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ABSTRACT: 
Inflammation is a natural self defense mechanism 

that helps body to protect against infection, injury 

and other external stimuli. Prolonged inflammation 

may result in several chronic diseases such as 

Arthritis, cardio vascular disorder and other 

metabolic condition. Synthetic 

Anti inflammatory drugs are used widely for 

treatment. Often the prolonged use of the synthetic 

drugs may cause unwanted side effects. Caryota 

urens L., commonly known as the fishtail palm. 

Caryota urens is a cultivated wildly and commonly 

used medicinal plant for various conditions like 

gastritis, skin disorders, blisters and pain relief. 

Plant based phytoconstituents are known for their 

significant source of anti-inflammatory agents. The 

present study performed the antiinflammatory 

activity of extract of Caryota urens using 

experimental zebra fish. Qualitative phytochemical 

evaluation confirms the presence of flavonoids, 

tannins, saponins, phenolic compounds and 

alkaloids. The extract was evaluated to reduce the 

inflammation and its effects were compared with 

standard anti-inflammatory drug. 

The results determined that the extract reduces 

inflammation. The presence of flavonoids and 

phenolic compounds may be responsible for 

releasing inflammatory mediators which then cause 

reduction of oxidative stress resulting in anti-

inflammatory activity. These Properties of caryota 

urens has significant source of anti-inflammatory 

agents. Further studies are needed to evaluate the 

phytoconstituents and understand the mechanism 

responsible for its pharmacological activity. 
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I. INTRODUCTION: 
Inflammation is body’s immune system 

response to an injury or an infection which is 

characterized by symptoms like swelling, heat, pain 

and redness. Inflammation is one of the natural 

defense mechanism of body which helps to protect 

the tissues from damage caused by burns, injuries 

and infections. Inflammation is an important 

biological process that allows body to respond, 

recover from different tissue damage. The main 

function of inflammation is removing harmful 

stimuli, prevent further injury and helps in healing. 

Several changes takes place in the effected area 

when inflammation occurs. The blood vessels widen, 

increases blood flow & permeabilityA, allowing the 

immune cells to reach injury site easily. 

 [1,2] 

 

The White blood cells get migrated to damaged tissue 

and helps to eliminate harmful substances initiating 

the tissue repair. 

Various chemical mediators like prostaglandins, 

leukotrienes, and platelet activating factors are 

released during this process contributing to the 

development and regulation of inflammatory 

response. 

In the production of inflammatory mediators a 

number of enzymes, such as phospholipase, 

cyclooxygenases and lipoxygenases are involved. 

Signaling molecules known as cytokines plays a 

major role in controlling inflammation.[3,4] 

However, inflammation is vital for protecting the 

body and healing, prolonged inflammation can result 

in developing of several chronic disorders. Therefore 

the requirement of effective and more safer anti-

inflammatory agents are mainly from natural 

sources. Inflammation can be caused due to various 

types of agents like physical, chemical, allergies, 

toxins, stress and genetic predisposition. 

Inflammation can also be caused by physical trauma 

like cuts, burns or broken bones. Chronic 

inflammation can be caused from eating heavy diet 

like processed foods, sugars and unhealthy fats.[5,6] 

Anti-inflammation is preventive process of 

inflammation, which is body’s normal response to 

an infection or a damage. It involves the application 

of drugs and therapies that reduces the swelling, 

discomfort and redness. Caryota urens also known as 

fishtail palm is a medicinal plant with phytochemical 
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constituents like flavonoids, alkaloids, phenolic 

compounds, saponins, terpenoids which may 

contribute to anti-inflammatory activity. Caryota 

urens is a flowering plant in the palm family, native 

to Sri Lanka, India, and Malaysia. It is one of the 

sugar palms.[7,8] 

 

 
Fig:1- Caryota urens 

 

II. MATERIALS AND METHODS: 

1. Plant collection: 

      

 
Fig:2- Buds of Caryota urens 

 

Buds of caryota urens were collected. After 

collection, the buds were washed to remove the dust 

particles and allowed to dry in shade for 12-15 days 

for complete drying. Direct sunlight was avoided to 

prevent degradation of phytoconstituents. Then the 

completely dried buds were triturated into coarse 

powder using a mortar and pestle. 

 

 

 
Fig:3- Trituration of Caryota urens buds 

 

2. Preparation of plant extract:       

 

A. Ethanolic extract 

 

 
Fig:4- Soxhelet apparatus of Caryota urens 

 

About 15-20g of the powdered material 

was packed into a thimble and placed in a Soxhlet 

apparatus. Extraction was carried out using 150-

250ml of ethanol as the solvent for 24-48 hours 

approx. 10-12 cycles until the solvent in the siphon 

tube became colorless. The extract obtained was 

filtered and concentrated under reduced pressure 

using a rotary evaporator at 40–45 °C to remove the 
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solvent. The concentrated extract was further dried to 

obtain a semi-solid mass. The final extract was 

weighed, transferred into an airtight container, and 

stored at 4 °C until further use. 

 

B. Cold extract: 

 

  
Fig:5- Cold extract of Caryota urens 

 

1g of Caryota urens triturated buds were taken in a beaker at ratio 1:10, add 10ml distilled water and kept aside for 

24-48 hours, stir occasionally. Then filter the extract and store in clean & air tight container. 

 

C. Hot extract: 

 

      
Fig-6: Hot extract of Caryota urens 

 

1g of Caryota urens triturated buds were taken in a beaker at ratio 1:10, add 10ml distilled water and boiled for 30-

60 mins. Then allowed to cool and filter the extract and store in clean & airtight container. 

 

3. Qualitative Phytochemical Screening: 

 

TEST NAME 
CONSTITUENT

S 
PROCEDURE OBSERVATION INFERENCE 

Ferric Chloride Test 
Phenolic 

Compounds 

Add a few drops of 5% 

ferric chloride solution 

to 2 mL of the extract. 

Blue, green, or violet 

coloration develops. 

Presence 

phenolic 

compounds 

of 

Lead Acetate Test Flavonoids 

Add a few drops of 10% 

lead acetate solution to 

2 mL of the extract. 

Yellow precipitate is 

formed 

Presence 

flavonoids. 
of 

Shinoda Test Flavonoids 

Add magnesium 

turnings and a few drops 

of concentrated HCl to 

Pink, red, or orange 

coloration appears. 

Presence of 

flavonoids. 
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the extract. 

Foam Test Tannins 

Add a few drops of 

ferric chloride solution 

to the extract. 

Blue-black or 

greenish-black 

coloration appears. 

Presence 

tannins. 
of 

Salkowski Test Terpenoids 

Mix the extract 

with 

 chloroform and 

carefully add 

concentrated sulfuric 

acid along the side of the 

test tube. 

Reddish-brown ring 

appears at the 

interface. 

Presence 

terpenoids. 
of 

Ferric Chloride Test Tannins 

Add a few drops of 

ferric chloride solution 

to the extract. 

Blue-black or 

greenish-black 

coloration appears. 

Presence 

tannins. 
of 

Mayer's Test Alkaloids 

Add a few drops of

 Mayer's 

reagent to the extract. 

Cream or paleyellow 

precipitate forms. 
Presence of alkaloids. 

Keller–Killiani Test Glycosides 

Add glacial acetic acid

 containing 

ferric chloride 

followed  by 

concentrated sulfuric 

acid. 

Brown ring forms a the 

interface. 

Presence of 

glycosides. 

Table:1- Phytoconstituents of Caryota urens 

 

   
FLAVONOIDS                                    TANINS                           NO GLYCOSIDE 
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TERPENOIDS              PHENOLS    ALKALOIDS 

Fig-8: Identification tests of Chemical constituents 

 

1. Preparation:- 

long were used for the experiment. Fish were kept in 

sterilized aquaria with dechlorinated water and kept 

in normal laboratory conditions. Temperature was 

kept constant at 28 ± 2 °C, along with a lightdark 

cycle of 12 hours per day. The fish were provided 

with standard diet once a day, while the aquarium 

water was changed periodically to provide favorable 

conditions. Prior to the beginning of the experiment, 

all zebrafish were acclimated to the laboratory 

conditions for seven days. 

This acclimation period minimized the handling 

stress and made sure that zebrafish were in a 

physiological equilibrium before the experiment. 

 

EXPERIMENTAL PROTOCOL 

Grouping of Animals: 

Adult zebrafish were randomly divided into 4groups 

(n = 6 per group): Group I (Control): Normal water 

only 

Group II (Negative Control): 0.01% acetic acid only 

Group III (Ethanolic extract Dose): 

 

Extract (10mg) 

Group IV (Cold extract Dose): Extract (5 ml/L) 

Group V (Hot extract Dose): Extract (2 ml/L)    

 

 
Fig:9&10- Fishes separated in Small Aquariums 

 

Induction of Pain 

Nociceptive behavior in zebrafish was induced by 

using a dilute acetic acid solution. To begin with, a 

0.1% v/v acetic acid solution was made by mixing 

0.1 mL of glacial acetic acid with 

99.9 mL of distilled water. This solution was then 

diluted again to make a 0.01% acetic acid solution 

by adding 1 mL of the solution to 9 mL of distilled 

water. About 50–100 mL of the resulting solution 

was poured in a clean beaker for the experiment. 

Fish were allowed to enter the solution containing 

the acetic acid and were left in for 2–5 minutes. The 

exposure to the dilute acetic acid solution serves as a 

mild irritant causing the fish to experience 

nociception or pain. The induction of nociception 

was observed by observing the behavior of the fish 

after exposure to the acetic acid. The zebrafish that 

were exposed to acetic acid had shown some 

changes in behavior such as abnormal swimming, 

increase locomotor activity, tail flicking and 
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decrease in normal swimming. These changes in 

behavior have been known to be common in 

zebrafish showing pain perception.[9,10] 

 

Treatment Procedure 

After inducing nociception, the fish were moved to 

treatment solutions. Treatment time: 10–15 minutes 

 

Inducing Inflammation 

Healthy adult zebrafish were used as subjects in the 

study. Before carrying out the experiment, the fish 

were anesthetized by exposing them to a solution of 

ethanol and clove oil in a ratio of 1:1. The two 

liquids were well-mixed until the formation of 

cloudy color indicated that the anesthetic solution 

was ready for use. This was done by stirring the 

liquids gently. 

Anesthesia was followed by making a very small 

injury close to the gill area and to the tip of the tail 

using a sterilized instrument. It was done in such a 

way that there is minimum tissue damage. After 

the creation of injury on the subjects, the zebrafish 

were divided into different groups, which were 

subjected to cold aqueous extract, hot aqueous 

extract, and ethanolic extract of Caryota urens. After 

this, the fish were placed back in the appropriate 

holding tank and kept in normal laboratory 

conditions. Observations were made after 24 hours 

from the time of making injury to see how the 

wound heals. 

 

The anti-inflammatory effect of the extract was 

measured by observing swelling, redness, and other 

inflammatory symptoms in different groups. 

Lessening of these symptoms indicates anti 

inflammatory property of the plant extract.[11,12] 

 

  
Fig-11: Fishes with swelling before drug 

 

  
Fig-12 & 13 : Fishes with reduced swelling of tail and gills after drug 
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Observation 

 

Group Treatment  

Erratic 

swimming 

 

 

Tail Flicking 

 

 

Reduced 

Movement 

 

 

Inflammation 

Pain score 

Group-I  

 

Control group 

Normal Absent Normal Absent 0 

Group-II  

Negative group 

Severe Severe Severe Severe 4 

Group-III  

 

Ethanolic 

extract 

Mild Mild Mild Mild 1 

Group-IV  

 

 

Cold extract 

 

Moderate 

Moderate Mild Moderate 2 

Group-V Hot extract Mild Mild Mild Mild 1 

Table-2: Observation table for response of drug 

 

Parameters Observed 

Anti-inflammatory properties of the extracts of 

Caryota urens were assessed using the following 

indicators for zebrafish: 

Irrational swimming: The occurrence of abnormal 

swimming by the fish after treatment with the pain-

inducing substance. 

Tail flicking: Rapid repeated tail movements, which 

signify that the fish is experiencing pain. Loss of 

movement: Reduced swimming activities as 

compared to that by the normal fish. Inflammation: 

Indication of inflammation or swelling on the 

wounded part of the body. Pain score: Total pain 

score that depends on the reactions, which include 

low, mild, moderate, or severe categories. 

 

Group Treatment Mean Pain Score SD (±) 

Group I Control 0.00 0.00 

Group II Negative Control 4.00 0.00 

Group III Ethanolic Extract 1.00 0.63 

Group IV Cold Extract 2.00 0.63 

Group V Hot Extract 1.00 0.52 
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ANOVA 

       F=  within-group variation  

between-group variation 

 

ONE-WAY ANOVA  

Source SS df MS F 

 

Between groups 

 

55.20 

 

4 

 

13.80 

 

57.50 

 

Within groups 

 

6.00 

 

25 

 

0.24 

 

 

Total 

 

61.20 

 

29 

  

 

 
 

III. RESULTS 
The anti-inflammatory effect of Caryota 

urens extracts on zebrafish models has been 

evaluated by studying their behaviors and 

inflammatory responses in cases of nociception and 

inflammation induction. The zebrafish treated with 

acetic acid alone displayed severe behaviors 

associated with pain, such as erratic swimming, tail 

flicking, decreased locomotion activities, and 

inflammation. However, the Caryota urens extract 

treatment induced an observable reduction in those 

responses. In particular, the ethanolic extract 

showed the highest effect compared to other 

extracts; there were mild behavioral abnormalities 

and decreased inflammation. At the same time, the 

hot aqueous extract exhibited considerable activity, 

and the cold aqueous extract led to a moderate 

reduction in inflammation symptoms. The control 

group kept normal behaviors during the entire 

experiment. Based on the experimental results, 

Caryota urens can be considered as having anti-

inflammatory and analgesic activity due to the 

presence of bioactive substances, such as 

flavonoids, phenolic compounds, tannins, saponins, 

and alkaloids. 

 

IV. DISCUSSION 
Inflammation is the reaction of the body against 

injuries and any stimulus that can cause harm; 

however, too much inflammation may result in 

tissue damage and various illnesses. In the current 

study, the anti-inflammatory properties of Caryota 

urens were tested using the zebrafish, an already 

established model to test inflammatory and 

nociceptive reactions. 

Zebrafish exposed to acetic acid showed typical 

symptoms of pain in the form of uncoordinated 

movements, tail flicking, and immobility. These 

are commonly used signs to show the 

nociceptive reaction of the zebrafish. The treatment 

with extracts from Caryota urens reduced the 

intensity of those behaviors and therefore had a 

protective role in inflammation and pain. Ethanol 

extracts were more effective than aqueous extracts. 

It may be caused by better extraction of compounds 

in ethanol. Phytochemical analysis confirmed the 

presence of flavonoids, phenols, tannins, saponins, 

and alkaloids, which were found to be responsible 
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for anti-inflammatory actions. Flavonoids and 

phenols prevent the production of inflammatory 

mediators and oxidative stress. 

These results confirm the traditional usage of 

Caryota urens in conditions accompanied with pain 

and inflammation. More research in this area is 

necessary to isolate active components and find out 

their mechanism of action. 

V. CONCLUSION 
From the current study, it can be concluded 

that the extracts of Caryota urens have promising 

antiinflammatory activity in zebrafish. The extracts 

caused a decrease in the behavior associated with 

pain and inflammation compared to the negative 

control group. Of all the extracts tested, the 

ethanolic extract had the highest activity, then the 

hot aqueous extract, and lastly the cold aqueous 

extract. 

This activity might be due to the presence 

of phytoconstituents such as flavonoids, phenolics, 

tannins, saponins, and alkaloids. The results indicate 

that Caryota urens is a medicinal plant which can be 

used as a source of natural antiinflammatory agents. 
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