
 
https://alqalam.utripoli.edu.ly/science/ eISSN 2707-7179 

 

 

Aburawi et al. Alq J Med App Sci. 2021;4(2):1-12    1 

Original Article 
 

Effect of Moringa Oleifera Extract on Behavior Using 

Male Albino Mice 
Suher Aburawi 1*    , Muftah Shushni 2      , Mawadda Alkateb1 

1 Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, University of Tripoli. 

Tripoli, Libya. 
2 Department of Pharmacognosy, Faculty of Pharmacy, University of Tripoli. Tripoli, Libya. 

 

ARTICLE INFO 

Corresponding Email. smaburawi@gmail.com 

Received: 26-03-2021 Accepted: 04-04-2021 Published: 06-04-2021 

Keywords: Moringa oleifera, Behavior, Motor activity, Irwin test, Plus maze 

This work is licensed under the Creative Commons Attribution International License (CC BY 4.0). 

http://creativecommons.org/licenses/by/4.0/ 

ABSTRACT 

Background and objectives: Moringa oleifera belonging to the family of Moringaceae, where it is a monotypic 

taxon with 13 known species. It is widely growing in tropical and subtropical countries, especially in northwest 

India, Africa, Arabia, South East Asia, the Pacific, and Caribbean Islands, and South America. The present study 

deals with the preliminary phytochemical screening and investigates the effect of M. oleifera on behavior by 

applying the Irwin test and maze; also, to find out if the extract works through benzodiazepine receptor by using 

Flumazenil as the antagonist. Materials and Methods: The leaves of M. oleifera were collected in (September), 

2019 at "Tajoura, Libya. The leaves were removed from other parts then dried in a dark place for 3 days and 

ground. The crude extract subjected for analysis of the presence of active constituents such as tannins, alkaloids, 

phytosterols, triterpenoids, flavonoids, cardiac glycosides, saponins, carbohydrates, proteins. The Behavior study 

was carried out using male albino mice. Mice were randomly assigned to seven groups according to the drug 

administration, intraperitoneal sub-acute administration was applied (24, 5, 1 hour before scoring). In both 

experiments, Diazepam (5mg/kg) was used as standard and Flumazenil (0.1mg/kg) was used as a 

benzodiazepine antagonist. Results: Phytochemical screening indicate the presence of alkaloid, triterpenoid, 

flavonoid, and carbohydrate in the extract. M. oleifera reduced the SMA, Reactivity, and antagonize each of 

Restlessness, Irritability, and fearfulness in the Irwin test. The combination of M. oleifera with Flumazenil 

produced a synergistic decrease of SMA in the Plus maze. Conclusion: Moringa oleifera have a CNS depressant 

like effect; this effect could be through benzodiazepine receptor because this effect is antagonized by 

flumazenil. The combination of M. oleifera Extract with Flumazenil produces a synergistic effect toward sedation 

action. This result needs more study to investigate their mechanism of action. M. oleifera extract does not affect 

anxiety measure but decreases the SMA. This means that the active constituents in moringa extract may act on 

BZR1 and not on BZR2. 

Cite this article: Aburawi S, Shushni M, Alkateb M. Effect of Moringa Oleifera Extract on Behavior Using Male Albino 

Mice. Alq J Med App Sci. 2021;4(1):1-12. https://doi.org/10.5281/zenodo.4667396  

 
 
 

 

  

mailto:smaburawi@gmail.com
https://doi.org/10.5281/zenodo.4667396
https://orcid.org/0000-0002-0870-9271
https://orcid.org/0000-0001-6636-282X


 
https://alqalam.utripoli.edu.ly/science/ eISSN 2707-7179 

 

 

Aburawi et al. Alq J Med App Sci. 2021;4(2):1-12    2 

INTRODUCTION 
 

Moringa oleifera is belonging to the family of Moringaceae, where it is a monotypic taxon with 13 known species. 

Moringa is one of the most useful trees in the world, and it is known as a miracle tree [1]. It is a small or medium-

sized tree, a fast-growing evergreen or deciduous tree. It usually grows up to 10 to 12m in height; it has an open 

crown of drooping fragile branches, feathery foliage of tripinnate leaves, and thick corky, whitish bark [2]. It is 

widely growing in tropical and subtropical countries, especially in northwest India, Africa, Arabia, South East Asia, 

the Pacific, and Caribbean Islands, and South America [3]. Moringa is easily cultivated and can use all parts of the 

plant (leaves, pods, and seeds) where it contains many essential phytochemicals that are needed for malnutrition 

[4].  

It is considered a source of vitamin A and vitamin C; it contains a high amount of vitamin B and minerals [2]. It is 

rich in proteins, β-carotene, calcium, potassium; it acts as a good source of natural antioxidants, due to the 

presence of various types of antioxidant compounds such as ascorbic acid, flavonoids, phenolics, and 

carotenoids, which enhance the shelf life of fat-containing foods [5].  Moringa can be used in the treatment of 

different types of diseases because it has a wide variety of pharmacological properties in different parts of the 

tree including leaves, roots, seed, bark, fruit, flowers, and immature pods [5]. The different preparations of M. 

oleifera used for their anti-inflammatory, antihypertensive, diuretic, antimicrobial, antioxidant, antidiabetic, 

antihyperlipidemic, antineoplastic, antipyretic, antiulcer, cardioprotectant, and hepatoprotectant activities [6]. M. 

oleifera extract was also reported to have a diuretic effect [7]. The aim of this study is to investigate the effect of 

M. oleifera on behavior by applying the Irwin test plus maze, also to find out if the extract works through 

benzodiazepine receptor by using Flumazenil as an antagonist.  

 

MATERIALS AND METHODS 
 

Chemicals and Drugs 

Ethanol was purchased from BDH Limited, England. T80 was purchased from MERCK-Schuchard, Hohenbrunn 

bei Munchen Germany. Diazepam obtained from Ratiopharm Gmbh, Germany. Flumazenil was obtained from 

Mylan, Saint-Priest, France. 

 

Plant collection and extraction 

Leaves of Moringa oleifera were used for the study. The plant material was identified at the Botany Department, 

Faculty of Sciences, University of Tripoli. The fresh leaves were collected on September 22, 2019 (Tajoura, Libya), 

and dried in cool/dark conditions. Then it is ground into coarse powder and stored in a dark area at room 

temperature. The leaves powder was macerated (500 g) in 2500 ml ethanol for 3days. Then filtered by the filter 

paper and evaporate filtrate to dryness in a rotary evaporator; a brownish residue will be obtained.  

 

Phytochemical screening 

The stock solution is prepared by dissolving 1g of the extract in 100ml of ethanol (1% W/V). The solution is used 

in tests for analysis of the presence of active constituents such as tannins, alkaloids, phytosterols, triterpenoids, 

flavonoids, cardiac glycosides, saponins, carbohydrates, proteins following standard methods [8]. 

Tannins 

Ferric chloride test: Add few drops of 5% ferric chloride solution to 2 ml of the test solution. The formation of 

blue color indicates the presence of hydrolyzable tannins. 
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Gelatin Test: Add five drops of 1% gelatin containing 10% sodium chloride to 1 ml of the test solution. The 

formation of white precipitates confirmed the test. 

Alkaloids  

Approximately 50 mg of extract was dissolved in 5 ml of distilled water. Further, add 2M hydrochloric acid until 

an acid reaction occurs then filtered. The filtrate was tested for the presence of alkaloids as detailed below. 

Dragendorff’s Test: To 2 ml of the filtrate, 1 ml of Dragendorff's reagent was added along the side of the test 

tube. The formation of orange or orange reddish-brown precipitate indicated the test as positive. 

Mayer’s Test: two drops of Mayer's reagent were added along the sides of the test tube containing 1ml of test 

solution of the extract. A white or a creamy precipitate confirmed the test as positive.  

 Hager’s Test: To 1 ml of test solution or filtrate, a drop or two of Hager’s reagent was added. The formation of 

yellow precipitate indicated the test as positive. 

Wagner Test: Two drops of Wagner’s reagent were added to 1ml of the test solution along the side of the test 

tube. The formation of yellow or brown precipitate confirmed the test as positive for alkaloids. 

Phytosterols 

Liebermann-Burchard’s Test: The extract (2 mg) was dissolved in 2 ml of acetic anhydride, heated to boiling, 

cooled and then 1 ml of concentrated sulfuric acid was added along the side of the test tube. A brown ring 

formation at the junction and the turning of the upper layer to dark green color confirmed the test for the 

presence of phytosterols. 

Triterpenoids 

Salkowski test: Approximately 2 mg of dry extract was shaken with 1 ml of chloroform, followed by few drops of 

concentrated sulfuric acid were added along the side of the test tube. A red-brown color formed at the interface 

indicated the test as positive for triterpenoids. 

Flavonoids 

Shinoda test: Four pieces of magnesium turnings and 5 drops of concentrated hydrochloric acid were added 

dropwise to 1 ml of the test solution. A pink, scarlet, crimson red, or occasionally green to blue color appeared 

after few minutes, confirmed the test. 

Alkaline reagent test: The addition of 5 drops of 5% sodium hydroxide to 1 ml of the test solution resulted, an 

increase in the intensity of the yellow color, which became colorless on the addition of a few drops of 2 M 

hydrochloric acid, which indicated the presence of flavonoids. 

Saponins 

Foam Test: 5 ml of the test solution is taken in a test tube was shaken well for five minutes. The formation of 

stable foam confirmed the presence of saponins. 

Olive oil test: Added a few drops of olive oil to 2ml of the test solution and shake well. The formation of soluble 

emulsion confirmed the presence of saponins. 

Cardiac glycosides  

Keller -Killiani test: Add 0.4 ml of glacial acetic acid and a few drops of 5% ferric chloride solution to a little dry 

extract. Further 0.5 ml of concentrated sulfuric acid was added along the side of the test tube carefully. The 

formation of blue color in the acetic acid layer confirmed the presence of cardiac glycosides. 

Carbohydrates 

Fehling test: Dissolved 2 mg dry extract in 1 ml of distilled water and added 1ml of Fehling's(A+B) solution, shake 

and heat on a water bath for 10 minutes. The brick-red precipitate formed confirmed the presence of 

carbohydrates. 
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Proteins  

Biuret test: To 2 ml of the test solution add 5 drops of 1% copper sulfate solution and 2 ml of 10% NaOH. Mix 

thoroughly; the formation of purple or violet color confirmed the presence of proteins. 

Behavior study 

The experiment was carried out using male albino mice (25-30g). The mice were acclimatized under standard 

laboratory conditions at temperature 22-25oC and were kept in 12 hr day and night cycle with food and water 

for 7 days before conducting experiments. All the experimental procedures and protocols used in this study were 

approved and is carried out within the frame of the department of pharmacology and clinical pharmacy ethics in 

the faculty of pharmacy. The mice were randomly assigned to seven groups. Intraperitoneal sub-acute 

administration was applied (24, 5, 1 hour before scoring). Diazepam (5mg/kg) was used as standard and 

Flumazenil (0.1mg/kg) was used as a benzodiazepine antagonist. 

Irwin test: One hour after the last dose of administration, the mouse was observed for one hour [9]. 

Elevated Plus Maze: it is composed of two open arms (30*5cm) and two close arms (30*5*15cm) that extended 

from a common central platform (5*5cm). The apparatus was elevated to a height of 45 cm above floor level [10]. 

Mice were gently handled by the right hand and placed on the center squire of the maze facing into the close 

arm. The different parameters were scored to evaluate the anxiolytic effect and spontaneous motor activity in 

the elevated plus-maze, which include: time spent by the mouse in each of the arms, lines crossed in close or 

open arms, and the number of entries into close or open arms. An arm entry was defined as the entry of all four 

paws into the arm [11]. The total line crossed and the total number of entries were calculated; the total line 

crossed and the total arm entries express the spontaneous motor activity [12, 13]. Anxiety measures were 

calculated by the time spent in close arms by the total time of the test [13]. The duration of the test was 4 minutes. 

 

RESULTS 
 

Phytochemical screening of M. oleifera 

Table 1 showed that tannin, alkaloids, triterpenoids, flavonoids, carbohydrates, and proteins are present as active 

constituents in methanolic extract. 

 

Table 1: Active constituents detected in methanolic extract of Moringa 

Tannin Alkaloids Phytosterols Triterpenoids Flavonoids Saponins Carbohydrates Proteins 

Present Present Absence Present Present Absence Present Present 

 

Irwin test 

   The preliminary results of the Irwin test showed that there is a significant decrease in spontaneous motor 

activity (SMA) compared to the Control in each Diazepam treated group (p=0.007), Extract 500mg/kg treated 

group (p=0.001). Extract 250mg/kg treated group produces a partial decrease in SMA (0.059) compared to the 

control-treated group. Combined treatment of moringa extract in a dose of 500mg/kg and flumazenil, and 

moringa extract in a dose of 250mg/kg with flumazenil, also flumazenil alone treated groups did not change the 

SMA compared to the control-treated group (p> 0.05) (Figure 1). 



 
https://alqalam.utripoli.edu.ly/science/ eISSN 2707-7179 

 

 

Aburawi et al. Alq J Med App Sci. 2021;4(2):1-12    5 

 
Figure 1, Effect of M. oleifera extract on SMA using male albino mice in Irwin test 

 

The reactivity parameters were decreased significantly in diazepam (p=0.007), M. extract 250mg/kg (p=0.019) 

and 500mg/kg (p=0.006) treated groups, compared to the control-treated group. Flumazenil treated group 

alone, flumazenil combined with M. extract with a dose of 250mg/kg and also, combined with M. extract with a 

dose of 500 mg/kg treated groups, did not change the reactivity compared to the control-treated group (p>0.05) 

(Figure2). 

 
Figure 2, Effect of M. oleifera extract on reactivity parameter using albino mice in Irwin test. 

 

The restlessness, irritability, and fearfulness parameters were increased significantly in flumazenil treated group 

alone (p=0.002), M. extract (250 mg/kg) combined with flumazenil (p=0.021), and M. extract (500 mg/kg) 

combined with flumazenil (p=0.021) treated groups compared to the control-treated group. Administration of 

M. extract (250 mg/kg) combined with flumazenil decreased the three parameters significantly compared to the 

restlessness, irritability, fearfulness induced by flumazenil treated group alone (p=0.022). Diazepam, M. extract 

with a dose of 250mg/kg, and 500 mg/kg treated groups did not show any change of that parameters and 

behave as the control-treated group (p>0.05) (Figure 3, 4). 
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Figure 3, Effect of M. oleifera extract on restlessness using albino mice by applying Irwin test 

 

 
Figure 4, Effect of M.oleifera extract on irritability using albino mice in Irwin test 

 

The other scores in the Irwin table did not show any changes compared to the control. No deaths were recorded 

over the 30hs observation period, indicating an LD50 above 500mg/kg. 

Plus maze 

Administration of diazepam produces a significant decrease in anxiety measure (p=0.031) compared to the 

control-treated group. While M. extract with a dose of 500 mg/kg (p=0.343), M. extract with a dose of 250 mg/kg 

(p=0.780) and flumazenil (p=0.886) alone treated groups did not show any significant change in anxiety measure 

compared to the control-treated group.  

Combined treatment of flumazenil with M. extract (500 mg/kg) or flumazenil with M. extract (250 mg/kg) did not 

change anxiety measure compared to flumazenil treated group alone (p=0.546, p=0.922 respectively) (Table 2). 
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Table 2, Effect of M. oleifera on anxiety measure using the plus-maze 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There were no significant changes in the total lines crossed produced by Diazepam treated group (p=0.847) and 

flumazenil treated group (p=0.346) compared to the control-treated group. While M. extracts in a dose 500 

mg/kg and 250 mg/kg treated group produce a partial insignificant decrease in the total line crossed compared 

to the control-treated group (p=0.077, p=0.080 respectively). Administration of flumazenil combined with M. 

extracts in a dose of 500 mg/kg and a dose of 250mg/kg produced a significant decrease in the total line crossed 

compared to the control-treated group (p=0.034, p=0.037 respectively). While these combined treatments of 

flumazenil and M. extracts in doses 500 or 250 mg/kg showed no change in the total lines crossed compared to 

flumazenil treated group (p=0.218 and p=0.231, respectively) (Table 3).  

 

Table 3, Effect of M. oleifera on the total lines crossed using the plus-maze 

Treatments 

(n=6) 

Total lines 

crossed 

Mean ± SE 

P 

compared 

to control 

P compared 

to 

flumazenil 

P compared 

to 

500 mg/kg 

moringa 

P compared 

to 

250 mg/kg 

moringa 

Control (1% 

T80) 

(5 ml/kg) 

37.83 ± 6.172  -  -  -  - 

Diazepam 

(2mg/kg) 
36.00 ± 7.954 0.847  -  -  - 

Flumazenil 

(0.5mg/kg) 
28.83 ± 8.138 0.346  -  -  - 

Treatments 

Anxiety 

measure 

Mean ± SE 

P 

compared 

to control 

P compared 

to 

flumazenil 

P compared 

to 

500 mg/kg 

moringa 

P compared 

to 

250 mg/kg 

moringa 

Control (1% 

T80) 

(5 ml/kg) 

0.913 ± 

0.0307 
 -  -  -  - 

Diazepam 

(2mg/kg) 

0.709 ± 

0.0940 
0.031  -  -  - 

Flumazenil 

(0.5mg/kg) 

0.900 ± 

0.0562 
0.886  -  -  - 

Moringa 

(500mg/kg) 

0.826 ± 

0.0995 
0.343  -  -  - 

Moringa 

(250 mg/kg) 

0.939 ± 

0.0337 
0.780  - 0.222  - 

Moringa 

(500mg/kg) + 

Flumazenil 

0.956 ± 

0.0125 
0.645 0.546 0.163  - 

Moringa 

(250mg/kg) + 

Flumazenil 

0.891 ± 

0.0696 
0.809 0.922  - 0.602 
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Moringa 

(500mg/kg) 
20.66 ± 7.041 0.077  -  -  - 

Moringa 

(250 mg/kg) 
20.83 ± 7.683 0.080  - 0.986  - 

Moringa 

(500mg/kg) + 

Flumazenil 

17.00 ± 3.366 0.034 0.218 0.700  - 

Moringa 

(250mg/kg) + 

Flumazenil 

17.33 ± 4.869 0.037 0.231  - 0.713 

 

The total number of entries was not changed in each of the diazepam treated group (p=0.211), Flumazenil treated 

group (p=0.504), M. extract in a dose 500mg/kg and dose 250mg/kg (p=0.186, p=0.239 respectively) compared 

to the control-treated group. 

The combined treatment of flumazenil with M. extract in a dose of 500mg/kg (p=0.125) and flumazenil with M. 

extract in a dose of 250mg/kg (p=0.239) did not show any significant change in the total number of entries 

compared to the control-treated group and compared to the flumazenil alone treated group (p=0.603, p=0.373 

respectively) (Table 4). 

 

Table 4, Effect of M. oleifera on the total number of entries using the plus-maze 

Treatments 

(n=6) 

Total entries 

Mean ± SE 

P 

compared 

to control 

P compared 

to 

flumazenil 

P compared 

to 

500 mg/kg 

moringa 

P compared 

to 

250 mg/kg 

moringa 

Control (1% 

T80) 

(5 ml/kg) 

6.8 ± 1.44  -  -  -  - 

Diazepam 

(2mg/kg) 
9.6 ± 2.37 0.211  -  -  - 

Flumazenil 

(0.5mg/kg) 
5.3 ± 1.54 0.504  -  -  - 

Moringa 

(500mg/kg) 
3.8 ± 1.53 0.186  -  -  - 

Moringa 

(250 mg/kg) 
4.1 ± 1.42 0.239  - 0.882  - 

Moringa 

(500mg/kg) + 

Flumazenil 

3.3 ± 0.66 0.125 0.603 0.823  - 

Moringa 

(250mg/kg) + 

Flumazenil 

4.1 ± 1.53 0.239 0.373  - 1.000 
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DISSCUSION 
 

M. oleifera can be used in the treatment of different types of diseases because it has a wide variety of 

pharmacological properties of the different part of the tree, especially in disease related to the CNS disorder [5]. 

Depressive effect was observed on the CNS, after administration of M. oleifera extract. This effect was evaluated 

by Irwin as the primary observation procedure. Irwin test is generally used to estimate the effects of a new 

substance on central nervous system activity, minimum lethal dose of the test substance, and the primary effects 

on behavior and physiological functions. Data from this test are also used to assess the safety pharmacology of 

drugs [14, 15]. 

The Central Nervous System depressant effect of M. oleifera was estimated by the reduction in each of motor 

activity and mood in mice; including restlessness, irritability, and fearfulness. This effect may attribute to the 

presence of phytochemical constituents such as tannins [16], flavonoids, and triterpenoids in M. oleifera extract 

[17]. 

Tannins have CNS depressant like effect; it produces a dose-dependent decrease in locomotor activity, as tannins 

have a role in potentiating phenobarbital induced sleeping time [16]. Triterpenoids and flavonoids also have 

been reported to have CNS depressant effects [18]; where the flavonoids can easily cross the blood-brain barrier 

and exert various effects on CNS, like memory, cognition, and neurodegeneration. Triterpenoids, saponins, and 

flavonoids have an agonistic action on the GABAA receptor complex and hence may act like benzodiazepine-like 

molecules [17].                                                                                                      

Central nervous system depression by the extract was antagonized by flumazenil. Flumazenil is a competitive 

antagonist toward the effect of benzodiazepine drugs on CNS; it blocks benzodiazepine receptors and inhibits 

the enhancing effect of gamma-aminobutyric acid (GABA), at postsynaptic membranes [19]. Flumazenil blocks 

the effect of endogenous benzodiazepine [20] leading to a decrease in GABA release from the nerve ending, 

where the ethanolic extract of Moringa oleifera leaves possesses CNS depressant possibly mediated through the 

enhancement of central inhibitory mechanism involving release γ-aminobutyric acid (GABA) [21].  It can be 

concluded that the antagonizing effect of M. oleifera extract of restlessness, irritability, and fearfulness, that 

produced by flumazenil, maybe through Benzodiazepine receptor. Flumazenil had also both weak agonist-like 

and weak inverse agonist-like properties [22, 23].  

The result showed that anxiety measure was decreased by diazepam in the plus-maze method; it exerts its effect 

by allosteric binding at the interface between the alpha and gamma subunits on GABA-A receptor chloride ion 

channels complex within the limbic system. Where the GABA-A receptor cause decrease excitability of the neuron 

by an increase in the frequency at which the chloride channel opens, leading to an increased conductance of 

chloride ions and cause hyperpolarization of the neuronal membrane [24].  However, in the current study, M. 

oleifera did not show a change in anxiety measures by both doses used. Although it was observed that M. oleifera 

has an anxiolytic effect at a dose of 200mg/kg [25]. Bhat and Joy [25] used the soxhlet apparatus for extraction 

rather than a maceration. In this work, maceration is used. Extraction of plant materials depends on various 

factors such as solvents, methods, and extraction time to separate different quality and quantity of bioactive 

components in the crude extracts [26]. Flavonoids showed CNS depressant [18] when the soxhlet apparatus used 

in the extraction of M. oleifera; it was found that the total flavonoids 6.71 IQE/100g, while the total flavonoids 

obtained by maceration 6.20IQE/100g [26]. This may explain the difference between both experiments, although 

both results indicated that M. oleifera extract has a depressant effect.  

Flumazenil alone and in combination with the M. extract by both doses do not affect anxiety measure. The dose 

of diazepam in this experiment was anxiolytic and not a sedative one, that's why didn't show a change in 

spontaneous motor activity. M. oleifera showed an insignificant decrease in spontaneous motor activity by both 
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doses; It may produce a sedative effect by using a larger dose above 500mg/kg. Flumazenil alone didn’t show 

any change in spontaneous motor activity compared to the control, but it potentiated the effect of M. oleifera in 

both doses; this could be explained that flumazenil may have the ability to induce agonist or inverse agonist like 

properties [27].  

GABA interneuron [28, 29] may explain the sedative effect produced by the combined treatment of flumazenil 

and M. oleifera extract. Flumazenil may block BZR in the striatum leads to a decrease in the release of GABA from 

the nerve ending; the second GABA neuron that inputs into the cortex will be free from the inhibitory effect of 

the first GABA neuron (in the striatum). This GABA interneuron between the striatum and cortex will lead to the 

excessive release of GABA in the cortex, leading to a decrease in the spontaneous motor activity observed with 

the combined treatment of flumazenil and M. oleifera extract. 

It was reported that M. oleifera induces sleep via increase the level of 5HT, which is considered as evidence that 

M. oleifera has a role in brain 5-HT in sleeping mechanism [30]. However, the mechanism of M. oleifera to 

produce the sedative effect is not clear with the doses used in this experiment. 

The decrease in the spontaneous motor activity by the combination of flumazenil and the extract observed with 

the total lines crossed was not observed with the total number of entries. It seems that the total number of entries 

is less sensitive to the changes in spontaneous motor activity. 

 

CONCLUSION 
 

Moringa oleifera has a CNS depressant-like effect; this effect could be through benzodiazepine receptors because 

this effect is antagonized by flumazenil. The combination of M. oleifera extract with flumazenil produces a 

synergistic effect toward the sedative action. This result needs more study to investigate the mechanism of action 

of each active constituent. M. oleifera extract does not affect anxiety mood but decreases the SMA. It can be 

concluded the sedative effect of the active constitutes in moringa extract may be through BZR1 and not BZR2.  

 
Disclaimer  

The article has not been previously presented or published, and is not part of a thesis project.  

Conflict of Interest  

There are no financial, personal, or professional conflicts of interest to declare. 

 

REFERENCES 

1. Mahmood KT, Mugal T, Haq IU. Moringa oleifera: a natural gift-A review. Journal of Pharmaceutical 

Sciences and Research. 2010; 2(11):775.  

2. Patel P, Patel N, Patel D, Desai SH, Meshram D. Phytochemical analysis and antifungal activity of Moringa 

oleifera. International Journal of Pharmacy and Pharmaceutical Sciences. 2014; 6(5):144-7.   

3. Abdull Razis, A.F.; Ibrahim, M.D.; Kntayya, S.B. Health benefits of Moringa oleifera. Asian Pac. J. Cancer 

Prev. 2014, 15, 8571-8576. . Link: https://doi.org/10.7314/APJCP.2014.15.20.8571  

4. Gopalakrishnan L, Doriya K, Kumar DS. Moringa oleifera: A review on nutritive importance and its 

medicinal application. Food science and human wellness. 2016; 5(2):49-56. 

https://doi.org/10.1016/j.fshw.2016.04.001   

5. Kumar PS, Mishra D, Ghosh G, Panda CS. Medicinal uses and pharmacological properties of Moringa 

oleifera. International Journal of Phytomedicine. 2010; 2(3). 210-216. 

6. Stohs SJ, Hartman MJ. Review of the safety and efficacy of Moringa oleifera. Phytotherapy Research. 2015; 

29(6):796-804. https://doi.org/10.1002/ptr.5325  

https://doi.org/10.1016/j.fshw.2016.04.001


 
https://alqalam.utripoli.edu.ly/science/ eISSN 2707-7179 

 

 

Aburawi et al. Alq J Med App Sci. 2021;4(2):1-12    11 

7. Tahkur RS, Soren G, Pathapati RM, Buchineni M. Diuretic activity of moringa oleifera leaves extract in swiss 

albino rats. The Pharma Innovation. 2016; 5(3, Part A):8.  

8. Roopalatha UC, Nair V. Phytochemical analysis of successive re-extracts of the leaves of Moringa oleifera 

lam. International Journal of Pharmacy and Pharmaceutical Sciences2013; 5(3):20.  

9. Tijani AY, Salawu OA, Jaiyeoba GL, Anuka JA, Hussaini IM. Neuro-pharmacological effects of Crinum 

zeylanicum in mice. Avicenna journal of phytomedicine. 2012; 2(3):162.  

10. Vinader-Caerols C, Martos AJ, Monle?n S, Arenas MC, Parra A. Acute effects of maprotiline on learning, 

anxiety, activity, and analgesia in male and female mice. Acta neurobiologiae experimentalis. 2006; 

66(1):23.  

11. Kumar S, Sharma A. Anti-anxiety activity studies on homoeopathic formulations of Turnera aphrodisiaca 

Ward. Evidence-based Complementary and Alternative Medicine. 2005; 2(1): 117-119.  

12. Rodgers RJ. Animal models of" anxiety": Where next? Behavioural pharmacology. 1997; 8(6): 477-496. 

https://doi.org/10.1097/00008877-199711000-00003   

13. Aburawi SM, Ahmed SS, Amara IE, Altubuly RA. Effect of nifedipine on alprazolam-induced anxiolysis and 

brain GABA level changes in albino rats.  Neurosciences. 2003; 8(2): 96-103.  

14. Irwin S. Comprehensive observational assessment: Ia. A systematic, quantitative procedure for assessing 

the behavioral and physiologic state of the mouse. Psychopharmacologia. 1968; 13(3):222-57. 

https://doi.org/10.1007/BF00401402   

15. Roux S, Sablé E, Porsolt RD. Primary observation (Irwin) test in rodents for assessing acute toxicity of a 

test agent and its effects on behavior and physiological function. Current Protocols in Pharmacology. 

2004; 27(1):10. https://doi.org/10.1002/0471141755.ph1010s27   

16. Takahashi RN, De Lima TC, Morato GS. Pharmacological actions of tannic acid; II. Evaluation of CNS activity 

in animals. Pharm Bull. 1986; 31:2150.  

17. Bhattacharya A, Naik MR, Agrawal D, Sahu PK, Kumar S, Mishra SS. CNS depressant and muscle relaxant 

effect of ethanolic leaf extract of Moringa oleifera on albino rats. Int J PharmTech Res. 2014; 6:1441-9.  

18. Datta BK, Datta SK, Chowdhury MM, Khan TH, Kundu JK, Rashid MA, Nahar L, Sarker SD. Analgesic, 

antiinflammatory and CNS depressant activities of sesquiterpenes and a flavonoid glycoside from 

Polygonum viscosum. Die Pharmazie-An International Journal of Pharmaceutical Sciences. 2004; 

59(3):222-5.  

19. Karavokiros KA, Tsipis GB. Flumazenil: a benzodiazepine antagonist. DICP. 1990; 24(10):976-81. DOI: 

10.1177/106002809002401013   

20. Moy SS, Knapp DJ, Criswell HE, Breese GR. Flumazenil blockade of anxiety following ethanol withdrawal 

in rats. Psychopharmacology. 1997; 131(4):354-60. DOI: https://doi.org/10.1007/s002130050303   

21. Bakre AG, Aderibigbe AO, Ademowo OG. Studies on neuropharmacological profile of ethanol extract of 

Moringa oleifera leaves in mice. Journal of Ethnopharmacology. 2013; 149(3):783-9. 

https://doi.org/10.1016/j.jep.2013.08.006   

22. Higgitt A, Lader M, Fonagy P. The effects of the benzodiazepine antagonist Ro 15-1788 on 

psychophysiological performance and subjective measures in normal subjects. Psychopharmacology. 

1986; 89(4):395-403. DOI: https://doi.org/10.1007/BF02412110   

23. Brogden RN, Goa KL. Flumazenil. Drugs. 1991; 42(6):1061-89. DOI: 10.2165/00003495-199142060-00010   

24. Dhaliwal JS, Saadabadi A. Diazepam. InStatPearls [Internet] 2019 Oct 2. StatPearls Publishing.  

25. Bhat SK, Joy AE. Antianxiety effect of ethanolic extract of leaves of Moringa oleifera in Swiss albino mice. 

Archives of Medicine and Health Sciences. 2014; 2(1):5. DOI: 10.4103/2321-4848.133771  

https://doi.org/10.1097/00008877-199711000-00003
https://doi.org/10.1007/BF00401402
https://doi.org/10.1002/0471141755.ph1010s27
https://doi.org/10.1007/s002130050303
https://doi.org/10.1016/j.jep.2013.08.006
https://doi.org/10.1007/BF02412110


 
https://alqalam.utripoli.edu.ly/science/ eISSN 2707-7179 

 

 

Aburawi et al. Alq J Med App Sci. 2021;4(2):1-12    12 

26. Vongsak B, Sithisarn P, Mangmool S, Thongpraditchote S, Wongkrajang Y, Gritsanapan W. Maximizing 

total phenolics, total flavonoids contents and antioxidant activity of Moringa oleifera leaf extract by the 

appropriate extraction method. Industrial crops and products. 2013; 44:566-71. 

https://doi.org/10.1016/j.indcrop.2012.09.021   

27. Belzung C, Le Guisquet AM, Crestani F. Flumazenil induces benzodiazepine partial agonist-like effects in 

BALB/c but not C57BL/6 mice. Psychopharmacology. 2000; 148(1):24-32. DOI: 

https://doi.org/10.1007/s002130050021   

28. Tepper JM. GABAergic interneurons of the striatum. InHandbook of Behavioral Neuroscience 2010; 20: 

151-166. https://doi.org/10.1016/B978-0-12-374767-9.00008-1   

29. Tepper JM, Koós T, Ibanez-Sandoval O, Tecuapetla F, Faust TW, Assous M. Heterogeneity and diversity of 

striatal GABAergic interneurons: update 2018. Frontiers in neuroanatomy. 2018; 12:91. 

doi:10.3389/fnana.2018.00091  

30. Ray K, Hazra R, Debnath PK, Guha D. Role of 5-hydroxytryptamine in Moringa oleifera induced 

potentiation of pentobarbitone hypnosis in albino rats. Indian J Exp Biol. 2004; 42:632-635.  

https://doi.org/10.1016/j.indcrop.2012.09.021
https://doi.org/10.1007/s002130050021
https://doi.org/10.1016/B978-0-12-374767-9.00008-1

