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ABSTRACT 

The fresh leaf juice and ethanolic extract of the leaves of Moringa oleifera (Family: Moringaceae) were administered orally at doses of 25, 50,100 
mg/kg in mice and were tested for antinociceptive activities using three models: Acetic acid induced writhing, formalin induced paw licking and tail 
flick test using analgesiometer. Amongst all doses, a dose of 100mg/kg of both the administered extracts showed a significant antinociceptive 
activity in mice. The effect was significantly reversed by the opoid receptor antagonist naloxone indicating the role of both the central and 
peripheral opoid receptors in alleviating pain.  
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INTRODUCTION 

Moringa oleifera Lamm belonging to the family Moringaceae is also 
called as Sajna, Drumstick and Shevga in regional languages. It is a 
medium sized tree with tripinnate leaves1 and is cultivated 
throughout India. All parts of the plant are useful. The leaves of 
Moringa oleifera are reported to show antioxidant2, 
antihypertensive3 hypocholesteromic 4, antifungal 5, radioprotective 
6 and wound healing activities7. The roots and barks of the plant 
possess central inhibitory effect8, antispasmodic, diuretic9 and 
antiepileptic10 activities while the seeds possess antipyretic and anti-
inflammatory activities11. The leaves are used in folklore medicine 
for the treatment of pain. Some previous reports indicate that the 
aqueous extract of the leaves possesses significant antinociceptive 
activities12. Thus the present study is planned to screen the 
usefulness of the leaf juice and ethanolic extract in the treatment of 
pain. 

MATERIALS AND METHODS 

Materials 

Fresh leaves of Moringa oleifera Lamm (Moringaceae) were collected 
in February 2010 were authenticated at Department of Botany 
herberium, Nagpur University, Nagpur (voucher number 9116) 

Preparation of the extracts 

The fresh leaf juice extract was prepared by crushing the fresh 
leaves in minimum amount of distilled water followed by filtration 
to remove the leaves. The ethanolic extract was prepared by cold 
maceration of the fresh leaves with ethanol (99%) for 24 hours. All 
of these extracts were shade dried. The percentage yields of the 
three extracts were 3.33% and 1.66% respectively. At the time of 
use, the extracts were resuspended in distilled water at the desired 
concentrations. 

 Animals 

Swiss albino mice (20-25 g) of either sex obtained from animal 
house of our institute were used. The animals received standard 
pellet diet (M/s Hindustan Lever Foods, Calcutta, India), water ad 
libitum and were maintained under standard environmental 
conditions (22 °± 5° C with 12- h of light/dark cycle). All 
experimental protocols were approved by the Institutional Animal 
Ethical Committee (92/1999/CPSCEA). 

Drugs 

Both the extracts of Moringa oliefera were tested in three doses (25, 
50,100mg/kg).Pentazocine (2mg/kg) was used as the standard drug 
in all the three models of nociception .Naloxone was used as opoid 
receptor antagonist. 

EXPERIMENTAL PROTOCOL 

Acute toxicity  

Both the extracts were subjected to acute toxicity studies 13 by 
administering each of the extracts in increasing doses upto 5g/kg 
per orally to different groups of mice. Toxicity was compared with 
control group that received only distilled water. The animals were 
observed for 48 hours and mortality was recorded for each group at 
the end of this period. 

Writhing test  

Mice received oral doses of fresh leaf juice extract and ethanolic 
extract (25, 50, 100 mg/kg) or vehicle (water) 60minutes prior to 
the intraperitoneal injection of 0.6%v/v acetic acid13. The number of 
writhings of each mouse was counted for 20 minutes.Pentazocine 
(10mg/kg; i.p.) was administered as positive control. Naloxone 
(2mg/kg; s.c.) was administered 15 minutes prior to the extracts or 
pentazocine injection. 

Formalin test  

Mice were orally treated with fresh leaf juice extract and ethanolic 
extract (25, 50, 100 mg/kg).One hour after they were injected with 
25 µl of 5% (v/v) formalin solution (s.c.) on the plantar surface of 
one rear paw and the duration of paw licking was determined 0-10 
min (early phase) and 20-40 min (late phase) after formalin 
injection 14. Pentazocine (10 mg/kg, i.p.) was administered as 
positive control. Naloxone (2mg/kg; s.c.) was administered 15 
minutes prior to the extracts or pentazocine injection. 

Tail flick test  

Mice were orally treated with fresh leaf juice extract and ethanolic 
extract (25, 50, 100 mg/kg) and the tail flick latency was assessed 
with analgesiometer (Inco, India) over a period of 60, 90 and 120 
minutes15. Pentazocine (10 mg/kg, i.p.) administered to one group 
served as the positive control. Strength of the current passing 
through the nichrome wire was kept constant at 6 amperes. The 
distance between the heat source and tail skin was 1.5 cm. The site 
of application of radiant heat in tail was measured from root to tail. 
The cut of reaction time was fixed at 10 seconds to avoid tissue 
damage. Naloxone (2mg/kg; s.c.) was administered 15 minutes prior 
to the extracts or pentazocine injection. 

Statistical analysis: 

 The results are reported as mean ± S .E.M and analyzed with ANOVA 
followed by Dunetts multiple comparison test. p<0.05 are 
considered significant. 

RESULTS AND DISCUSSION 

Preliminary phytochemical screening of both the extracts indicated 
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 the presence of saponins, glycosides and some phenolics. The 
antinociceptive effect of orally administered fresh leaf juice and 
alcoholic extract was demonstrated in this study by three different 
nociceptive tests. Both the extracts given orally in doses of 100 
mg/kg significantly and dose dependently reduced the number 
acetic acid induced writhes in mice [Table 1]. A similar effect was 
also observed in both early and late phases of formalin induced paw 
licking [Table 2]. In the tail flick method the tail flick latency was 
significantly and dose dependently prolonged by both the extracts in 
doses of 100 mg/kg [Table 3]. The antinociceptive response of the 
extracts was significantly antagonized by naloxone, an opoid 

receptor antagonist. The observed results indicate that the extracts 
posses both peripheral and central antinociceptive activities with 
the involvement of opoid receptors. Thus both the extracts can be 
further explored for the isolation of constituents responsible for 
such an activity. These observations may thus provide some 
pharmacological rationale for its use in the treatment of pain in 
folklore medicine.  
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Table -1: Acetic Acid Induced Writhing Test 
 

S. No. Treatment Dose (mg/kg) Writhings (Mean ± S.E.M) Inhibition(%) 

1. Control (water) 10ml/kg 45.4± 10.69  
2. Pentazocine (i.p) 10 7± 1.84 84.5 

3. Leaf Juice 
25 20.8 ± 4.29* 54.2 
50 16.2 ± 4.49** 64.3 

100 4.2 ± 3.36* 85.02 

4. Ethanolic extract 
25 15.4± 4.11* 66 
50 14.6 ± 1.96* 67.8 

100 8.2 ± 0.8* 81.9 
5. Pentazocine + Naloxone 10 + 2 39.3± 0.69* 13.6 
6. Leaf juice+ Naloxone c 100 +2 40.3± 0.56* 11.2 
7. Ethanolic extract + Naloxone c 100 +2 38.7 ± 1.23* 15.6 

Values are mean ± S.E.M. (n=6); * p<0.01 vs., control, one- way ANOVA followed by Dunett’s  comparison test. 
 

Table -2: Formalin induced paw licking 
 

S.No. Treatment Dose (mg/kg) Early phaseb % Inhibition Late phaseb %Inhibition 

1. Control (water) 10ml/kg 132.8 ± 16.1  67.2 ± 14.3  
2. Pentazocine (i.p) 10 62.8 ± 5.4* 52.71 27  ± 2.8* 59.8 

3. Leaf Juice 
25 57.8± 5.8* 66.05 28.2± 3.3* 58.0 
50 52± 8.8* 60.8 24± 4.4* 64.2 

100 48.4± 6.02* 63.4 22.6± 1.5* 66.3 

4. Ethanolic extract 
25 44± 1.14* 66.8 20± 1.14* 70.2 
50 28.6± 2.63* 78.5 15.4± 2.50* 77.0 

100 18.2± 1.94* 86.3 8± 0.54* 88.0 
5. Pentazocine +Naloxone 10 + 2 115.2 ±1.84* 13.2 60 ±1.31* 10.72 
6. Leaf juice+ Naloxone c 100 +2 112± 1.23* 15.6 58.5± 0.66* 12.8 
7. Ethanolic extract + Naloxone c 100 +2 118.7± 0.98* 10.6 60.3± 0.67* 10.2 

Values are mean ± S.E.M. (n=6); * p<0.01 vs., control, one- way ANOVA followed by Dunett’s  comparison test. 
  

Table 3: Analgesic activity by tail flick method 
 

S.No. Treatment Dose (mg/kg) 
Tail flick latency 

60 min 90min 120min 
1. Control (water) 10ml/kg 1.92±0.18 1.73± 0.27 1.81± 0.27 
2. Pentazocine (i.p) 10 6.01± 0.57* 5.87± 0.5* 5.63± 0.47* 

3. Leaf Juice 
25 2.14±0.19** 2.06± .16** 1.94± 0.15* 
50 3.77± 0.29* 2.76± 0.07* 2.33± 0.09* 

100 5.39± 0.51* 4.41± 0.23* 3.99± 0.18* 

4. Ethanolic extract 
25 3.99±0.43** 3.53±0.37** 3±0.43** 
50 5.18±0.78* 4.38±0.59* 3.59±0.55** 

100 6.05±0.9* 4.66±0.74* 3.69±0.49** 
5. Pentazocine + Naloxone 10 + 2 2.06± 0.98* 1.62± 0.89* 1.58± 0.78* 

  6. Leaf juice+ Naloxone 100 +2 2.62± 0.5* 2.58± 0.72* 2.41 ±0.76* 
  7. Ethanolic extract + Naloxone 100 +2 1.98± 0.9* 1.96± 0.78* 1.95± 0.8* 

Values are mean ± S.E.M. (n=6); * p<0.01 vs., control, one- way ANOVA followed by Dunett’s  comparison test 
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