiL. and Culex quinquefasciatus is quite obvious 
(Bagavan et al., 2008). Besides, extracts isolated from 
leaves, flowers and seeds exhibit larvicidal properties 
against larvae of several mosquito species, namely, 
Anopheles subpictus and Culex tritaeniorhyncus (Kamaraj et 
al., 2009). In vitro study of chloroform and ether extracts of 
L. aspera demonstrates its antifungal activity against 
Trichophyton and Microsporum gypseum with minimum 
inhibitory concentration at 5 mg/mL. L. aspera has both 
fungi-static and fungicidal actions (Thakur et al., 1987). 
The essential oils from L. aspera possessed bacteriostatic 
activity against Staphylococcus aureus, Vibrio cholerae, 
Salmonella typhi, Klebsiella aerogenes, Escherichia coli, 
Proteus vulgaris and Pseudomonas pyocyanea (Srinivasa et 
al., 2011). Pherithema posthuma (commonly known as 
earth-worms) infections affect a large scale of the world's 
population especially those in developing countries, and 
has been found responsible for a number of diseases. 
Ethanol extract of L. aspera shows significant anti-
helminthic activity against P. posthuma as compared with 
the drugs used as standards. At the same time, the plant 
has very phenomenal response in thrombolytic activity 
and antioxidant potentiality (Ghosh et al., 2015). Lignans 
and flavonoids, isolated from the plant possess 
prostaglandin inhibitory and antioxidant activities. 
Diterpenes isolates of the plant contain prostaglandin-
induced contractions inhibitory activity (Sadhu et al., 
2006). This is really important to make forward the 
research through diversifiedformulation of doses so that it 
can be implemented in cases, previously considered as 
impactless for L. aspera treatment.  

Observing all the aforementioned medicinal and 
phytochemical properties of the plant, therefore, the 
present study tends- to analyze the phytochemical and 
neuro-pharmacological impact of L. aspera extract and to 
assess the therapeutic potentiality of L. aspera as an anti-
helminthic, analgesic and selective lethal agent.    
 
 
MATERIALS AND METHODS 
 
Phytochemical screening 
 
Different chemical tests were performed using 10% (w/v) 
of extract. Few reagents were used, such as Mayer’s 
Reagent, Dragendroff’s Reagent, Fehling Solution A, 
Fehling Solution B, Benedicts Reagent and Molish Reagent. 
At first, the presence of phytochemical compounds were 
identified from the isolates. 
 
 
Test for alkaloids 
 
At time interval, 2 ml solution of the extract with 0.2 ml of 
dilute HCl was mixed with 0.1 ml of Mayer’s reagent, 0.1 ml 
Dragendroff’s reagent, 0.1 ml iodine solution, and 0.1 ml 

Hager’s reagent which generated yellowish buff color, 
orange brown, reddish brown and yellowish color 
precipitate, respectively indicating the presence of 
alkaloid.  
 
 
Test for steroids 
 
10 ml methanol isolates from L. aspera roots was dissolved 
in 1 ml chloroform and mixed with 1 ml of H2SO4. 
Consequently, chloroform layer turned into reddish brown 
and the acid layer started to show green pigment, 
indicating the presence of steroid.  
 
 
Tests for reducing sugars 
 
Five (5) ml leaf extract was mixed each time with 5 ml 
Fehling’s A and B solution, 5 ml Benedict’s reagent and 2 
drops of 5% alpha Napthol solution + 1ml of H2SO4. 
Consequently, no brick red colored precipitate was seen in 
the first two respective cases, when no violet colored ring 
formation at the junction of two liquids was seen in the 
third one. The reading showed that reducing sugar was 
present in each cases.  
 
 
Tests for tannins 
 
Five (5) ml leaf extract was mixed with 1 ml of 10% lead 
acetate solution and 1 ml of 10% K2Cr2O7 solution at each 
time, resulting in yellow precipitate and no yellow brown 
precipitate, respectively. This indicates that there were 
tannins in both cases.   
 
 
Test for flavonoids 
 
10 ml extract was hydrolyzed with 10% H2SO4. Thereafter, 
it was mixed with ether and divided into three portions 
and mixed with 1 ml diluted ammonia solution, 1 ml 
diluted sodium carbonate solution and 1 ml diluted 
sodium hydroxide solution. This indicate the presence of 
greenish yellow color, pale yellow color and yellow color 
in the respective cases. It is a clear indication that there 
were flavonoids in each condition.  
 
 

Test for glycosides 
 
Two (2) ml of extract was mixed with 2 ml of H2SO4. 
Consequently, a reddish-violet or red ring was formed, 
indicating that carbohydrate was present in that case.  
 
 

Neuro-pharmacological screening 
 
This      was      performed    to      examine       the      neuro-
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Figure 1: Leucas aspera leaves used for the preparation of aqueous extracts and the isolate 

 
 
pharmacological effect of methanolic extract of the plant L. 
aspera, on mice in a peripheral model of 
neuropharmacological screening test. Here, 12 mice were 
randomly selected and divided into 4 groups (3 mice each 
M-1, M-1, M-3) where the 1st group was selected as the 
Control Group (oral administration of distilled water only), 
1 was Positive Control Group (oral administration of 1% 
Tween 80 in water) and the Test Group-1 and Test Group-
2 were given oral administration of the extract (250 and 
500 mg/kg, respectively) and weighed them properly.  
 
 
Hole cross test 
 
The aim of the study was to characterize the emotional 
behavior of the mice. A steel partition was fixed in the 
middle of a cage having a size of 30 × 20 × 14 cm. A hole of 
3 cm diameter was made at a height of 7.5 cm in the center 
of the cage. Movement of the animals through the hole 
from one chamber to another was counted for three 
minutes. The observations were made at 0, 30, 0 and 90 
min after oral administration of the agents.  
 
 
Open field test (OFT) 
 
The   test   group  received  plant  extract of L. aspera at the 

doses of 250 and 500 mg/kg, respectively, whereas the 
Positive Control group received 1% Tween 80 in water. 
Thereafter, they were allowed to move in an open field, 
and the complex field behavior, general motor function 
and anxiety related behaviors were observed. 
 
 

Anti-helminthic activity test 
 

Preparation of fresh juice extract 
 

75 gm leaf (Figure1) was blended into 150 ml of H2O and 
centrifuged at 150 rpm. The supernatant was filtrated 
through sterile filter paper into conical flax as the research 
considered that 1 ml of filtrate would contain 0.5 gm juice, 
that is, 500 mg/ ml.  
 
 

Collection of earthworms 
 

Adult earthworms (P. posthuma) of 3-5 cm in length and 
0.1-0.2 cm in width were collected from the moist soil of a 
garden of Dhaka, Bangladesh and washed with normal 
saline water. 
 
 

Anti-helminthic activity 
 
For Control Group, 3 earthworms were released into 10 ml
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Table 1:  Results of different chemical groups test of Lucas aspera. 
 

Isolates 
Different chemical groups present 

Steroids Reducing sugar Tannins Saponins Alkaloids Flavonoids 

n-hexane - - + + + - 

Dichloromethane - - + + + + 

Methanol + - + + + + 
  

Legends:(+) means presence whereas (–) indicates absence of chemical groups in isolates of L.aspera 

 
 
of solution containing 5% DMF in normal saline. In the 
same way, 9 earthworms were divided into three 
containers (three earthworms each) containing 
Albendaole 25, 50, and 100 mg/ml, respectively for the 
Positive Control Group. In contrast, fresh plant leaf extract 
of 25, 50 and 100 mg/ml were taken and dissolved in 5% 
dimethylformamide (DMF) for both treatment groups, and 
3 earthworms were inoculated in each cases. The time 
taken for paralysis and death of the individual worm were 
taken into consideration. 
 
 
Analgesic activity test 
 
The acetic acid induced writhing method is an analgesic 
behavioral observation assessment method that 
demonstrates a noxious stimulation in mice. The test 
involves the injection of 0.7% acetic acid interpenitoneally 
and then observing the animal for specific contraction. A 
comparison of writhing was made between Positive 
Control (Diclofenac-Na), Control (Placebo- H2O and Tween 
80) and Test Group-1 and Test group-2 (plant extract at 
doses of 250 and 500 mg/kg body weight, respectively), 
given orally 30 min prior to acetic acid injection. To 
prepare the solution of plant extract properly, 0.09 gm L. 
aspera extract was measured and added with 9 ml of 
distilled water and vortexed for mixing. From this solution, 
0.06 ml was taken for 250 mg/kg dose and 0.12 ml for 
500mg/kg dose preparation. 5 min time was allowed for 
absorption of acetic acid to guarantee the onset of 
writhing, 10 min to take first writhing count and 30 min to 
ensure proper absorption of administrates. The 12 mice 
randomly selected  were divided into 4 groups (3 mice for 
each group- M-1, M-2, M-3 individually).  
 
 
Analgesic activity by tail-flick test 
 
This involves oral administration of three doses of plant 
extract (100, 200, and 400 mg/kg body weight) using 
Diclofenac Sodium as standard. The post drug reaction 
time was measured at 0th, 30th, 60th and 90th min.  
 
 

Tail immersion test 
 
Oral administration of two doses of plant extract (250 and 

500 mg/kg body weight, respectively) for Treatment 
Group-1 and Group-2 were done, where Diclofenac Sodium 
was used as standard. The tail of the mouse was immersed 
to a constant level (3cm) in a water bath maintained at 
55±0.5ºC. The reaction time was recorded. Maximum 
immersion time of 10 s was considered to prevent injury 
due to thermal shock.  
 
 

Selective lethal activity testing 
 
One    (1)    liter  of  sea  water  containing 38 gm of salt was 
filtrated to obtain a clear solution. Sea water was collected  
in a small tank and shrimp eggs were added to one side of 
the tank. Then the side was brought closed to the hatched 
for 2 days to mature into nauplii. The hatched shrimps 
were taken for experiment. 10 living shrimps were added 
to each of the test tubes containing 5 ml of sea water with 
a Pasteur pipette.  
 
 
RESULTS AND DISCUSSION 
 
Phytochemical screening 
 
n-hexane, dichloromethane and methanol were the 
isolates of L. aspera. In case of n-hexane isolate, the 
presence of tannins, saponins and alkaloids were positive. 
In case of dichloromethane isolate, flavonoids, tannins, 
saponins and alkaloids were identified. On the other hand, 
in case of methanol isolate, most of the chemical groups 
were detected except reducing sugar. Only methanol 
isolate of the extract is steroid positive when 
administrated with chloroform (Table 1).  

Similar study reporting that the presence of different 
chemical groups and fundamental phytochemical 
therapeutics were identified has been conducted (Latha et 
al., 2013), where the phytochemical screening was carried 
out for chloroform, aqueous ethanol and water as per the 
standard methods. The extracts were subjected to 
quantification of constituents such as total phenolic 
component and antioxidant capacity by in vitro methods. 
On that case, their preliminary phytochemical report 
revealed the presence of various bioactive agents, which 
include alkaloid, flavonoid, steroids, cardiac-glycoside, 
saponins and tannins. In another research (Anandan et al., 
2012)   fatty   acid    esters,   fatty   acid    amide,  triterpene, 
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Table 2: Data table for hole cross test. 
 

Group 
Name 

 

Time 
(min) 

Number of hole cross (before 
L. aspera administration) SD SE 

Number of hole cross (after L. 
aspera administration) SD SE 

M-1 M-2 M-3 M-1 M-2 M-3 

 

Control 

0 18 25 20 3.61 2.1 18 25 20 3.6 2.1 

30 12 10 14 2 1.15 12 10 14 2 1.15 

60 11 14 10 2.1 1.2 11 14 10 2.1 1.2 

90 7 9 5 2 1.15 7 9 5 2 1.54 

            

 

Positive 
control 

 

0 12 12 6 3.4 2 12 12 3 5.2 3 

30 5 6 4 1 0.6 5 6 4 1 0.58 

60 3 2 3 0.6 0.3 3 2 2 .577 0.33 

90 3 1 1 1.2 0.7 3 1 3 1.54 0.66 

            

 

Treatment 
Group-1 

0 15 8 3 3.5 2 74 25 55 24.7 14.3 

30 12 7 5 1 0.58 42 23 25 10.4 6.02 

60 10 5 1 0.58 0.3 36 19 13 11.9 6.88 

90 3 2 4 1.15 0.6 27 18 5 11.6 3.39 

            

 

 

Treatment 
Group-2 

0 5 8 4 2.1 1.2 32 62 29 18.2 10.5 

30 2 5 6 2.1 1.2 60 62 56 3.1 1.76 

60 4 7 5 1.5 0.9 14 55 56 23.9 13.8 

90 3 8 3 2.89 1.7 13 18 5 6.55 3.78 
 

Legends: M-1, M-2 and M-3 refer every individual of the three mice respectively from each group; SD refers Standard Deviation and SE refers Standard 
Error 

 
 
diterpene alcohols and phytol were identified as the major 
chemical groups in the methanol fractions of L. aspera leaf 
extracts. Their structures were elucidated, on the basis of 
GC-MS data, Phytol (24.55%), 9, 12, 15-Octadecatrienoic 
acid, methyl ester (z, z, z) - (22.97%), n-Hexadecanoic acid 
(17.17%), Squalene (5.28%) and 1, 2-Benzenedicarboxylic 
acid, bis (2-methylpropyl) ester (4.44%). 
 
 
Neuro-pharmacological screening 
 
In case of the post administration period of L. aspera 
extract for the both treatment groups, the number of hole 
crosses (motility activity) reduces over time than the pre-
administration period at the 90th min (Table 2). This 
reduction is a clear indication that there is positive 
pharmacological response to the nervous system of the 
animal model used.  

In the same way, the ethanolic extract of L. aspera root 
was studied for its effect by others (Rahman et al., 2006) 
on the central nervous system (CNS) using pentobarbitone 
induced sleeping time test through the hole cross test in 
Swiss albino mice. Their investigation revealed that the 
depressing effect was significant from the third 
observation period (60 min) and persisted up to the 
seventh observation period (240 min). This result 
supports that L. aspera root contains biologically active 

constituent(s) having CNS activity, which directly supports 
the finding of this research. 
 
 

Anti-helminthic screening 
 
L. aspera showed very promising result in the anti-
helminthic activity screening with 5 min death time at the 
concentration of 100 mg/ml, which is exactly half of the 
time taken by Albendazole (10min) to develop the death 
phase at equal concentration used for fresh leaf extract of 
L. aspera. The paralyzing properties shown by both L. 
aspera extract and Albendaole are almost similar, where 
increased concentration is directly proportional to the 
decreased time of paralysis (Figure 2). Our authentication 
can be mentioned by the work of other researchers 
(Agarwal et al., 2011) demonstrating that among the 
various concentrations of aqueous extract tested, 
concentration at 250 mg/ml showed efficient anthelmintic 
activity and among all the concentrations ethanol extract 
tested, concentration at 250 mg/ml gave significant 
results, where Piperazine citrate was used as the standard 
reference. .  
 
 

Analgesic screening 
 
L.   asperais    a   prominent   analgesic agent with 82.8 and 
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Figure 2: Comparative screening of anti-helminthic activity between L. aspera and 
Albendaole. 

 
 

Table 3.: Acetic acid induced writhing test of L. aspera extract. 
 

List Control Positive control Treatment Group-1 Treatment Group-2 

M-1 39 11.5 7.5 3 

M-2 38 10 12 3.5 

M-3 42 11.5 5 9 

Mean 41.3 11 8.166 5.166 

SD 2.9495 .9354 3.472 3.329 

SE 1.4747 .4617 1.774 1.665 

Mean ± SE 41.3 ± 1.47 11±.46 8.166± 1.774 5.166 ± 1.665 

% of inhibition 0.00 73.36% 82.87% 89.16% 
 

Legends: SE means Standard Error and SD means Standard Deviation; M-1, M-2 and M-3 refer every individual of the three 
mice respectively from each group. 

 
 
89.16% inhibition rate for Treatments Group-1 and Group-
2 respectively, which is much better than the positive 
control group (73.36%). In addition, the SE of the 
Treatments Group-1 and Group-2 is almost four times than 
that of the Positive Control Group (Table 3). In the tail flick 
method, the survibility of the Treatments Group-1 and 
Group-2 are 1.99 and 2.083 min (mean), respectively 
which are notifiably smaller than the Positive Control 
group (mean 4.016 min), useing Diclofenac Sodium as 
standard. This refers that L. aspera reduces the reaction 
time (Table 4). The values obtained in the oral 
administration of plant extract, which increased the time 
of heat tolerance at 90 min was 5.466±0.6426 for 
Treatment Group-1 and 7.034±1.174 for treatment Group-
2. This is clearly phenomenal than the Diclofenac Sodium 
infused result (Table 5).  
    The acetic acid induced writhing response is a sensitive 

procedure to evaluate peripherally acting analgesics. 
Acetic -acid-induced writhing model represents pain 
sensation by triggering localized inflammatory response 
(Goodwin et al., 1965). Such pain stimulus leads to the 
release of free arachidonic acid from tissue phospholipids. 
The response could be mediated by peritoneal mast cells, 
acid sensing ion channels and the prostaglandin pathway 
(Hossain et al., 2006; Ribeiro et al., 2000; Voilley, 2004).  

In some studies (Shelke et al., 2015), the methanolic 
extracts of L. aspera showed analgesic activity, and that the 
( %) reduction of writhing in standard diclofenac sodium 
10 mg/kg treated group was found to be 55.20% against 
control. In terms of percentage inhibition, writhing by 
diclofenac sodium was 58.74%, while with the test 
compound, it was 33.46, 42.03, and 52.53% respectively. 
The mean response of control and standard was 
42.83±2.04 and 17.67±1.11, respectively. They showed 

 
 
 
 
 



Academia Journal of Pharmacy and Pharmacology; Sultana et al.         030 
 
 
 

Table 4: Data obtained from the tail flick method after Leucasaspera administration. 
 

Group 
Time 
(min) 

Tolerance time 
Mean SD SE 

M-1 M-2 M-3 

Control 

0 1.56 1.35 1.2 1.37 0.180831413 0.104403065 

30 2 1.9 1.93 1.943333333 0.051316014 0.051316014 

60 1.97 1.86 2.45 2.093333333 0.31374087 0.181138376 

90 2.3 1.56 1.9 1.92 0.370405184 0.213853532 

        

Positive control 

0 3.65 4.35 4.43 4.143333333 0.429107601 0.247745389 

30 4.89 6.28 5.22 5.463333333 0.726246056 0.419298356 

60 4.02 2.67 4.27 3.653333333 0.860716756 0.496935051 

90 5.11 2.64 4.3 4.016666667 1.259139918 0.726964771 

        

Treatment Group-1 

0 4.5 3.04 2.12 3.22 1.200166655 0.692916541 

30 3.8 2.33 3 3.043333333 0.735957426 0.424905218 

60 2.28 2.02 1.87 2.056666667 0.207444772 0.119768295 

90 2.34 1.85 1.78 1.99 0.305122926 0.176162803 

        

Treatment Group-2 

0 3.02 2.21 2.2 2.476666667 0.470567034 0.271682004 

30 3.25 3.78 1.78 2.936666667 1.036162793 0.598228867 

60 1.5 1.6 1.87 1.656666667 0.191398363 0.110503896 

90 2.11 2.36 1.78 2.083333333 0.290918087 0.167961636 
 

Legend: Control (Teen-80+H2O), Positive control (Diclofenac-Na, 50mg/kg), Treatment Group-1 (Extract, 250mg/kg) and Treatment Group-2 
(Extract, 500mg/kg); M-1, M-2 and M-3 refers each single mouse from each group. 

 
 
 

Table 5: Data obtained from the tail immersion test. 
 

Group test  Dose 0 min 30 min 60 min 90 min 

Control  1.364±0.07 1.806±0.159 2.236±0.152 1.68±0.21 

Positive control  50 mg/kg (Aspirin) 4.468±0.296 4.762±0.525 3.288±0.369 3.528±0.51845 

Treatment Group-1 250 mg/kg (FLE) 5.31±0.181 5.286±0.329 5.318±1.437 5.466±0.6426 

Treatment Group-2  500 mg/kg (FLE) 4.356±0.518 4.28±0.568 5.518±0.187 7.034±1.174 
 

Legend: DW means Distilled Water (used to find out general solution effect); FLE stands for Frest Leaf Extract of L. aspera. 

 
 
 
that the metanolic extract of L. aspera in its 200, 400 and 
600 mg/kg dose, hadmean writhing responses of 
28.50±1.47, 24.83±1.44, and 20.33±1.25, respectively.  

Different crude extracts, such as petroleum ether, 
methanol, chloroform etc., have been investigated 
(Saundane et al., 2000) for analgesic activity in mice mode, 
where petroleum ether and ethanol extract exhibited 
significant analgesic activity as compared with the 
respective control and drugs used as standards (Diclofenac 
Sodium and Analgin).   
 
 
Selective lethality screening 
 
As compared with the isolates of L. aspera extract in 
mortality assessment of shrimp nauplii, Vincristine Sulfate 

used was very effective in this experiment with higher 
mortality rate (100%) and at comparatively lower 
concentration (40 µg/ml). For the rests, the rate of 
mortality increased with increase in concentration of L. 
aspera isolates (Table 6). 

The cytotoxic properties of ethanolic extract of L. aspera 
(Family-Lamiaceae) have been investigated by few 
researchers (Chowdhury et al., 2012). The cytotoxic 
potential of the L. aspera ethanolic extract was assessed 
using brine shrimp lethality bioassay method. 
Phytochemical study was done through conducting 
preliminary phytochemical group tests. In brine shrimp 
lethality bioassay, LC50 value of L. aspera ethanolic extract 
was found to be 181.68 µg/ml with 95% confidence limit 
where the lower and upper limits were 125.12 and 265.96 
µg/ml,   respectively.   This   indicates  that   the extract has  
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promising cytotoxic properties. 
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