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Abstract 

Analgesic and anti-inflammatory activity along with phytochemical screening was carried out on leaf ethanolic 

extract of Vitex negundo Linn. Phytochemical screening has shown presence of various phytochemicals like 

carbohydrates, proteins, triterpenoids, calcium oxalate, volatile oils, starch, saponin, flavonoides and tannins. 

Analgesic activity was carried out by using two models (acetic acid model and tail immersion model). Acetic acid 

model showed significant effects whereas tail immersion model showed non-significant results which mean that 

the analgesic effects of Vitex negundo is “orally controlled”. Anti-inflammatory activity shows significant results. 

On the basis of present study it can be suggested that this plant has great potentials as a good and cheap source 

for anti-inflammatory and analgesic drugs preparations. Further investigation is required to evaluate the 

therapeutic properties of the plant. 
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Introduction 

Vitex negundo is a shrub of 1-2m height and may 

reach the size of a tree up to 5 m tall. The plant is 

found all over the world, mostly in India, 

Afghanistan, Africa, China, Pakistan and 

Philippine (Padu et al., 1999). In Pakistan the 

plant is found in plain areas and is absent at very 

high altitudes usually found around villages and 

near river banks. It is also commonly present in 

graveyard in Swat and Malakand (Zabiullah et 

al., 2006). Locally it is known as Marvendaey in 

Pashto and Atlaq, Banna, Danna, in urdu at 

different localities of Khyberpakhtunkhuwa.  

 

It has whitish to grayish bark. Full plant is 

tomentose except the upper surface of leaves and 

fruits. Leaves opposite-decussate, 3-5-foliolate, 

Petiolate,  petiole 3-6 cm long; leaflets usually 

lanceolate, 5-10cm long, 1.5-4 cm broad, middle 

one largest, entire to irregularly denticulate, sub 

sessile to petiolulate. Inflorescence terminal with 

length of 10-25cm. Blue to violet colors flowers 

appears with 3-5mm width usually sub sessile to 

shortly pedicelled (pedicels up to 1 mm long). 

Calyx 2mm long, increasing up to 3mm in fruit, 

persistent, campanulate and 5-toothed. Corolla 

tube as long as that the calyx with 2-lipped and 

densely ciliate, up to 2mm long, largest one 

obovate-orbicular, undulated or crenulated and 

the others oblong and smaller. Stamens are 

didynamous, 4 in number protruding earlier but 

with anther cells divaricating later. Fruit is 5mm, 

drupe subglobose or somewhat ovoid usually 4-

celled, with 1 seed in each cell (Web source). 

 

Ethanobotanical survey shows that Vitex negundo 

Linn has a significant role in traditional medicines. It 

is used locally as anti-allergic, decoction of root act 

as a cooling agent on cattle and leaves are vermifuge 

(Zabiullah et al., 2006). In district Buner, 

Khyberpakhtoon khuwa Fresh roots are used to 

relieve pain , branches used as tooth brush (miswak), 

flowers are used as tonic , used to make shelters for 

tobacco seedlings whereas leaves are used as 

astringent, febrifuge, diuretic and anthelmentic 

(Humayun, 2003). Humayun et al. 2006 also 

reported that in district Swat Vitex negundo Linn is 

used locally for relieving pain of head (migraine 

pain). The leaves are also helpful in toothache 

problems and are used to relieve labor pain in 

women (Hussain et al.,(2006) 

 

Materials and methods 

Plant materials 

Fresh leaves of Vitex negundo Linn were collected 

from the different localities of Peshawar Then the 

plant parts (leaves) were washed with water then was 

spread on newspapers in shade to make them 

completely free from moisture content.  The drying 

period took 15-20 days. The leaves were ground with 

electric grinder to make them into fine powder. Then 

Ethanolic extract was made to perform following 

bioassays.  

 

Phytochemical tests 

Phytochemical screening was done by following the 

method of Evans, 1989. 

 

Analgesic Activity 

The mice were purchased from animal store house at 

the Department of Pharmacy, University of 

Peshawar. The mice weights 18-22gm of albino type. 

Analgesic activity was conducted by following the 

method of Koster et al., 1959. The animals were kept 

under standard conditions (25°C and 12/2 light/dark 

cycles) and were provided with proper food and 

water. Two types of analgesic activities were carried 

out, which are 

1. Acetic acid induced writhing test 

2. Tail immersion test 

 

Acetic acid induced writhing test 

Mice were withdrawn from their food 2hours before 

the start of the experiment and were divided into 5 

groups 

Group1 was used as control and was injected with 

normal saline (10ml/kg) only to serve as negative 

control. 
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Group 2 was given standard analgesic drug 

diclofenac sodium (10mg/kg) as positive control 

While Group 3, 4 and 5 were treated with plant 

extract doses of 100, 200 and 300mg/kg body 

weight. 

 

To induce pain all the animals were injected with 1% 

acetic acid into peritoneal cavity of animals. After 30 

min of saline diclofenac sodium and plant extract 

injections. After acetic acid injections, the animals 

started writhing (constriction of abdomen and 

extension of hind limbs). The numbers of writhes in 

10 minutes were recorded for each group of animals 

and the results were calculated as percent inhibition 

(Akuodor et al., 2011). 

 

Tail immersion test 

Saline, plant extract at doses of 100, 200 and 

300mg/kg and tramadol (30mg/kg) were 

administered intraperitoneally. The water bath was 

set on 55+0.5 °C. The animal tail was kept vertically 

reaching up to 5cm into the water bath. The time 

(seconds) taken by the mice to withdraw its tail was 

the reaction time. The reaction time for control 

group was also noted. The percentage was found by 

using formula 

 

Percentage analgesic activity= time of extract 

reading-time of control/time of control x 100 

 

Anti-inflammatory activity 

The mice weights were 25-30gm and were of albino 

type. The anti-inflammatory activity was done by 

following the method of Winter et al., 1962.  

Mice were randomly divided into 5 groups with 6 

animals. 

 

Group1 was given normal saline (10ml/kg) act as 

control (A) 

 

Group 2 was given diclofenac sodium (10mg/kg) act 

as standard and rest of groups 3, 4 5 were treated 

with extract doses (100, 200 and 300mg/kg) (B). 

These treatments were given peritoneally. After 

30minutes above doses, carrageenan (1%) was 

injected subcutaneously in sub-plantar tissue of the 

right paw of each mouse. Plethysmometer was used 

to measured inflammation. The readings were taken 

at 1, 2, 3, 4 and 5 hrs. The average foot swelling in 

drug treated animal as well as standard was 

compared with control.  Percentage inhibition was 

determined by using formula 

Percent inhibition= A-B/A x 100 

Where A represent control and B represent paw 

edema of tested group. 

 

Result and Discussion 

Phytochemical tests 

In the present study phytochemical screening of 

Vitex negundo was carried out by using three 

extracts namely aqueous, ethanolic and chloroform 

extract. The results are shown in Table 1.  

 

 

The results showed that the three solvents showed 

almost same results like presence of carbohydrates, 

triterpenoids, proteins, starch, flavonoides, volatile 

oils, tannins, calcium oxalate. Anthraquinone were 

present only in chloroform extract. Alkaloids, 

anthraquinone, fat, catechin and mucilage were 

absent in all the three extracts. Thus it can be 

concluded that the plant possesses many therapeutic 

properties due to the presence of flavonoides, 

saponins, carbohydrates etc. 

 

Many researchers have carried out the 

phytochemical screenings of medicinal plants e.g. 

Vitex doniana (Tijjani et al., 2011), Vitex leucoxylon 

Linn (Gopalakrishna et al., 2009), Phyla nodiflora 

Linn (Salve & Bhuktar, 2012) and Lippia alba (Saha 

et al., 2011). Our work is in line with all the above 

researchers. 

 

Analgesic activity 

Drugs relieving pains act on central nervous system 

to remove the feelings of pain from the nerve cells 

(Kumar et al., 2010). 
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Table 1. Preliminary phytochemical tests of Vitex negundo leaf. 

Constituents Tests Aqueous 

extract 

Ethanolic 

extract 

Chloroform 

Carbohydrate Molisch’s test + + + 

 Benedict’s test + + + 

 Fehling’s test + + + 

proteins and Amino 

acids 

Ninhydrin test + + + 

Triterpenoids Salkowski’s test + + + 

alkaloids Mayer’s test - - - 

 Dragendroff’s test - - - 

 Wagner’s test - - - 

 Hager’s test - - - 

Flavonoides Flavonoides + + + 

Tannin Ferric chloride test + + + 

Anthraquinone Anthraquinone - - + 

Calcium Oxalate HCl + Conc. H2So4 + + + 

Saponin Frothing test + + + 

Starch Starch + + + 

Fat and Oil Paper test - - - 

Catechin Flame test - - - 

Volatile oils Volatile oils test + + + 

Mucilage Mucilage - - - 

 

Vitex negundo Linn has been used as traditional 

remedy for curing various diseases (like used in cold,  

cough, fever and relieving pain. According to 

Shahidullah et al. (2009) the people of Bangladesh 

use the leaves of Vitex negundo Linn for relieving 

pain of head. The present work was done to check 

the effectiveness of plant as an analgesic 

 

In present work, two models were used 

1. Acetic acid induced writhing test 

2. Tail immersion test 

 

Acetic acid induced writhing test 

Ethanolic extract was taken with concentrations of 

100, 150 and 200mg/kg body weight were 

administered. The results are shown in Table 2., 

fig.1.  

 

 

 

Table 2. Acetic acid induced writhing model for 

Analgesia of Vitex negundo . 

Groups Treatment 
Writing 

(10 min) 

% 

Inhibition 

Normal 

saline 
10 ml/kg 75 ± 0.19  

 

Plant 

extract 

100 mg/kg 
18.33 ± 

2.45** 
75.9 

150 mg/kg 
30.00 ± 

2.12* 
69 

200 mg/kg 
25.34 ± 

1.98* 
57.5 

Diclofenac 

sodium 
10 mg/kg 

13.66 ± 

1.02** 
70.1 

Values are reported as mean ± S.E.M. for group of six 

animals. The data was analyzed by ANOVA followed 

by Dunnett’s test. Asterisks indicated statistically 

significant values from control. *P < 0.05, **P < 0.01. 
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Fig. 1. Acetic acid induced writhing test of Vitex 

negundo, leaf extract for analgesia. 

 

The data collected was analyzed by ANOVA with 

Dunnett’s pest hoc. The 100, 150 and 200mg/kg 

concentrations showed mean with standard error 

value of 18.33 ± 2.45, 30.00 ± 2.12 and 25.34 ± 1.98 

respectively with inhibition rate of 75.9%, 69% and 

57.5% respectively. The results show that at low 

concentrations the extract has more effect as 

compared to higher concentrations, hence it can be 

said that the plant is effective at low concentration 

only. At low concentration the dose is highly 

significant more than the Standard drug 

(Diclofenac).  

 

Tail immersion test 

The ethanolic extract in doses of 100, 150 and 

200mg/kg body weight were used. The results are 

shown in Table 3. and fig.2. The data collected was 

analyzed by ANOVA with Dunnett’s pest hoc. The 

results show no significant effect.  

 

Table 3. Tail immersion model for analgesia of 

Vitex negundo leaf. 

Groups Treatment 
Tail 

withdrawal 

% 

Inhibition 

Normal 

saline 
10 ml/kg 20.6 ± 2.3  

 

 

Plant 

extract 

100 mg/kg 13.7± 3.1 30.4 

150 mg/kg 12.5± 4.9 59.1 

200 mg/kg 10± 10.6 71.2 

Diclofenac 

sodium 
10 mg/kg 3.6± 5.03 75.6 

Values are reported as mean ± S.E.M. for group of six 

animals. The data was analyzed by ANOVA followed 

by Dunnett’s test. The result shows no significant 

values from control. *P < 0.05, **P < 0.01. 

 

Fig. 2. Analgesic activity of Vitex negundo leaf 

extract in tail immersion model test. 

 

This means that the Vitex negundo can act on central 

nervous system to reduce pain as shown by acetic 

acid induced test but failed to show any effect on 

peripheral nervous system as shown by tail 

immersion test. 

 

When a drug acts on peripheral nervous system it 

blocks the generation of impulses at chemoreceptor 

site of pain and change the physiological response to 

suppress the pain (Shreedhara et al., 2009).  

Taesotikul et al. (2003) explained the phenomena of 

analgesic activity by using acetic acid induced model. 

They explain that the acetic acid induced writhing 

occur by liberating endogenous substances. These 

endogenous substances excite the pain nerve endings 

and causes analgesia. 

 

Kalyani et al. (2011) worked on leaves of Lantana 

camara to observe its analgesic activity and reported 

that the plant is effective at low concentrations than 

standard drug, Rahman et al. (2011) worked on 

analgesic activity of Clerodendrum viscosum vent by 

using leaves extract and showed that the activity is 

effective at low concentrations as compared to high 

concentrations. They use acetic acid induced method 

to evaluate analgesic effect of Clerodendrum. The 

present work is in accordance with the above 

researcher’s findings. 
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Mutalik et al. (2003) Linn evaluated analgesic 

activity of Solanum melangena by using acetic acid 

induced method. However the results showed that 

the standard was 65.3% whereas 100, 250 and 

500mg/kg concentrations have showed 6.1%, 19.1% 

and 33.6% inhibitions respectively showing that the 

plant has dose dependent effects. Hence present 

work is parallel to the work of Mutalik et al. (2003). 

Das et al. (2011) showed that Clerodendrum 

viscosum has analgesic effect in tail immersion 

method and reported it to be non-significant. Present 

work is in line with the results of Das et al. (2011). It 

can be concluded that Vitex negundo have no effect 

on peripheral nervous system, whereas it has an 

effective analgesic effect on central nervous system. 

Flavonoids are also responsible for analgesic activity 

along with glycosides and alkaloids (Souza et al., 

2002). Hossinzadeh et al. (2002) reported that a 

numbers of flavonoids are responsible for analgesic 

activity in plants. Flavonoids act as inhibitors of 

prostaglandin synthetase (Ramaswamy et al., 1993). 

As the preliminary phytochemical test on Vitex 

negundo showed the presence of flavonoids so this 

analgesic activity of the plant might be due to the 

presence of flavonoids. 

 

Anti-inflammatory activity 

Many plants show anti-inflammatory activity. The 

agents responsible for this activity are may be 

steroidal or non-steroidal (Rosa et al., 1971). 

 

In present study anti-inflammatory activity of Vitex 

negundo Linn was evaluated by using carrageenan 

induced method. The results are shown in Table 4. 

and Fig.3.  

 

Table 4.Anti-inflammatory activity of Vitex negundo Linn. 

Group 
Treatment 

/kg 
Means paw edema % 

Inhibition 0 1 2 3 4 

Control 10 ml 
0.23± 
0.23 

0.22± 
0.02 

0.23± 
0.01 

0.23± 0.22 0.22± 0.10  

Diclofenac 10 mg 
0.22± 
1.00 

0.15± 
0.00** 

0.14± 
0.90** 

0.16± 0.12** 
0.15± 
1.02** 

70 

 
 

Plant extract 

200 mg 
0.23± 
0.12 

0.23± 2.10 
0.22± 
2.54 

0.23± 2.11 0.23± 2.33 36.1 

400 mg 
0.23± 
0.99 

0.23± 1.76 
0.20± 
1.46* 

0.19± 1.76* 
0.20± 
1.87* 

68.8 

500 mg 
0.22± 
1.46 

0.19± 
1.87** 

0.18± 
2.56** 

0.18± 2.16** 
0.18± 
2.98** 

78.1 

Values are reported as mean ± S.E.M. for group of six animals. The data was analyzed by ANOVA followed by 

Dunnett’s test. Asterisks indicated statistically significant values control. *P < 0.05, **P < 0.01. 

 

Three concentrations (200, 400 and 500mg/kg) by 

weight were used. The data collected was analyzed by 

ANOVA with Dunnett’s pest hoc. The % inhibition of 

three concentrations was 36.1%, 68.8% and 78.1% 

respectively. The result show that after 3 hours of 

duration the extract showed more effects of anti-

inflammation. The results also show significance  

 

value as compared to the standard drug (Diclofenac). 

Higher doses show more effects than the lower 

doses. Similarly after 4 hours results show greater 

effects as compared to early hours.  

 

Carrageen induced inflammation is useful to detect 

anti-inflammatory agents. Vinegar et al. 1969 

described the formation of edema in paw as a 

biphasic event. In the first phase histamine and 

serotonine are released and in second phase 

prostaglandin like substance are released which 

causes swelling of paw. Second phase is considered 

to be sensitive for clinically useful non-steroidal and 

steroidal anti-inflammatory agents (Damas et al., 

1986).  
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Fig. 3. Antiinflammatory activity of Vitex negundo 

leaf. 

 

Many researchers have given various reasons for 

anti-inflammatory activity. According to Narayana et 

al. (2001) flavonoids are known to target 

prostaglandins which are involved in late phase of 

acute inflammation and pain perception. Argal & 

Pathak (2006) reported that steroids and saponin 

are responsible for central nervous system activities. 

Similarly Viljoen et al. (2012) have shown that 

secondary metabolite namely iridoides are 

considered to be responsible for this activity as this 

secondary metabolite was found from various plants 

showing anti-inflammatory activity.  

 

Gopalakrishna et al. (2009) worked on Vitex 

leucoxylon Linn and explained the phenomenon of 

anti-inflammatory activity by pointing out towards 

the flavonoids and tannins responsible for this 

activity. 

 

The preliminary phytochemical screenings have 

shown that the flavonoids and tannins are strongly 

present in Vitex negundo Linn as shown by all the 

three extracts. Hence it can be concluded that Vitex 

negundo has anti-inflammatory effects. 

 

Many researchers have done work on the anti-

inflammatory activity of various plants showing that 

with increase in dose the activity become stronger 

e.g. Das et al. (2011) worked on Clerodendrum 

infortunatum with dose of 250 and 500mg/kg body 

weight showing 49.6 and 65.6 % inhibition. Thus the 

activity was dose dependent.  Deepak & Handa 

(2000) and Calvo et al. (1998) who worked on 

Verbena officinalis, showed that the activity was 

dose dependent and with increase concentration of 

extracts the plant showed more effects even from the 

standard dose. Similarly leaves of Bouchea 

fluminensis was used to evaluate the potential of 

anti-inflammation by Costa et al. (2003) and was 

found to have effect with high concentrations of 

doses, showing that the activity was dose dependent. 

Uzcategu et al. (2004) work on Lanta trifolia Linn 

had reported that at higher concentrations 

(300mg/kg) significant value (4.96± 0.47) whereas 

at low concentration (100mg/kg) the extract showed 

less significant value (5.06± 0.96). 

 

 Zheng et al. (2009) have evaluated the activity of 

Vitex negundo Linn by using its seeds extracts.  They 

used dichloromethane extract and followed the same 

method but they showed that the seeds extracts were 

not that much effective in anti-inflammatory activity. 

Mathur et al. (2011) work on Murraya koenigii and 

show that the activity was dose dependent. 

 

In present work our findings are in line with the 

work of these researchers showing that Vitex 

negundo Linn has good potential of anti-

inflammation. 
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