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ABSTRACT 

Anxiety is the one of the most frequently come up disease in these 

times. Anxiety disorder comprises of emotional and behavioral 

complications. Anxiety is a situation of extreme fear along with 

sympathetic over action, motor stiffness and attentiveness syndrome. It 

alters the brainpower, recalling power, psychomotor purpose etc. An 

anti-anxiety drug expresses its action on central nervous system to 

lessen the symptoms of anxiety like apprehension, soothes the mood 

and progresses the sleep. Ayurveda is one of the traditional medicinal 

systems of India. It is known as the “Mother of all healing”. World 

Health Organization estimated that 80% of the world‟s inhibitants still 

rely mainly on traditional medicines for their health care. The titled 

study is to evaluate the anti-anxiety activity of Ethanolic extract of 

Phyllanthus acidus (PAEE) leaves in experimental animal models. The 

anti-anxiety activity of the PAEE at doses 100 mg and 200mg/kg body 

weight was evaluated using the elevated plus maze, light/dark transition test, open field test 

and foot shock induced aggression. Diazepam (2 mg/kg) was used as the standard drug for 

comparison. The PAEE at doses 100 mg and 200mg/kg body weight showed significant 

increase in the following parameters: number of open arm entries and time spent in open 

arms in elevated plus maze; number of entries into the light chamber and time spent in the 

light chamber in Light/dark transition test; number of squares crossed, number of rearing and 

time spent in the central square in open field test; number of head dipping in Hole Board test. 

Significant anti-anxiety activity was shown by the PAEE in all fourmodels. 
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INTRODUCTION 

World Health Organization estimated that 80% of the world‟s inhibitants still rely mainly on 

traditional medicines for their health care.
[1] 

 

Ancient system of medicines like the Ayurveda, Unani, Homeopathy, Siddha, and Chinese 

system of medicines are the strong proof for the use of herbal medicines for maintaining a 

healthy lifestyle and for the treatment of various diseases.
[2] 

 

For majority of people anxiety is a normal and adjustive event. Some level of anxiety is a part 

of daily experience. High level of anxiety emotions is been experienced by some people 

which lead them to great distress and affect their daily normal lives things like school, job 

etc. and leads into impaired functioning then these anxiety emotions are called anxiety 

disorder. So, it can be said that anxiety is a very predominant mental and physiological state 

described by cognitive, somatic, emotional, and behavioral components.
[4] 

The improvement 

of anxiety disorders shows up to result from a complex interplay of genetic, biological, 

developmental and different components for example, socio-economic and work environment 

stress. A variety of theories have been proposed to clarify how these components add to the 

advancement of the disorder.
[5] 

 

Peopleextremelyinfluencedbyanxietydisordersareadditionallyboundtohaveeither another sort 

of anxiety issue, like dysthymia, liquor or substance misuse, or an identity issue.
[6]

 Effective 

treatment such as anxiolytic drug therapy or cognitive-behavioral therapy exist, but many 

patients experience adverse effects or do not benefit from full symptom control. 

 

Anxiety disorders including generalized anxiety disorder (GAD), Specific and social Phobias, 

Post traumatic stress disorder (PSTD), Obsessive compulsive and panic  disorder are 

typically treated with medications that target Gamma amino butyric acid (GABA) or 

Serotonergic system and modulate the overall effect.
[7]

 Benzodiazepines and selective 

Serotonin reuptake inhibitors and β- blockers are most widely prescribed treatment for these 

disorders. Some forms of anxiety are relatively resistant to treatment with this agents.
[8]

 there 

are many side effects such as sedation, memory impairment, potential for substance abuse 

and withdrawal syndrome, sexual dysfunction and weight gain. Non compliance with these 

pharmacological agents remains a problem leading to increased risk of relapse. Patients with 
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anxiety disorder also show sign of abnormal contextualconditioning.
[9] 

 

Phyllanthus acidus Skeels is a tree commonly known as star gooseberry and it belongs to the 

family Euphorbiaceae. Traditionally Pacidus fruits and leaves are used to treat ulcer, cough, 

scurvy, asthma and also used as an astringent and laxative. Apart from this plant also possess 

some other pharmacological actions such as anti-diabetic, antiinflammatory, 

Hepatoprotective, cytotoxic, hypotensive and anti-hyperlipidemic actions. Hence the present 

study is designed to evaluate the anti- anxiety activity of ethanolic extract of Phyllanthus 

acidus against experimentally induced anxiety in mice using diazepam as standarddrug. 

 

METHODOLOGY 

Drugs and Chemicals 

Table 4: List of drugs and chemicals used for the study. 

Sl. No. CHEMICAL NAME 

1. Phyllanthus acidus leaves from Western Ghats 

2. Diazepam (Ranbaxy laboratories ltd, India) 

3. Gum Acacia (Yarrow Chem Products Mumbai, India) 

4. Distilled water 

 

Plant material and preparation of extracts 

Leaves of P. acidus was collected from forest area of Western Ghats, Dakshina Kannada 

(Dist.), Karnataka. Leaves was cleansed thoroughly, shade dried, pulverized mechanically 

and sieved (sieve no. 10/44). The extract was defatted using petroleum ether in Soxhlet 

apparatus. Further, hot extraction was carried out with defatted material (100 g) with ethanol 

(0.5L, 50°C, ≈15–17 cycles) to get ethanol extract. The extracts were dried in vacuum. 

Ethanolic extract of P. acidus leaves (PAEE) was stored in desiccators to avoid oxidation 

until further studies. 

 

Phytochemical analysis 

The dried extracts were first reconstituted in the respective solvents used for their extraction 

and then tested by standard phytochemical methods. Controls were maintained for each test 

batch. 

 

The plant extract was subjected to preliminary phytochemical screening for the presence of 

several secondary metabolites such as alkaloids, flavonoids, glycosides, tannins, saponins, 

sterols etc. and it was found that the extracts possessed different metabolites. 
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Assessment of total phenolic content in the extracts 

The total phenolic content was determined by Folin–Ciocalteu method. PAEE was dissolved 

in methanol (1mg/ml) and then the extract solution (0.2ml) was mixed with 2ml of the Folin–

Ciocalteau reagent (1:10 dilution) and 2ml of sodium carbonate(7.5%) (added 2 min after the 

Folin–Ciocalteau reagent). After initial mixing the reaction mixture was incubated at room 

temperature for 90 mins. The optical density samples were measured at 765nm and total 

phenolic contents were expressed as mg gallic acid equivalent. 

 

Estimation of total flavonoids in the extracts 

Flavonoid content was measured using a modified colorimetric method. Solutions of PAEE 

(1mg/ml) were added to test tubes and the volume was made up to 5ml. Sodium nitrite 

solution (5%, 0.3 ml) was added followed by Aluminium chloride (0.3ml of 10%). After 6 

min, 0.5ml of 1M sodium hydroxide was added. The mixture was diluted with 2.4ml of 

distilled water. The absorbance of the mixture was measured at 510 nm. The data was 

compared to a standard curve prepared using quercetin. The flavonoid contents were 

expressed as mg quercetinequivalent. 

 

Selection of Animals 

Albino mice strain of either sex, 4-6 weeks, weighing 20-30g will be obtained. The animals 

will be grouped and housed in cages and maintained under standard laboratory conditions 

(temperature 25±2°) with dark and light cycle (12h/12h). The experiment will be carried out 

according to the guidelines of the Committee for the Purpose of Control and Supervision of 

Experiments on Animals (CPCSEA), New Delhi, India and will be approved by the 

Institutional Animal Ethics Committee (IAEC). 

 

Acute toxicity 

Healthy Wister albino female rat weighing 180–220 gm were selected for the study. Studies 

carried out on three female rats under fasting condition, signs of toxicity were observed for 

every one hour for first 24 hours and every day for about 14 days fromthe beginning of the 

study. In the acute toxicity study, the rats were treated with different concentration of PAEE 

from the range of 5mg/kg b.wt to 2000mg/kg b.wt which did not produce signs of toxicity, 

behavioral changes, and mortality in the test groups as compared to the controls when 

observed during 14 days of the acute toxicity experimental period. These results showed that 

a single oral dose of the extract showed no mortality of these rats even under higher dosage 

levels indicating the high margin of safety of this extract. In acute toxicity test the PAEE was 
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found to be nontoxic at the dose level of 2000mg/kg body weight known as maximum 

tolerated dose (MTD) as per OECD guidelines 423. Hence from the PAEE 1/20th and 1/10th 

of MTD was selected and the doses were fixed as 100mg/Kg and 200mg/Kg respectively. 

 

Sub-acute toxicity 

The dose selected for the sub-acute toxicity study was 100mg, 200mg/kg b.wt. All the 

animals were free of intoxicating signs throughout the dosing period of 28 days. No physical 

changes were observed throughout the dosing period. No mortality was observed during the 

whole experiment. No abnormal deviations were observed. No significant changes were 

observed in the values of different parameters studied when compared with controls and 

values obtained were within normal biological and laboratory limits. There was no significant 

changes observed in hemoglobin (Hb), red blood cell (RBC), white blood cell (WBC), 

packed cell volume (PCV), Erythrocyte sedimentation rate (ESR), Packed cell volume 

(PCV), Mean corpuscular volume (MCV), Mean corpuscular haemoglobin concentration 

(MCHC)in all the treated groups as compared to respective control groups. The biochemical 

test shows the values of blood sugar, BUN, creatinine, Serum glutamate oxaloacetate 

transaminase (SGOT), Serum glutamate pyruvate transaminase (SGPT), Alkaline 

phosphatase (ALP), total protein and albumin are within the normal range. The result of the 

lipid profile reveals that the values of Total cholesterol, Triglycerides, High density 

lipoprotein (HDL), Low density lipoprotein (LDL) and Very low density lipoprotein (VLDL) 

were in normal range. Weights of organs recorded did not show any significant differences in 

the treatment and the control group indicating that PAEE at dosage 100mg, 200mg/kg b.wt 

was not toxic to kidney, liver and spleen. There is no cellular degeneration in kidney, liver 

and spleen both that with the 100mg and 200mg/kg b.wt. of PAEE. 

 

Selection of dose 

To evaluate the antianxiety activity of PAEE, two dose levels were selected. The doses which 

were administered to mice were calculated based on human dose. The human dose was 

converted to mice dose by using human equivalent dose method (HED). The doses of low 

and high dose of PAEE were selected as 100mg/kg and 200mg/kg. The antianxiety activity 

was evaluated using four models; Elevated plus maze, Light/dark transition test, Open field 

test and Hole Boardtest. 
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Evaluation of Antianxiety activity 

Elevated Plus Maze Model
[53,54]

 

It is a novel test used for evaluating the anxiolytic action of a drug in animals. The wooden 

plus maze consists of two open arms (length 16 cm × breadth 5 cm) and two closed arms of 

the same size (height 12 cm). The arms of the same type are placed opposite to each other, 

with a central square of 5 cm. The maze is in a height of 25 cm above the floor. The 

individual mice were placed at the center of the elevated maze with their head facing towards 

the open arm. Number of entries and time spent in the open and closed arms were recorded 

for 5 mins for each mouse. The preference of the mouse for first entry into closed arm 

indicates the relative safety of closed arms as compared with the relative fearfulness of open 

arms. Mouse being animals feels safe in dark. Hence normal animals prefer dark arm first. 

Anxiolytics would be expected to increase the proportion of entries and time spent in open 

arms. 

 

The different groups were assigned as described below. 

 

Table 5: Experimental design of Elevated plus maze model. 

Group Treatment 

Group I Normal control (gum acacia, 2% w/v, 10ml/kg) p. o 

Group II Standard drug (Diazepam, 2mg/kg) i. p 

Group III PAEE (low dose) p. o 

Group IV PAEE (high dose) p. o 

 

Albino mice of either sex, weighing about 20-30g were divided into four groups of 6 animals 

each. Group I was served as control. Group II was treated with diazepam (2mg/kg i.p). Group 

III and IV were treated with two different doses of PAEE (100 mg and 200mg/kg p.o) for 

seven consecutive days. On the eighth day one hour after administration of the standard/test 

dose in respective groups, the mice were placed in a sound attenuated room, individually in 

the center of the maze facing one of the open arms. During a test session of five minutes, the 

following parameters: a) number of entries into the open arms, and time spent in the open 

arms were recorded. The parameterswereexpressedasapercentage (forexample, % 

openarmentries =100×no.of open arm entries/ Total no. of entries). 

 

Light-dark transition test
[55]

 

The apparatus consisted of two 20 cm×10 cm×14 cm plastic boxes: one was dark and the 

other was transparent. The mice were allowed to move from one box to the other through an 



www.wjpr.net      │     Vol 13, Issue 1, 2024.      │     ISO 9001:2015 Certified Journal        │ 

 

 

 

Ragesh et al.                                                                        World Journal of Pharmaceutical Research 
 

 

1354 

open door between the two boxes. A 100W bulb placed 30 cm above the floor of the 

transparent box was the only light source in the room. A mouse was put into the light box 

facing the hole. The transitions between the light and the dark box and time spent in the light 

box were recorded for 5 min immediately after the mouse stepped into the dark box. The 

apparatus was cleaned thoroughly between trials. All behavioral recordings were carried out 

with the observer unaware of the treatment the mice had received. 

 

The different groups were assigned as described below. 

 

Table 6: Experimental design of Light/dark transition test. 

Group Treatment 

Group I Normal control (gum acacia, 2% w/v, 10ml/kg) p. o 

Group II Standard drug (Diazepam, 2mg/kg) i. p 

Group III PAEE (low dose) p. o 

Group IV PAEE (high dose) p. o 

 

Albino mice of either sex weighing about 20-30g were divided into four groups of 6 animals 

each. Group I was served as control. Group II was treated with diazepam (2mg/kg i.p). Group 

III and IV were treated with two different doses of PAEE (100 mg and 200mg/kg p.o) for 

seven consecutivedays. 

 

On the eighth day one hour after administration of the standard/test dose in respective groups, 

mice were placed individually in the illuminated part of the cage and the parameters such as 

number of transitions between the dark and light area and during the 5 minutes time the time 

spent in illuminated part of the apparatus is been noted. 

 

Open field test
[56]

 

This method is used to evaluate exploratory activity and emotionality of animal. The 

apparatus consists of a wooden box (40x40x50 cm). The floor of the box was divided into 

sixteen squares and the center of the field was marked to differentiate from other squares. The 

apparatus was illuminated with a 60-W lamp suspended 100 cm above. 

 

The different groups were assigned as described below. 
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Table 7: Experimental design of Open field test. 

Group Treatment 

Group I Normal control (gum acacia, 2% w/v, 10ml/kg) p. o 

Group II Standard drug (Diazepam, 2mg/kg) i. p 

Group III PAEE (low dose) p. o 

Group IV PAEE (high dose) p. o 

 

Albino mice of either sex weighing about 20-30g were divided into four groups of 6 animals 

each. Group I was served as control. Group II was treated with diazepam (2mg/kg i.p). Group 

III and IV were treated with two different doses of PAEE (100 mg and 200mg/kg p.o) for 

seven consecutive days. On the eighth day one hour after administration of the standard/test 

dose in respective groups, the mice were placed in the center of the arena and the parameters 

such as total number of squares crossed, total number of rearings, and time spent in the 

central square were observed and recorded during a test session of 5 minutes. 

 

Hole Board test
[57]

 

The study was conducted using a wooden board measuring 20 cm by 40 cm with sixteen 

evenly spaced holes. 

The different groups were assigned as described below. 

 

Table 08: Experimental design of Hole Board test. 

Group Treatment 

Group I Normal control (gum acacia, 2% w/v, 10ml/kg) p. o 

Group II Standard drug (Diazepam, 2mg/kg) i. p 

Group III PAEE (low dose) p. o 

Group IV PAEE (high dose) p. o 

 

Albino mice of either sex weighing about 20-30g were randomly grouped into four groups 

containing 6animals each. Group I served as the control group. Group II was treated with 

diazepam (2mg/kg i.p). Group III and IV were treated with two different doses of PAEE (100 

mg and 200mg/kg p.o). Thirty minutes after treatment, the mice were placed singly on the 

board and the number of times the mice dipped their head into the holes at the level of their 

eyes during a five minute trial period was counted using a tally counter. 

 

Statistical analysis 

All the data will be expressed in mean ±SEM. The significance of differences in mean 

between control and treated animals for different parameters determined by one way 

ANOVA followed by Dunnett‟s multiple comparison tests. Significance for difference 
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between groups will be evaluated for student‟s t-test to come to final conclusion. 

 

RESULTS 

Medicinal plants typically contain mixtures of different chemical compounds that may act 

individually, additively or in synergy to improve health. A single plant may, for example, 

contain substances that stimulate digestion, anti-inflammatory compounds that reduce 

swellings and pain, phenolic compounds that can act as an antioxidant and venotonics, anti-

bacterial and anti-fungal tannins that act as natural antibiotics, diuretic substances that 

enhance the elimination of waste products and toxins, alkaloids that enhance mood and give a 

sense of well-being. P. acidus is one such plant which is colloquially used to treat a number 

of ailments. Some of them are proved scientifically and some of them are still to be 

uncovered. This study is an attempt to scientifically prove some folkloric medicinal claims of 

this plant. The stem bark of the plant was used as the source material for conducting 

theexperiments. 

 

A sincere attempt was made to study the medicinal importance of Phyllanthus acidus leaves. 

The study showed promising results pertaining to the folkloric usage of the plant, providing 

scientific validations to the traditional claims. The results of the study is tabulated below 

which gives us an insight to the pharmacological uses of the plant.  

 

Extraction from source plant 

The yield of ethanol extract was found to be 7.16%. It is evident that the extraction of leaves 

material with ethanol yielded the highest quantity of extract. 

 

Table 9: Yield of P. acidus leaf extracts (% w/w). 

Extract Leaf material (g) Solvent Yield (%) 

Ethanol 100 500 7.16% 

 

Phytochemical analysis 

Qualitative and quantitative analyses 

The plant extract was tested for the probable presence of phytochemicals which actually 

impart the medicinal properties to the plant. The P. acidus ethanol extract (PAEE) was tested 

for the presence of alkaloids, flavonoids, triterpenoids, sterols, tannins and other secondary 

metabolites. The observations are tabulated below (Table 10). 
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Table 10: Qualitative phytochemical analysis of PAEE. 

Sl no. Qualitative test Ethanol extract(PAEE) 

1. Terpenoids + 

2. Tannins + 

3. Saponins + 

4. Glycosides + 

5. Sterols - 

6. Alkaloids + 

7. Flavonoids + 

8. Carbohydrates + 

9. Proteins - 

10. Fats and oils - 

11. Organic acids + 

12. Coumarins + 

13. Quinine + 

(Phytochemical test: - negative and + positive) 

 

The results of the tests support the presence of a number of significant secondary metabolites. 

The ethanol extract includes terpenoids, tannins, saponins, glycosides, alkaloids, flavonoids, 

organic acids, quinones and coumarins. The quantitative analyses of phenolic content in the 

samples were measured using a standard gallic acid curve and the flavonoids content was 

measured using quercitrin as the standard. Total phenolic content in extracts was expressed as 

equivalent to gallic acid (EGA). The total phenolic content in PAEE was found to be 152.12± 

0.079 µg mg
−1

 of dry extract. Analysis of flavonoid (expressed as equivalent to quercetin) 

has revealed 65.82± 0.166 µg mg
−1

 in PAEE of dryextract. 

 

Acute toxicity 

Healthy Wister albino female rat weighing 180–220 gm were selected for the study. Studies 

carried out on three female rat under fasting condition, signs of toxicity was observed for 

every one hour for first 24 hours and every day for about 14 days from the beginning of the 

study. In the acute toxicity study, the rats were treated with different concentration of PAEE 

from the range of 5mg/kg b.wt to 2000mg/kg b.wt which did not produce signs of toxicity, 

behavioral changes, and mortality in the test groups as compared to the controls when 

observed during 14 days of the acute toxicity experimental period. These results showed that 

a single oral dose of the extract showed no mortality of these rats even under higher dosage 

levels indicating the high margin of safety of this extract. In acute toxicity test the PAEE was 

found to be nontoxic at the dose level of 2000mg/kg body weight known as maximum 

tolerated dose (MTD) as per OECD guidelines 423. Hence from the PAEE 1/20th and 1/10th 

of MTD was selected and the doses were fixed as 100mg/Kg and 200mg/Kg respectively. 
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Table 11: Observation done in acute study. 

Group Day 

Body weight Normal 

Assessments of posture Normal 

Signs of Convulsion Limb paralysis Absence of sign (-) 

Body tone Normal 

Lacrimation Absence 

Salivation Absence 

Change in skin color No significant colour change 

Piloerection Normal 

Defecation Normal 

Sensitivity response Normal 

Locomotion Normal 

Muscle gripness Normal 

Rearing Mild 

Urination Normal 

 

Table 12: Behavioural and Physiological changes noted in Acute Oral Toxicity study 

(Acute Toxic Class Method, OECD Guidelines 423). 

Dose 

mg/kg 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

2000 + - - - - + - - - - - + - + - - - - - - 

 

[1. Alertness; 2.Aggressiveness; 3. Pile erection; 4. Grooming; 5. Gripping; 6.Touch 

Response; 7. Decreased Motor Activity; 8. Tremors; 9 Convulsions; 10. Muscle Spasm; 

11.Catatonia; 12.Musclerelaxant; 13.Hypnosis; 14.Analgesia; 15.Lacrimation; 

16.Exophthalmos; 17.Diarrhea; 18.Writhing;19 Respiration; 20. Mortality] 

 

Sub-acute toxicity 

The dose selected for the sub-acute toxicity study was 100mg, 200mg/kg b.wt. All the 

animals were free of intoxicating signs throughout the dosing period of 28 days. No physical 

changes were observed throughout the dosing period. No mortality was observed during the 

whole experiment. No abnormal deviations were observed. No significant changes were 

observed in the values of different parameters studied when compared with controls and 

values obtained were within normal biological and laboratory limits. There was no significant 

changes observed in hemoglobin (Hb), red blood cell (RBC), white blood cell (WBC), 

packed cell volume (PCV), Erythrocyte sedimentation rate (ESR), Packed cell volume 

(PCV), Mean corpuscular volume (MCV), Mean corpuscular haemoglobin concentration 

(MCHC) in all the treated groups as compared to respective control groups. The biochemical 

test shows the values of blood sugar, BUN, creatinine, Serum glutamate oxaloacetate 
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transaminase (SGOT), Serum glutamate pyruvate transaminase (SGPT), Alkaline 

phosphatase (ALP), total protein and albumin are within the normal range. The result of the 

lipid profile reveals that the values of Total cholesterol, Triglycerides, High density 

lipoprotein (HDL), Low density lipoprotein (LDL) and Very low density lipoprotein (VLDL) 

were in normal range. Weights of organs recorded did not show any significant differences in 

the treatment and the control group indicating that PAEE at dosage 100mg, 200mg/kg b.wt 

was not toxic to kidney, liver and spleen. There is no cellular degeneration in kidney, liver 

and spleen both that with the 100mg and 200mg/kg b.wt. of PAEE. 

 

Table 13: Effect of PAEE on Hematological parameters of rats in Sub acute toxicity. 

parameters PAEE 100mg/kg PAEE 200mg/kg 

Neutrophils 14% 10% 

Lymphocytes 85 % 89 % 

Eosinophils 01 % 01 % 

Monocytes 00 % 00 % 

RBC 7.40 millions/cumm 8.98 millions/cumm 

WBC 7,900 cells/cumm 8,200 cells/cumm 

HB 14.8 gms% 16.9gms% 

PCV 45.1 % 53.6 % 

MCV 60.9 Fl 59.7Fl 

MCH 20.0 pg 18.8pg 

MCHC 32.8 Grams/dl 31.5 Grams/dl 

PLATELET 7.11 Lakhs/cumm 7.20 Lakhs/cumm 

[RBC – Red blood corpuscles, WBC- White blood corpuscles, HB- Haemoglobin, PCV- 

Packed cell volume, MCV- mean corpuscular volume, MCHC- Mean corpuscular 

haemoglobin concentration]. 

 

Table 14: Effect of PAEE on Biochemical parameters of rats in Sub acute toxicity. 

parameters PAEE 100mg/kg PAEE 200mg/kg 

Blood sugar 94 mg/dl 90 mg/dl 

BUN 23.4 mg/dl 22.8 mg/dl 

Creatinine 0.9 mg/dl 0.6 mg/dl 

SGOT 85 U/L 72 U/L 

SGPT 58 U/L 49 U/L 

ALP 182 U/L 135 U/L 

Total Protein 6.1 grams/dl 6.4 grams/dl 

Albumin 3.0 grams/dl 3.1 grams/dl 

[BUN – Blood Urea Nitrogen, SGOT – Serum glutamate oxaloacetate transaminase SGPT- 

Serum glutamate pyruvate transaminase, ALP- Alkaline Phosphate] 
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Table 15: Effect of PAEE on Lipid profile of rats in Sub acute toxicity. 

parameters PAEE 100mg/kg PAEE 200mg/kg 

Total Cholesterol 112 mg/dl 103 mg/dl 

Triglycerides 65 mg/dl 69 mg/dl 

HDL 23 mg/dl 26 mg/dl 

LDL 67.0 mg/dl 62.2 mg/dl 

VLDL 13.8 mg/dl 13.0 mg/dl 

Ratio 1(T.CHO/HDL) 4.47 4.30 

Ratio 2(T.CHO/HDL) 2.91 2.77 

[HDL–High density lipoprotein, LDL–Low density lipoprotein, VLDL–Very low density 

lipoprotein] 

 

Kidney Section 

PAEE100mg/kg PAEE 200mg/kg 

 
 

Liver Section 

PAEE100mg/kg PAEE 200mg/kg 

 

 

Spleen Section 

PAEE100mg/kg PAEE 200mg/kg 

 

Figure 4: Histopathology of Wister rats when treated with PAEE. 
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Evaluation of anti-anxiety activity using in-vivo models Elevated Plus Maze model 

a) Number of open armentries 

The standard drug treated group (diazepam 2mg/kg) showed significant increase (p<0.05) in 

the number of open arm entries, when compared to the control group. The PAEE at a dose of 

100mg/kg and 200mg/kg, significantly increased (p<0.05) the exploration activity in the open  

arm in a similar way to that of the standard. The results are shown in Table. 

 

Table 16: Effect of PAEE on number of open arm entries in Elevated Plus maze. 

Sl. No Groups Number of open arm entries Mean ± SEM 

1. Control 11.83±1.01 
*
 

2. Standard 35.33± 1.49 
*
 

3. PAEE (100mg/kg) 14.60± 0.84 
*
 

4. PAEE (200mg/kg) 22.80±1.70 
**

 

Values are expressed as MEAN±SEM. n=6. *p <0.05, **p < 0.01, ***p<0.001 when 

compared to normal. (One way ANOVA followed by Dunnett‟s test). 

 

 

Figure 5: Effect of PAEE on number of open arm entries in Elevated plus maze. 

 

b) Time spent in openarms 

There was significant increase (p<0.05) in the percentage time spent in open arms by the 

standard drug treated group (diazepam 2mg/kg), when compared to the control group. The 

PAEE at a dose of 100mg/kg and 200mg/kg, significantly increased (p<0.05) the time spent 

in the open arms in a similar way to that of the standard. The results are shown in Table. 
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Table 17: Effect of PAEE on time spent in open arms in Elevated Plus maze. 

Sl. No Groups Time spent in open arm Mean ± SEM 

1. Control 98.16 ± 1.01
*
 

2. Standard 127.83 ±0.70 
*
 

3. PAEE (100mg/kg) 100 ± 1.71
*
 

4. PAEE (200mg/kg) 110.17 ± 0.94 
*
 

Values are expressed as MEAN±SEM. n=6. *p <0.05, **p < 0.01, ***p<0.001 when 

compared to normal. (One way ANOVA followed by Dunnett‟s test) 

 

 

Figure 6: Effect of PAEE on time spent in open arms in Elevated plus maze. 

 

Light/ Dark transition test 

a) Number of entries into the lightchamber 

The standard drug treated group (diazepam 2mg/kg) showed significant increase (p<0.05) in 

the number of entries into the light chamber, when compared to the control group. The PAEE 

at a dose of 100mg/kg and 200mg/kg, significantly increased (p<0.05) the entries into the 

light chamber in a similar way to that of the standard. The results are shown in Table. 

 

Table 18: Effect of PAEE on number of entries into the light chamber in Light/dark 

transition test. 

Sl. No Groups 
Number of entries into light chamber 

Mean ± SEM 

1. Control 18.66 ± 0.88 
*
 

2. Standard 34.83± 1.07 
*
 

3. PAEE (100mg/kg) 18 ± 1.54 
*
 

4. PAEE (200mg/kg) 27.83± 0.79 
**

 

Values are expressed as MEAN±SEM. n=6. *p <0.05, **p < 0.01, ***p<0.001 when 

compared to normal. (One way ANOVA followed by Dunnett‟s test) 
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Figure 7: Effect of PAEE on number of entries into the light chamber in Light/dark 

transition test. 

 

b) Time spent in the lightchamber 

There was significant increase (p<0.05) in the duration of time spent in the light chamber by 

the standard drug treated group (diazepam 2mg/kg), when compared to the control group. 

The PAEE at a dose of 100mg/kg and 200mg/kg, significantly increased (p<0.05) the time 

spent in the light chamber in a similar way to that of the standard. The results are shown in 

Table. 

 

Table 19: Effect of PAEE on time spent in the light chamber in Light/dark transition 

test. 

Sl. 

No. 
Groups 

Time  spent  inthelight 

chamber (in sec)Mean ±SEM 

1 Control 113.83 ± 0.94
*
 

2 Standard(2mg/kg) 171.17 ± 1.01
*
 

3 PAEE (100mg/kg) 130.17 ± 1,01
**

 

4 PAEE (200mg/kg) 144.50 ± 1.06
**

 

Values are expressed as MEAN±SEM. n=6. *p <0.05, **p < 0.01, ***p<0.001 when 

compared to normal. (One way ANOVA followed by Dunnett‟s test) 

45 
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Figure 8: Effect of PAEE on time spent in the light chamber in Light/dark transition 

test. 

 

Open field test 

a) Number ofrearings 

The standard drug treated group (diazepam 2mg/kg) showed significant increase (p<0.05) in 

the number of rearings, when compared to the control group. The PAEE at a dose of 

100mg/kg and 200mg/kg, significantly increased (p<0.05) the number of rearings in a similar 

way to that of the standard. The results are shown inTable. 

 

Table 20: Effect of PAEE on number of rearings in Open field test. 

Sl. No Groups No of rearings in sec (Mean ± SEM) 

1. Control 6 ± 0.63
*
 

2. Standard(2mg/kg) 30.33± 0.84
*
 

3. PAEE (100mg/kg) 14.50± 0.61
**

 

4. PAEE (200mg/kg) 23 ± 0.96
**

 

Values are expressed as MEAN±SEM. n=6. *p <0.05, **p < 0.01, ***p<0.001 when 

compared to normal. (One way ANOVA followed by Dunnett‟s test). 
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Figure 9: Effect of PAEE on number of rearings in Open field test. 

 

b) Number of squarescrossed 

The standard drug treated group (diazepam 2mg/kg) showed significant increase 

(p<0.05)inthenumber of squarescrossed, whencomparedtothecontrol group. The PAEE at a 

dose of 100mg/kg and 200mg/kg, significantly increased (p<0.05) the number of square 

crossings in a similar way to that of the standard. The results are shown in Table. 

 

Table 21: Effect of PAEE on number of squares crossed in Open field test. 

Sl. No. Groups 
Number of squares crossed  

Mean ± SEM 

1. Control 64.50 ± 0.76
*
 

2. Standard(2mg/kg) 116.33 ±0.88
*
 

3. PAEE (100mg/kg) 76 ± 0.81
**

 

4. PAEE (200mg/kg) 84.33 ± 1.05
**

 

Values are expressed as MEAN±SEM. n=6. *p <0.05, **p < 0.01, ***p<0.001 when 

compared to normal. (One way ANOVA followed by Dunnett‟s test) 
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Figure 10: Effect of PAEE on number of squares crossed in Open field test. 

 

c) Time spent in the centralsquare 

The standard drug treated group (diazepam 2mg/kg) showed significant increase (p<0.05) in 

the time spent in the central square, when compared to the control group. The PAEE at a dose 

of 100mg/kg and 200mg/kg, significantly increased (p<0.05) the duration of time spent in the 

central square in a similar way to that of the standard. The results are shown in Table. 

 

Table 22: Effect of PAEE on time spent in the central square in Open field test. 

Sl. No Groups 
Time spent in the central square  

(in sec) Mean ± SEM 

1. Control 6.83 ± 0.30
*
 

2. Standard(2mg/kg) 35 ± 0.96
*
 

3. PAEE (100mg/kg) 13.50 ±0.76
**

 

4. PAEE (200mg/kg) 22.33 ± 0.49
*
 

Values are expressed as MEAN±SEM. n=6. *p <0.05, **p < 0.01, ***p<0.001 when 

compared to normal. (One way ANOVA followed by Dunnett‟s test) 
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Figure11: Effect of PAEE on time spent in the central square in Open field test Hole 

Board test. 

 

Standard group which received diazepam 2mg/kg showed moderately significant decrease (p 

< 0.01) in number of head dipping in 5min of time when compared with Normal group. 

PAEE at a dose of 100mg/kg and 200mg/kg showed significantly decrease (p < 0.05) in head 

dipping in 5min when compared with Normal group. The results are shown in Table. 

 

Table 23: Effect of PAEE on number of head dipping in hole board test. 

Sl. No Groups 
No. of head dipping during 5 min 

Mean ± SEM 

1. Control 40.30 ±3.22 

2. Standard(2mg/kg) 20 ± 4.12** 

3. PAEE (100mg/kg) 32.50 ±0.76
*
 

4. PAEE (200mg/kg) 25.33 ± 5.11* 

Values are expressed as MEAN±SEM. n=6. *p <0.05, **p < 0.01, ***p<0.001 when 

compared to normal. (One way ANOVA followed by Dunnett‟s test). 
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Figure 12: Effect of PAEE on Number of head dipping in hole board test. 

 

DISCUSSION 

The various indigenous systems such as Siddha, Ayurveda, Unani and Allopathy use several 

plant species to treat different ailments. The practices continue today because of its 

biomedical benefits, cultural beliefs and their great contribution towards maintaining human 

health. The desire to capture the wisdom of traditional healing systems has led to resurgence 

of interest in herbal medicines. 

 

An enormous growth in popularity of traditional healing modalities is seen, including the use 

of herbal remedies. Consumers have reported positive attitudes towards these products, in 

large part because they believe them to be of „natural‟ rather than „synthetic‟ origin, they 

believe that such products are more likely to be safe than drugs, they are considered part of a 

healthy lifestyle, and they can help to avoid unnecessary contact with conventional medicine. 

Another reason for the popularity of herbal medicine is due to toxicity and side effects of 

allopathic medicines. This led to sudden increase in the number of herbal drug manufactures. 

 

The extraction process of the crude extract from the plant was done using a Soxhlet 

apparatus. This method of extraction is convenient and widely used for extraction from plant 

samples because of its continuity in processing, consumption of time and limited solvent 

consumption. 

 

The qualitative analysis of the phytochemicals present in the crude extract (PAEE was 

performed which indicated that the plant is a store for a number of phytochemicals. As 
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mentioned earlier the phytochemicals present in these extracts were polar in nature, they 

included phytochemicals belonging to the groups like Terpenoids, Tannins, Saponins, 

Glycosides, Alkaloids, Flavonoids, Organic acids, Coumarins and Quinine. These secondary 

metabolites are studied and have proved themselves to impart health benefits. There are 

numerous reports stating the presence of such useful secondary metabolites in a number 

ofplants. 

 

The total phenolic content and the flavonoid content were measured in the extract. The total 

phenolic content in PAEE was found to be 152.12± 0.079 µg mg
−1

 

(equivalenttogallicacid)ofdryextract. Analysisofflavonoidhasrevealed65.82±0.166 µg mg
−1

 in 

PAEE (equivalent to quercetin) of dry extract. 

 

The present study was carried out to evaluate anti-anxiety activity of the PAEE using animal 

models based on exploratory behavior: Elevated plus maze (EPM), Light/ dark transition test, 

Open field test and Hole Board test. It was found that PAEE possesses significant anti- 

anxiety activity in a dose dependent manner. 

 

In the 17th era, information about anxiety was designated in the anatomy of melancholy by 

Robert Burton. Anxiety was renowned from further negative effect and branded the anxiety 

as a curative ailment by Latin and Greek philosophers and general practitioner. Meanwhile at 

the time of 20
th

 century anxiety has become a complaint in psychiatric arrangement. The 

medical onset amongst daily life adaptive common anxiety and painful neurotic anxiety need 

management is focused to medical finding.
[58] 

 

Anxious and worry are the common symptoms in today‟s life. Everyone undergo such 

anxiety conditions. However, some persons fail to control their worries and ultimately their 

routine life is affected due to excessive anxiety. Lifestyle modifications like yoga, meditation 

and dietary alterations can be helpful in the early part of anxiety disorder.
[59,60] 

 

Path breaking research in psychopharmacology has flooded the market place with drugs for 

specification. For instance, benzodiazepines (diazepam, nitrazipam, lorazepam and 

alprazolam) are the most frequently prescribed synthetic drugs for variety of condition 

particularly anxiety, tension, stress, epilepsy and insomnia. But these psychoneural drugs 

have very serious side effects like chronic use of benzodiazepinescausesdeterioration of 

cognitive function, physical dependence and tolerance. Besides addiction liabilities, 
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benzodiazepines adversely affect the respiratory, digestive and immune system of body and 

the chronic treatment with benzodiazepines often prove more harmful in the longer run.
[61] 

 

However, most of the anxiety patients are benefited by pharmacotherapy. Benzodiazepines 

even though established efficacy for many anxiety disorders, associated with many adverse 

effects.
[62,63] 

 

Oxidative stress mechanisms underlying anxiety disorder have been in existence since long 

time. It was claimed that nitric oxide and peroxynitrite might play a major role in setting up a 

vicious etiological cycle involving free radicals and inflammatory cytokines in post-traumatic 

stress disorder.
[64,65] 

 

Association of vitamin E depletion, increased oxidative stress markers and anxiety behaviors 

in phospholipid transfer protein knock-out mice has further suggested an oxidative role in the 

pathogenesisof anxiety.
[77]

 Even clinical studieshave reported elevated lipid peroxidation 

byproducts in obsessive - compulsive disorder, panic disorder and social phobia.
[66,67] 

 

In the present study, PAEE was orally administered at doses 100 mg/kg and 200mg/kg for 7 

days. On the 8
th 

day, 1hr after the administration it was observed from the study that it 

induced an anxiolytic-like effect in mice as it increased the number of open arm entries and 

the time spent on open arms respectively as compared to the control group of open arm 

entries and time spent in open arms, in the EPM test. The Light/Dark Transition test is used 

to evaluate the approach-avoidance conflict in animals, as they would spent more time in the 

dark chamber in contrast to the light chamber due to fear of exposure to the novel 

environment. In this test, the number of entries into the light chamber or transitions between 

light and dark chamber and the time spent in the light chamber are taken as anxiety indices. 

Mice was treated with PAEE extract for 7 days and on the 1 hour after the administration on 

the 8
th

 day, it showed significant increase in the number of entries into the light chamber and 

the time spent in the light chamber as compared to the controlgroup. 

 

The open field test is used to assess the anxiety-related behavior and emotional state in 

animals, featured by a normal aversion to an open, illuminated space. When placed in the 

open field, the animal faces emotional disturbance, fear and anxiety, and tends to spend more 

time in the peripheral areas. In the open field test, anxiolytic-like activity is observed by an 

increase in the number of squares crossed, number of rearing and time spent in the central 
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square. PAEE was treated for the 7 days and on the 8
th

 day of 1hr after the administration, it 

showed significant increase in the number of squares crossed, number of rearing and the time 

spent in the central square, as compared to the control group. The increase in the parameters 

may be linked with the anxiolytic-like effect of the PAEE. 

 

In Hole Board tests have been effectively employed to access the neurobehavioural profile of 

animals under the influence of anxiogenic/anxiolytic agents. The decreased number of head 

dips observed in Hole Board test is reliable indices of anxiolytic effects. 

 

In summary, the results of the present study demonstrated that the mice treated with the 

PAEE produced significant anxiolytic- like effects in all the animal models of anxiety, when 

compared to the control group. 

 

CONCLUSION 

The present study was undertaken to study the antianxiety activity of PAEE. 

 

For the evaluation of the antianxiety activity, Elevated Plus Maze, Light Dark Transition test, 

Open Field Model and Hole Board test was considered. Diazepam was taken as the reference 

standard and the PAEE was orally administered in two different doses of 100mg/kg (lower 

dose), and 200mg/kg (higher dose). The antianxiety activity of the PAEE was assessed in 

terms of various parameters utilized in the models considered for the present study. The 

parameters include no. of open arm entry, time spent in open arm, no. of entries to light side, 

time spent in light side, no. of squares crossed, time spent in central square and no. of rearing 

and no. of head dips in holeboard. 

 

The results obtained were compared with the normal group and standard group. The 

comparative analysis showed the significance of the PAEE in anti-anxiety ability. 

 

Based on the results confirmed from the present study, it was concluded that the PAEE 

showed remarkable anti-anxiety activity in the experimental subject. 
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