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ABSTRACT 

 

Objective: This currentstudy was design to identify the effect of analgesic and antipyretic activity for 

ethanolic seed extract of Citrulluslanatus seeds.  

 

Methodology: The study was carried out using Sprague-Dawley rats (250-300g) and Albino mice (25-30g). 

Tramadol and Paracetamol are the standard drugs, was prepared by dissolving in distilled water to make 

the concentration of 20mg/kg and 150mg/kg for analgesic and antipyretic activity respectively.The effect of 

ethanolic extract of Citrulluslanatus seeds was investigated for analgesic activity through tail immersion 

method and for antipyretic activity through yeast induced pyrexia method 

 

.Results: The analgesic activity was evaluated using tail immersion method in mice.The ethanolic extract of 

Citrulluslanatus seeds was shown highly significant (p<0.001) analgesic activity at high dose which is almost 

comparable to standard drug and at low dose (200 mg/ kg) showed less significant (p<0.05) analgesic 

activity. In antipyretic activity, the ethanolic extract of Citrulluslanatus seeds was shown highly significant 

(p<0.001) at high dose and at low dose (200 mg/ kg) respectively.The ethanolic extract of Citrulluslanatus 

seeds in both low and high dose showed highly significant at 4th hour which is almost comparable to 

standard drug. 

 

Conclusion: The findings of the present study concluded that Citrulluslanatusseeds have potential to treat 

pain and fever and as a good source, novel natural analgesic and antipyretic agents. The ethanolic extract 

ofCitrulluslanatusseeds showed highly significant analgesic and antipyretic activity in mice and rats 

respectively. 

 

Keywords: Citrulluslanatus, Analgesic, Antipyretic, Ethanolic seed extract, Tailimmersion and Yeast induced 

pyrexia test.   
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INTRODUCTION 

Pyrexia, often known as fever, is defined as a rise in the body's core temperature above 

the normal range of 36.5°C to 37.5°C due to an increase in the body's temperature 

regulation set point. As a result of invading bacteria, the body temperature rises.When 

macrophages are exposed to bacteria or other foreign substances, they emit pyrogens, 

which operate on the brain's temperature regulating centre, causing the temperature to 

rise. The hypothalamus, a tiny gland in the brain, is responsible for transmitting signals 

to the body's heating and cooling processes. 

Antipyretics are substances or treatments that lower the body's temperature when it is 

too high. Body temperature regulation necessitates a careful balance between heat 

production and loss, as well as the hypothalamus, which controls body temperature set 

points. The most common antipyretic medicines include paracetamol, ibuprofen, 

acetaminophen, and acetylsalicylic acid. Antipyretic medicines reduce fever by reducing 

prostaglandin synthesis in the brain or by reducing the rise of interleukin-1 production 

after interferon generation. 

Pain is part of the body's defence system, causing a reflexive recoil from the painful 

stimuli as well as tendencies to protect the injured body part while it heals and avoid a 

potentially dangerous scenario in the future. In addition to real or potential tissue 

damage, pain is an unpleasant sensory and emotional experience.When a signal is 

conveyed by nerve fibres to the brain for interpretation, we experience pain. Pain can 

be short-term or long-term, and it can be localised or diffuse across the body. 

Nociceptive pain and neuropathic pain are two types of pain. 

Analgesics are pain relievers that work on the peripheral or central nerve systems to 

reduce pain selectively without affecting consciousness. Peripherally acting analgesics 

work by preventing impulses from being generated at the chemoreceptor location of 

pain. Synthetic analgesics and natural analgesics are the two forms of analgesics. 

Paracetamol, Ibuprofen, COX-2 inhibitors, NSAIDs, diclofenac, and many other synthetic 

medicines with analgesic effect are available on the market. Analgesic medications 

operate by inhibiting substances called prostaglandins, which stimulate peripheral pain 

receptors and cause them to convey pain signals to the brain (CNS). 

The water melon, Citralluslanatus, produces a fruit that is around 93 percent water. The 

word "melon" originates from the fact that the fruit is huge and round, with a delicious, 

pulpy interior. The watermelon's scientific name is drawn from both Greek and Latin 
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roots. Citrullus is derived from the Greek word "citrus," which refers to the fruit.The 

word lanatus comes from the Latin word lanatus, which means woolly, and refers to the 

plant's tiny hairs on the stems and leaves(Baker, et al.,2012). 

Citralluslanatus seeds are prized for their unique characteristics and medicinal 

properties. The pharmacodynamic response of CitrullusLanatus seeds is elicited by a 

complex interaction of chemical components. Total phenol concentration is highest in 

seeds, followed by flavanoids, and lowest in tannis(Gupta Alkaet al.,2018). 

In the present study, we have chosen a plant Citralluslanatusseeds, which is a very 

popular medicinal agent in ethnic medicine. However, there is no scientific data on the 

usage of Citralluslanatus seeds for analgesic and antipyretic properties in complete 

plants.Hence, this topic has been chosen to evaluate whether does 

Citralluslanatusseeds has the ability to empower analgesic and anti-pyreticactivity. 

METHODOLOGY 

COLLECTION OF PLANTMATERIAL 

The Citrulluslanatusis in flower from July to August. The species is monoecious and is 

pollinated by Insects. The plant is self-fertile. The 1 kg of Citrulluslanatusseed were 

collected from the fruit store available in Petaling Jaya, Selangor. The collected plants 

was carefully examined and authenticated by a Pharmacognosist from University Putra 

Malaysia, Serdang, Selangor Darul Ehsan, Malaysia. The Citrulluslanatusseeds were 

identified by Dr. Mohd. Firdaus Ismail in Biodiversity Unit in the Institute of Bioscience, 

University Putra Malaysia. The specimen representing this collection has been deposited 

in the Herbanium of Institute of Bioscience, University Putra Malaysia, for further 

reference 

 PREPARATION OFMATERIAL 

Citrulluslanatus seeds were collected and washed well with tap water before being 

rinsed with sterile water. The seeds were first dried in the shade for four weeks at room 

temperature before being pulverised. Using a dry grinder, the dried seed was reduced in 

size to a coarse product and passed through size no: 30 before being kept in a firmly 

sealed container.The cold maceration method was used to extract ethanol from fresh 

coarse powder. Using 500ml of ethanol, 250g of coarse powder was extracted using a 

cold maceration technique. The sample was soaked for seven days and violently shaken 

three times a day at the appropriate intervals.The extraction was filtered using 
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Whatman no. 1 filter paper and dried with a rotary evaporator (below 50%), then stored 

in a firmly sealed container in a dry place. 

PELIMINARY PHYTOCHEMICALSCREENING 

The preliminary phytochemical screening was conducted for the extract 

ofCitrulluslanatusseeds using suitable methodologies to identify the presence of plant 

secondary metabolites such as alkaloids, carbohydrates, and glycosides, protein and 

amino acids, oils and fats, saponins, terpenoids, flavonoids, sterols, phenolic 

compounds, tannins as well as gums and mucilages. 

COLLECTION OR SELECTION OFANIMALS 

Healthy Sprague-Dawley rats weighing about (250-300g) and Albino mice weighing about (25-30g) of 

either sex and age were procured from the animal house at the KPJ Healthcare University College 

(KPJUC), Nilai, and were kept under standard husbandry conditions. During the investigation, the 

animals were fed regular laboratory diet.The animal was maintained under temperature (220C  3), 

humidity (60  5%) and a 12 hour light and dark cycle.The experimental protocol has been approved 

by KPJUC institutional Animal Ethical & Committee (IAEC). KPJ Healthcare University College, Nilai, 

Negeri Sembilan, Malaysia. (Reference No. KPJUC/RMC/BPS/EC/2018/154) dated on 18th September 

2018. 

Study on Anti-pyretic activities 

Five groups of Sprague-Dawley rats (n=6) will be formed. Each rat's normal body temperature will be 

measured rectally using a thermometer at one-hour intervals and recorded. Brewer's yeast-induced 

pyrexia in Sprague-Dawley rats will be used to test the extract's antipyretic properties. A 

subcutaneous injection of 15 percent w/v yeast suspended in methyl cellulose solution was given to 

the animals.The vehicle, standard medicine, and test drug were given to different groups 18 hours 

after the yeast injection. The control group of animals will be given normal saline, whereas the 

standard group will be given 150 mg/kg of paracetamol.The ethanol extract of Citralluslanatus seeds 

will be given orally to two groups of mice at doses of 200 mg/kg and 400 mg/kg of body weight, 

respectively. The rectal temperature will be taken with a clinical thermometer at 0, 30 minutes, 1, 2, 

and 3 hours after the medicine has been administered and tabulate the reading in the table. (Shaik. 

Karimulla et.al, 2015) 
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Study on Analgesic activities 

Before the experiment, the mice were separated into four groups (n=6) and fasted for 12 hours. The 

tail immersion method was used to test the analgesic activity of several Citralluslanatus seed extracts. 

Each mouse was weighed accurately before any treatment, and the tail immersion reading was 

recorded for each mouse.The group Igiven orally normal saline 1 % serve as a control.Groups II were 

given standard drugs Tramadol respectively (20 mg/kg) was administered orally, half an hour before 

the screening. The ethanol extract of Citralluslanatus seeds was given orally 200mg/kg as low dose to 

group III and group IV received ethanol extract of Citralluslanatus seeds 400mg/kg as high dose, one 

hour before start the tail immersion method. Placing the mice tail up to 1-2 cm into the beaker of hot 

water which maintained at (550C 0.5). The time it took the mice to withdraw their tails from the hot 

water was recorded as the response time; the cut off time for tail immersion was set at 15 seconds, 

and the response was recorded at 0, 30, 60, 90, and 120 minutes after administration of the extract 

and standard drug. (S.K Sharma et al.,2004) 

 

Statistical analysis 

SPSS software was used to carry out statistical analysis of the data. All the values were expressed as 

mean ± standard error of mean. One-way ANOVA test was used to calculate the mean differences 

and followed by Dunnett’s test for multiple comparisons. Value of P less than 0.05 was considered 

significant while P value less than 0.01 was considered highly significant. 

RESULTS  

Preliminary phytochemical analysis 

Based on preliminary phytochemical screening conducted, both analgesic and anti-inflammatory 

activity with ethanolic extract of Citrulluslanatus seeds showed the presence of alkaloids, 

carbohydrates, and glycosides, phenolic compound, and tannins, flavonoids, volatile oil and 

terpenoids. 

 Result of Anti-pyretic activity 

Yeast induced pyrexia was used to test the antipyretic effect of Citrulluslanatus seeds extract. The 

antipyretic effect of an ethanolic extract of Citrulluslanatus seeds on Sprague Dawley rats weighing 

200 - 250 g/kg by weight.A subcutaneous injection of Brewer's Yeast in distilled water raised the 

fever.The ethanolic seed extracts at 200 mg/kg and 400 mg/kg were given orally for 18 hours following 

the Brewer's yeast injection. The Paracetamol 150 mg/kg tablets were used as standard drug. The 

mean increase in fever was measured using digital thermometer at 0 hours, 30 minute, 1 hour, 2 

hours, 3 hours, 4 hours, and 5th hour after the administration of seed extract and standard drug in each 
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rat. The 0th-hour reading considered as the initial fever of the animal. In the present study, the 

ethanolic extracts exhibited a reduction in temperature induced by yeast. 

Table 4.3: The antipyretic activity of Citrulluslanatusethanolic seed extracts in experimental Sprague 

Dawley rats (n=6). 
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Group 

Initial rectal 

temperature 

before yeast 

injection 

(0 C) 

Rectal 

temperature 

after 18 hours 

of yeast 

injection 

(0 C) (0 hour) 

Rectal temperature after administration of extract (0C) 

 

 

1/2 

 

 

hour 

 

 

1 hour 

 

 

2 hour 

 

 

3 hour 

 

 

4 hour 

 

 

5 hour 

Normal 

Control 

33.85 ± 0.44 36.10 ± 0.15 36.95 ± 0.16 37.35 ± 0.14 38.10 ± 0.18 38.55 ± 0.13 38.88 ± 0.09 39.38 ± 0.13 

Standard 

Control 

Paracetamol 

(150mg/kg) 

 

34.05 ± 0.68 

 

37.45 ± 0.18 

 

37.73 

 

± 

 

0.20 

 

36.83 

 

± 

 

0.25 

 

36.35 ± 0.21 

** 

 

36.10 ± 0.18 

*** 

 

35.45 ± 0.16 

*** 

 

34.83 ± 0.11 

*** 

Citrulluslanat

us 

(200 mg/kg) 

 

33.18 ± 0.34 
37.43 ± 0.09 

* 

 

36.93 

 

± 

 

0.19 

 

36.45 

 

± 

 

0.21 

 

36.18 ± 0.21 
36.90 ± 0.13 

** 

36.43 ± 0.19 

*** 

35.68 ± 0.20 

*** 

Citrulluslanat

us 

(400 mg/kg) 

 

33.53 ± 0.08 

 

36.55 ± 0.16 
37.60 ± 

* 

0.11 
 

37.23 

 

± 

 

0.18 

 

37.00 ± 0.13 
36.80 ± 0.20 

*** 

36.33 ± 0.19 

*** 

34.93 ± 0.85 

*** 

 

 

Values are expressed as Mean ± SEM. n = 4 in each group, * indicated p < 0.05, ** indicate p < 0.01 and *** indicate p < 0.001 compared to normal 

control.
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Table 4.3 shows the activity of ethanol extract of Citrulluslanatusseeds on yeast induced pyrexia. 

The rectal temperature of the rats were noted at 30 minute, 1, 2, 3, 4, and 5th hour after the 

administration of drug treatment. The experimental rats showed an increased in the rectal 

temperature after 18 hours of Brewer’s yeast injection. The body temperature of the rats was 

reducing by treating with the extracts at dose of 200 mg/kg and 400 mg/kg and Paracetamol at 

dose of 150 mg/kg body weight. 

The antipyretic activity of the extract at dose of 200 mg/kg started to show the effect from 2nd 

hour onwards and continued to reduce until 5th hour. Moreover, the treatment with the extracts 

of dose 400mg/kg body weight exhibited its effect at 1st hour and continued to decrease until 

5th hour after the administration of the extract. The treatment with standard drug (Paracetamol 

150mg/kg) showed reduction in the rectal temperature from 30 minute. The higher dose (400 

mg/kg of Citrulluslanatus seed) has better activity at the5th hour which is almost comparable to 

the standard drug. 

Thus, anti-pyretic activity of Citrulluslanatus seeds at the dose of 200 mg/kg was less significant (p 

< 0.05) at the 2nd hour. The activity increased at the 3rd hour, 4th and 5th hour and was highly 

significant (p < 0.001) at the dose 400 mg/kg. The anti - pyretic was comparable to the 

Paracetamol (standard drug) at a dose of 150 mg/kg. The outcomes for both extracts treated 

groups and standards were compared with normal control group. 
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Figure 4.1: The antipyretic activity of Citrulluslanatusethanolic seed extracts in experimental Sprague Dawley rats (n=6). 
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Figure 4.2: The antipyretic activity of Citrulluslanatusethanolic seed extracts in experimental Sprague Dawley rats (n=6). 
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ANALGESICACTIVITY 

The analgesic activity of Citrulluslanatusethanolic seeds extract on Swiss Albino mice were studied 

at the concentration of 25 mg/kg body weight. The treatment with the standard drug used was 

Tramadol 20 mg/kg were administered by intra peritoneal injection for 30 minute before starting 

of the tail immersion method. Followed by the Citrulluslanatusethanolic seeds extract of low dose 

(200 mg/kg) and high dose (400 mg/kg) were given orally 30 minute before starting of the tail 

immersion method. The low dose as well as high dose significantly showed analgesic activity, 

which increase the response time to the mice, whereas high dose shows good significant compare 

to low dose which is almost comparable to the standard drug. In the present study, both extracts 

exhibited the increases in the response time of themice. 

The response of tail flick or withdrawals of the mice’s were noted at 30, 60, 90, and 120 minutes 

after the administration of drug treatment. The response time of the mice were increased by 

treating with the extracts at dose of 200 mg/kg and 400 mg/kg and Tramadol at dose of 20 mg/kg 

body weight. The experiment as showed in Table 5.4 stated that the extract exhibited its action in 

doses of 200 mg/kg and 400 mg/kg from 60 minute of administration of Citrulluslanatus. The 

effect of ethanolic extract of Citrulluslanatuson the tail immersion method at different minute of 

study was compared to that of normal control for the evaluation of analgesicactivity. 



4030 

Nat. Volatiles & Essent. Oils, 2021; 8(4): 4017-4039 

 

 

Table 4.4: The analgesic activity of Citrulluslanatusethanolic seed extracts in experimental Swiss Albino mice (n=6). 

 

 

Treatment 

 

Initial time 

 

Reaction Time in Seconds ( MEAN ± SEM) 

30 MIN 60 MIN 90 MIN 120 MIN 

Normal 

Control 
2.88 ± 0.43 2.85 ± 0.43 2.87 ± 0.41 2.82 ± 0.41 2.82 ± 0.43 

 

Standard Drug 

Tramadol 20mg/kg 

 

2.59 ± 0.30 

 

6.50 ± 0.60*** 

 

5.68 ± 0.30*** 

 

5.33 ± 0.27*** 

 

6.25 ± 0.23*** 

Citrulluslanatus 

200mg/kg 

 

2.04 ± 0.26 

 

2.51 ± 0.34 

 

5.15 ± 0.27* 

 

2.86 ± 0.24 

 

2.19 ± 0.16 

Citrulluslanatus 

400 mg/kg 
3.35 ± 0.43 2.56 ± 0.43 5.42 ± 0.11*** 6.34 ± 0.12*** 7.30 ± 0.10*** 

 

 

Values are expressed as mean ± SEM (n = 6), less significant at * (p<0.05), significant at ** (p<0.001) and high significant at *** (p<0.0001) when 

compared to normal control and Citrulluslanatusethanolic seed extract. 
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The analgesic action of the extract at dose of 200 mg/kg shows the effect at 60 minute and this 

explained that the analgesic activity of the extract of the dose 200 mg/kg is less significant. Whereas 

the treatment with the extracts of dose 400mg/kg initially exhibited its effect at 60 minute and 

continued to increase until 120 minute after the administration of the extract. Meanwhile, the 

treatment with standard drug (Tramadol 20 mg/kg) showed increase in the tail flick or withdrawal 

time of the mice from 30 minute and continued to increase until the 120 minute. This reveals that the 

higher dose (400 mg/kg) of Citrulluslanatusseed has better activity from the 60 minute to 120 minute 

which is almost comparable to the standard drug Tramadol 20 mg/kg. 

Thus, it can be concluding that at the 60 minute, the analgesic action of the Citrullulanatusseeds (200 

mg/kg) was less significant (p < 0.05). Besides that, Citrulluslanatusseeds show highly significant (p < 

0.001) at the dose 400 mg/kg at the 60th, 90th, and 120th minute. The analgesic activity was 

comparable to the Tramadol (standard drug) at a dose of 20 mg/kg. The outcomes for both extracts 

treated groups and standards were compared with normal controlgroup. 

 

 



4032 

Nat. Volatiles & Essent. Oils, 2021; 8(4): 4017-4039 

 

 

 

 

 

Figure 4.3: The analgesic activity of Citrulluslanatusethanolic seed extracts in experimental Swiss Albino mice (n=6). 
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Figure 4.4: The analgesic activity of Citrulluslanatusethanolic seed extracts in experimental Swiss Albino mice (n=6). 
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DISCUSSION 

Phytochemicals are plant components that play an important role in plant defence against animals, 

microbes, and have been used as medications for centuries. As a result, phytochemical screening is 

the initial step in anticipating the types of potentially active molecules that plants may produce(Chew 

et al., 2011). Preliminary phytochemicals analysis is a necessary step in determining the existence of 

significant phytoconstituents in medicinal plants that are responsible for the medical plant's specific 

activity (Manjulikaet al., 2014) including in the seeds of Citrulluslanatusand subsequently drive to 

future discovery and development of plant-based drugs. 

As being stated in the result, the preliminary phytochemical analysis conducted on ethanol extract of 

seeds of Citrulluslanatusrevealed the presence of phytoconstituents such as protein and amino acids, 

alkaloids, carbohydrates and glycosides, terpenoids, flavonoids as well as phenolic compound and 

tannins. Similarly, preliminary phytochemical analysis of Citrulluslanatus seeds that were extracted 

revealed the presence of flavonoids, saponins, tannins, alkaloids, glycosides, and proximate analysis 

indicated high concentrations of carbohydrate, protein, and fat, where all phytoconstituents except 

saponins, protein, and amino acids were found.in the ethanol extract of seeds of Citrulluslanatusin 

the present studyconducted.The result revealed that the ethanol extract of seeds of 

Citrulluslanatushas a positive analgesic and anti-pyretic activity effect due to the presence of a 

phenolic compound, tannins, alkaloids, glycosides and saponins 

 

Fever, also known as pyrexia, is a common medical symptom characterised by a rise in body 

temperature above the normal range of 36.50C to 37.50C due to a rise in the body temperature 

regulation set-point(Anochieet al., 2013). Antipyretics are drugs that lower the body's temperature 

when it becomes too high(Bhattacharya et al., 2010). 

Based on the results of ethanolic extracts of Citrulluslanatusseeds in yeast induced pyrexia in Wister 

albino rats are discussed below. The ethanolic extracts of Citrulluslanatusseeds at 400mg/kg showed 

a significant reduction in antipyretic activity compared to low dose, which is almost comparable to a 

standard drug. Paracetamol (150mg/kg) where it significantly lowered the temperature in yeast 

inducedpyrexia. 

The extract which showed the highest anti-pyretic activity presented highly significant statistic values 

(p<0.001) for yeast induced pyrexia after the treatment. The present study establishes the anti-

pyretic activity of extracts of Citrulluslanatusseeds. Negative group rats (treated with brewer’s yeast 

(15% w/v)) did not show any significant value for yeast induced pyrexia because it's used as a 

comparison group. The ethanol extract of Citrulluslanatusseeds at high dose (400 mg/ kg) and low 
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dose (200 mg/ kg) showed highly significant in rectal temperature. The ethanolic extract of 

Citrulluslanatusseeds in both low and high dose showed highly significant at the 4th hour which is 

almost comparable to a standarddrug. 

Pain isboth a sensory and emotional experience and vital function of the human body, involving 

nociceptors and the central nervous system (CNS) to transmit messages from noxious stimuli to the 

brain. There are two types of COX enzymes that are COX-1 and COX-2. These enzymes produce 

prostaglandins that promote pain.The analgesic drugs work by blocking chemicals (prostaglandins) 

that sensitize the peripheral pain receptors to send a pain signal to the central nervous system(CNS). 

(Dr Danielle Reddi., 2008) 

Thus, the extract which showed very good analgesic activity presented highly significant statistic 

values (p<0.001) for tail immersion test after the treatment. The present study establishes the 

analgesic activity of extracts of Citrulluslanatusseeds. The ethanol extract of Citrulluslanatusseeds at 

high dose (400 mg/ kg) showed high significant in the reaction of a tail flick, whereas the ethanol 

extract of Citrulluslanatusseeds at a low dose (200 mg/ kg) showed less significant analgesic activity. 

The analgesic and anti-pyretic effect of Citrulluslanatusseeds can be attributed to one or more groups 

of the phytoconstituents observed in the extracts. Phytochemical screening of ethanolic extract of 

Citrulluslanatusseeds revealed the presence of flavonoids, saponins, tannins, glycosides, and 

alkaloids. Analgesic and anti-pyretic effects have been observed in flavonoids. The analgesic and anti-

pyretic effect of the extracts in this study may, therefore, be due to the presence of flavonoids, 

tannins, alkaloid, saponins and phenolic compound. Flavonoids are widely shown to target 

prostaglandins which are involved in the pain perception through moderating opioidergic mechanism 

and pyrexia. These findings strongly recommend that ethanolic extract of Citrulluslanatusseeds have 

analgesic and anti-pyretic activity and their mechanisms of action may be mediated through 

inhibition of local peritoneal receptors which may be the involvement of cyclooxygenase 

inhibitionpotential. 

CONCLUSION 

The phytochemical screening of ethanolic extract of Citrulluslanatusseeds showed the presence of 

secondary metabolites such as tannins, phenol, volatile oil, alkaloids, carbohydrates, glycosides, oil 

and fats, terpenoids, and flavonoids. This study also highlights the significant anti-pyretic and 

analgesic activity of ethanolic extract of Citrulluslanatusseeds. The ethanolic extract of 

Citrulluslanatusseeds at a dose of 400mg/kg and low dose (200 mg/ kg) showed highly significant 

antipyretic activity. The ethanol extract of Citrulluslanatusseeds at high dose (400 mg/ kg) showed 

high significant in the reaction of a tail flick, whereas the ethanol extract of Citrulluslanatusseeds at a 
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low dose (200 mg/ kg) showed less significant analgesic activity. As a conclusion, this study produces 

information for the action of analgesic and anti-pyretic of Citrulluslanatusseeds which could give 

benefits to its ethanol medical utilization. However, further examination should be done to extract 

the active components that are important for these activities and to clarify the specific mechanisms 

of action. 
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