


Phytochemical Analysis of ethanol leaf extract of Nymphaea lotus and the possible mechanism of its Anti-inflammatory activity using Rats

ABSTRACT
Inflammation is a natural defense mechanism triggered by harmful stimuli, including tissue damage and pathogenic infections. Nymphaea lotus, a medicinal plant indigenous to tropical Africa and belonging to the Nymphaeaceae family, has been traditionally employed in African folk medicine to treat various ailments, including inflammatory disorders. This study aimed to investigate the anti-inflammatory effects of the ethanol leaf extract of Nymphaea lotus (ELENL), providing a scientific basis for its traditional use. Standard methods were used for the analysis of the phytochemical composition of the ELENL.The anti-inflammatory effect of ELENL was assessed using egg albumin-, Carrageenan-, and Formalin-induced inflammation models in an in vivo assay. Rats were divided into five groups (n=6 per group): Group 1 (control): received normal saline (10 ml/kg), Groups 2-4: received ELENL at doses of 200, 400, and 800 mg/kg, respectively. Group 5 (standard): received diclofenac (10 mg/kg) For mechanism of action studies, rats were assigned to three groups: Group 1 received either 0.01 μg/ml Prostaglandin E2 or 5% w/v Arachidonic acid; Groups 2 and 3 received ELENL at 400 and 800 mg/kg, respectively. The phytochemical analysis of the leaf extract of Nymphaea lotus revealed the presence of tannins, flavonoids, alkaloids, terpenoids, and glycosides. Dose-dependent inhibition of carrageenan- and formalin-induced paw edema was observed, indicating significant anti-inflammatory activity. Egg albumin-induced oedema was significantly inhibited (p < 0.05) by 65.9% at 800 mg/kg. The extract significantly reduced prostaglandin E2-induced paw edema (44.5% at 400 mg/kg and 72.5% at 800 mg/kg) and inhibited paw edema by 69.8%. The findings of this study show that the ethanol leaf extract of Nymphaea lotus has notable anti-inflammatory properties. Our results indicate that the extract exerts a dual action, effectively inhibiting both pathways of arachidonic acid metabolites. 	Comment by Infinix X6531B: Italize all scientific name	Comment by Infinix X6531B: Italize	Comment by Infinix X6531B: State the reason for the first grouping (i.e. For antiinflammatory studies, rats were....). Secondly, state the number of rats per group (n=?), for the mechanism of action studies.	Comment by Infinix X6531B: You don't use personalize words in research, it should be objective to give room for reproductively. Replace with "The results of this study indicate"
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1. INTRODUCTION
Herbal therapy is an emerging science that is well established in some countries and traditions, and is becoming a way of life for nearly 80% of the population in rural areas (Agbor & Naidoo 2016). Chronic anti-inflammatory diseases, such as rheumatoid arthritis, remain a major health issue for the global population. Currently, although synthetic drugs dominate the market, the potential toxicity associated with these medications cannot be overlooked. Long-term use of these medications may lead to serious adverse effects, with gastrointestinal bleeding and peptic ulcers being the most common ones. Therefore, there is a need to develop new anti-inflammatory agents that have minimal adverse effects. The search for safe and effective anti-inflammatory agents has become a key priority in scientific research, particularly within the realm of herbal medicine (Gessner et al., 2017).	Comment by Infinix X6531B: Paraphrase using professional terms, except you have verified proof of these drug's toxicity, having mentioned Diclofenac in your work makes it even more concerning. There are guidelines to follow before any drug is approved for consumption, for treatment purposes which must satisfy prescribed allowed side effects range.
Nymphaea lotus, known as the white Egyptian lotus, belongs to the family Nymphaeaceae, also known as the water-lily family. Specifically, it belongs to the genus Nymphaea, which is a group of hardy and tender aquatic plants. The flowers of this plant are typically white, with occasional hints of pink” (Afolayan et al., 2013). “Native to the Nile, it is cultivated in various regions of East Africa and Southeast Asia” (Abu-Zaida et al., 2008). -“Different tribes have their names for this plant; for example, the Igbo refer to it as ‘Ijikara,’ the Yoruba call it ‘Iyeye,’ and the Hausa know it as ‘Bado.’ “Water lilies primarily inhabit freshwater ecosystems, where they float on the surface of water bodies” (Seeman, 2002). “They are among the earliest aquatic macrophytes identified in Nigerian freshwater environment” (Akinjogunla et al., 2009). “In traditional medicine, Nymphaea lotus is utilized for its various therapeutic properties, including as an aphrodisiac, anodyne, astringent, cardiotonic, sedative, demulcent, analgesic, and anti-inflammatory agent” (Madhusudhanan et al., 2011). The current study investigated the anti-inflammatory effects of the ethanol leaf extract of Nymphaea lotus to evaluate the scientific basis for its folklore use
2. MATERIALS AND METHODS
2.1 Plant Materials
The leaves of Nymphaea lotus used in this experiment were collected from Iwo in Osun State, Nigeria. They were identified by a botanist (Mr. I.I Ogunlowo) in the herbarium of the Pharmacognosy Department, Faculty of Pharmacy, Obafemi Awolowo University, Ile Ife, Nigeria, where a voucher specimen was kept with the voucher number FPI 2539. The leaves were washed, air-dried, and then pulverized using a mortar and pestle.
2.2 Extraction Procedure
One hundred grams of the pulverized, air-dried leaves of Nymphaea lotus were poured into 500 mL of 70 % ethanol in a conical flask. The mixture was shaken vigorously and then allowed to stand for 72 hours. It was subsequently filtered using Whatman (No. 1) filter paper, and the filtrate was evaporated at 50°C using a rotary evaporator (Eduardo et al., 2000). The concentrated extract was stored at −4°C in the freezer until use.	Comment by Infinix X6531B: For clarity, how long did you store the extract under this condition before use?

2.3 Phytochemical Screening
A confirmatory qualitative phytochemical screening was conducted on the plant extracts to detect the presence of major classes of bioactive compounds, including tannins, saponins, flavonoids, alkaloids, phenols, glycosides, steroids, and terpenoids. This analysis was performed according to established standard protocols (Lawal et al., 2019; Solanki et al., 2019).	Comment by Infinix X6531B: Replace with "preliminary"	Comment by Infinix X6531B: Replace with "These analyses were"

2.3.1 Test For flavonoid 
300 mg of the plant extract was mixed with 10 mL of ethanol, filtered, and then 2 mL of the filtrate was combined with concentrated HCl and magnesium ribbon. The appearance of a pink or red color indicated the presence of flavonoids.

2.3.2 Test for Tannins
Approximately 250 mg of the plant extract was boiled in 10 mL of distilled water. To this mixture, 0.1% Ferric chloride was added. The resulting solution was then observed for a blue-black coloration, which would indicate the presence of tannins.	Comment by Infinix X6531B: Replace with "which indicates" and not would (future tense), the work has been done

2.3.3 Test for Saponins
A mixture of 0.5 mL of the extract and 5 mL of distilled water was prepared and vigorously agitated. The formation of a persistent foam confirmed the presence of saponins.

2.3.4 Test for glycoside
A separate test was conducted by adding 1 mL of distilled water and NaOH to 0.5 mL of the crude extract. The formation of a yellowish color confirmed the presence of glycosides.

2.3.5 Test for Alkaloids
A 150 mL aqueous solution of the plant extract was prepared, filtered, and then steam-heated with 2 mL of the filtrate and three drops of 1% hydrochloric acid (HCl). Next, 1 mL of the heated mixture was mixed with 6 mL of Mayer-Wagner reagent. The formation of a cream or brown-red colored precipitate confirmed the presence of alkaloids.

2.3.6 Test for Steroids
1 g of plant extract was dissolved in a few drops of acetic acid and a drop of conc. H2 SO4 was added. The appearance of green color indicated the presence of steroids according to Talukdar and Chaudhary method.	Comment by Infinix X6531B: Format the numbers in the formula as subscripts	Comment by Infinix X6531B: Use proper citation (Talukdar and Chaudhary, year of publication)

2.3.6 Test for terpenoids 
0.2 g of each sample was mixed with 2 mL chloroform, 3 mL conc. H2 SO4. Reddish-brown coloration indicated the presence of terpenoids as previously described (Alamzed, et al. 2013).	Comment by Infinix X6531B: How many sample did you work with? You only mentioned the use of ethanol extract. Deleted the word "each" if that's true and if not, return to you abstract and extract preparation and correct the omission.	Comment by Infinix X6531B: Delete the space between H2 and SO4	Comment by Infinix X6531B: Delete please, not needed to state.	Comment by Infinix X6531B: Accepted citation form is "Alamzed et al., 2013"	Comment by Infinix X6531B: Delete the comma 

2.3.7 Test for Phenols
A 1 mL aliquot of the extract was mixed with three drops of ferric chloride (FeCl3) and 1 mL of potassium ferricyanide (K2Fe(CN)6). The appearance of a greenish-blue coloration confirmed the presence of phenolic compounds.	Comment by Infinix X6531B: The figure "3" should be a subscript	Comment by Infinix X6531B: Replace with the IUPAC accepted name, Potassium hexacyanoferrate (IV).

3.0 SCREENING FOR ANTI-INFLAMMATORY ACTIVITIES.
3.1 Egg albumin-induced rat paw oedema test.
Five groups of rats (n=5) were administered, normal saline (10 mL/kg), ELENL (200, 400, 800 mg/kg, i.p.), and diclofenac (10 mg/kg), respectively. One hour post-treatment, oedema was induced by subplantar injection of 0.1 ml (0.01 g/mL in saline) of fresh undiluted egg albumin (Okoli and Akah, 2000). Linear paw circumferences of the rats were determined at 1hr intervals for 3 h after injection of the phlogistic agent using cotton thread (Bamgbose and Noamesi, 1981). The percent inhibition of inflammation was calculated using the formula (Akindele and Adeyemi, 2007): % inhibition = 100(1-Vt/Vc). Where Vc represents oedema volume in control and Vt the oedema volume in the test groups.	Comment by Infinix X6531B: space, "1 hr"	Comment by Infinix X6531B: Hasn't this procedure been reproduced, the citation is over 40 years. Look for a method in current published article in the last ten years. It's outdated, 1981.	Comment by Infinix X6531B: It should read "formula described by Akindele and Adeyemi, 2007."	Comment by Infinix X6531B: Move formula to a new paragraph and format t and c in Vt/Vc as subscripts. Use the equation button in the insert menu of your Ms word to write your equation, it will look more professional than this.	Comment by Infinix X6531B: This should be in a new paragraph after the formula

3.2 Carrageenan-induced paw oedema model
Paw oedema (Winter et al., 1962) was induced by injecting freshly prepared 0.1 mL of 1% w/v carrageenan suspended in 1% CMC into the sub-plantar tissues of the left hind paw of each mouse. Rats were randomly assigned into five groups, with each group consisting of six animals. Group 1(control) received normal saline (10 mL/kg), and groups 2, 3, and 4 received ELENL at doses of 200, 400, and 800 mg/kg i.p), respectively. While group 5 was given diclofenac at a dose of 10 mg/kg. One-hour post-treatment, oedema was induced by injection of carrageenan. The paw thickness was measured at zero hours before injecting the carrageenan and, after three hours, using The linear paw circumference was then measured using the cotton thread method of Bamgbose and Noamesi. The anti-inflammatory activity of the extract was calculated as the percentage inhibition of edema in animals treated with the extract compared to the control group, using the formular above.	Comment by Infinix X6531B: Preferably, use a current method	Comment by Infinix X6531B: What's the full meaning of CMC?	Comment by Infinix X6531B: If you have to write it this way, you must number the above equation and make reference to it here, if not, repeat the equation here again.

3.3 Formalin-induced paw edema model
The rats were grouped as stated in the models above, except that freshly prepared formalin (0.2 mL of a 2% v/v) was used as the oedematogenic agent (Chau, 1989). The paw thickness was measured before injecting the formalin and after injecting the formalin every day at 10:00 am for four consecutive days using cotton thread.	Comment by Infinix X6531B: The citations for methodology, the most crucial aspect of your results are not close, within ten years ago range. You need to do something about.	Comment by Infinix X6531B: Please, paraphrase for clarity and easy flow

3.4 Exploring the Mechanism of Anti-inflammatory Activity of ELENL 
The mechanism was explored by using the Winter et al. (1962) method. The animals (n=5) were to receive intraperitoneal injections of normal saline or obtained from the study are expressed as mean ± SEM (standard error of mean). P-values 800 mg/kg of ELENL. Thirty minutes after these injections, paw inflammation was induced in the right hind paw of the rats by a sub plantar injection of either arachidonic acid (0.5% w/v) or prostaglandin E2 (0.01 μg/mL). The paw volume of each mouse was measured immediately before and after the sub plantar administration of the inflammatory agents at 4 h post-injection.	Comment by Infinix X6531B: replace with "the method of Winter et al., (1962)"	Comment by Infinix X6531B: You ought to be specific which of arachidonic acid or prostaglandin E2 you used. Report exactly what you did and not the possibilities. And if you used both, paraphrase for clarity indicating both were administered separately.
4.0 Statistical Analysis
Statistical analysis was performed using one-way analysis of variance (ANOVA), followed by Dunnett’s multiple comparison test. Data less than 0.05 were considered significant.

5.0 RESULTS
5.1 Extraction Yield and Phytoconstituents screening
The yield of ethanol leaf extract of Nymphaea lotus (ELENL) was 18.5% w/w. The phytochemical screening demonstrated the presence of tannins, flavonoids, alkaloids, terpenoids, and glycosides. The presence of these compounds is linked to its potential therapeutic properties, including antimicrobial, antioxidant, and anti-inflammatory effects.  The findings were identical as reported earlier by Ahmed Salisu et al	Comment by Infinix X6531B: Change the bolded texts with plain texts	Comment by Infinix X6531B: 18.5 %	Comment by Infinix X6531B: Delete	Comment by Infinix X6531B: Cite properly, with the last name and year of publication

Table 1: Result for qualitative analysis of phytochemical constituents of Nymphaea lotus leaf extract
	Class of Phytoconstituents                                                         Observation

	Tannins                                                                                          +
Flavonoids                                                                                     +
Alkaloids                                                                                       +
Terpenoids                                                                                    +
Glycosides                                                                                     +
Saponins                                                                                        +
Steroids                                                                                         +
Phenols                                                                                          +



5.2 Anti-inflammatory Action of ELENL	Comment by Infinix X6531B: Anti-inflammatory Mechanism of Action of ELENL

5.2.1 Effect on carrageenan induced oedema
Table 2 shows the effect of ethanol extract of leaves and standard drug as compared to control at 3h in the carrageenan-induced paw edema model. ELENL administered at doses of 200, 400, and 800 mg/kg prevented carrageenan-induced paw oedema dose-dependently with a percentage inhibition of 28.9, 37.3, and 48.0, respectively. Diclofenac sodium, administered at a dose of 10 mg/kg, effectively prevented carrageenan-induced paw edema, achieving a percentage inhibition of 61.2%.	Comment by Infinix X6531B: Add space, 61.2 %

Table 2: Effect of ELENL on Carrageenan-induced paw oedema
	Treatment        Doses (mg/kg)  Change in paw thickness (mm) **     % Inhibition at 3 hrs	Comment by Infinix X6531B: Ensures this be on a single line
                     1hr                    2hr                   3hr

	     Control                       0            0.259±0.023     0.261±0.057     0.263±0.036          100
    ELENL                       200        0.231±0.075     0.231±0.041      0.187 ±0.017         28.9*
    ELENL                       400        0.231±0.048     0.195±0.083      0.165 ±0.075         37.3*
   ELENL                        800        0.217±0.012     0.216±0.042      0.137 ±0.045         48.0*
Diclofenac Sodium         10          0.197±0.017     0.163±0.056      0.102 ±0.021         61.2*


**Values are mean ± SEM (n=5).
*Values are statistically significant (P<0.05) compared with control using one-way ANOVA followed by Dunnett’s post-hoc test.

5.2.2 Effect on formalin-induced paw paws oedema
Table 3 shows the effect of ELENL and standard drug as compared to formalin control group in formalin-induced paw oedema model. The extract prevented formalin-induced paw edema with percentage inhibition of 45.6, 47.2 and 56.9 on 4 th day at doses of 200, 400, and 800 mg/kg, respectively, while diclofenac sodium (10 mg/kg) caused 61.7% inhibition of paw oedema.	Comment by Infinix X6531B: 61.7 %
Table 3: Effect of ELENL on Formalin-induced Paws Oedema
	Treatment      Doses (mg/kg)       Change in paw thickness (mm) **      % Inhibition at 4th day

	Control                     0                               0.248 ± 0.06                                           100
ELENL                    200                           0.135 ± 0.12                                          45.6*
ELENL                    400                           0.131 ± 0.09                                          47.2*
ELENL                    800                           0.107 ± 0.23                                          56.9*
diclofenac sodium   10                              0.095 ± 0.05                                          61.7*


**Values are mean ± SEM (n=5).
*Values are statistically significant (P<0.05) compared with control using one-way ANOVA followed by Dunnett’s post-hoc test.

5.2.3 Effect on egg albumin induced paws oedema
Results in Table 4 below show a reduction in paw circumference (p<0.05) from 0 h up to 3 h post-administration at 800 mg/kg, compared to animals administered normal saline.	Comment by Infinix X6531B: Add "significant reduction". There was reduction in paw circumference observed across all the extract concentrations but at 800 mg/kg, the reduction is significantly or notable
Table 4: Effect of ELENL on egg albumin-induced paw oedema
	Treatment      Doses (mg/kg)       Change in paw thickness (mm) **       % Inhibition at 3 hrs
                                                     1hr                      2hr                       3hr

	Control                      0             0.213 ± 0.021     0.217 ± 0.007       0.220 ± 0.093          100                          
ELENL                      200        0.209 ± 0.042      0.209 ± 0.035       0.201 ± 0.054           8.6                                          
ELENL                      400        0.211 ± 0.051      0.205 ± 0.032       0.192 ± 0.015          12.7
ELENL                      800        0.153 ± 0.047      0.098 ± 0.071       0.075 ± 0.081         65.9*                                       
Diclofenac Sodium    10          0.134 ± 0.081      0.083 ± 0.059       0.069 ± 0.043         68.6*                                      


**Values are mean ± SEM (n=5).
*Values are statistically significant (P<0.05) compared with control using one-way ANOVA followed by Dunnett’s post-hoc test.

5.2.4 Effect on PGE2 and Arachidonic Acid induced paws oedema
Table 5 shows a reduction in paw oedema induced by prostaglandin E2 with percentage inhibition of 44.5 and 72.5 at the doses of 400 and 800 mg/kg, respectively. In contrast, paw edema was reduced against arachidonic acid at the maximum dose (800 mg/kg) as shown in Table 6
Table 5: Effect of ELENL on ProstaglandinE2-induced paws oedema in rats
	Treatment      Doses (mg/kg)       Change in paw thickness (mm) **       % Inhibition at 3 hrs

	0.01 μg/ml ProstaglandinE2                           0.229 ± 0.061                                      0                                                                                          	Comment by Infinix X6531B: Insert space between PG and E2 and align the texts consistently on this table 
ELENL                     400                                0.127± 0.054                                     44.5*
ELENL                      800                               0.063 ± 0.036                                    72.5*                                            


**Values are mean ± SEM (n=5).
*Values are statistically significant (P<0.05) compared with control using one-way ANOVA followed by Dunnett’s post-hoc test.

Table 6: Effect of ELENL on Arachidonic-induced paws oedema in rats
	Treatment      Doses (mg/kg)       Change in paw thickness (mm) **       % Inhibition at 3 hrs

	5%w/v Arachidonic                                        0.232 ± 0.09                                  0                       
ELENL                      400                               0.205 ±0.012                                11.6                                        
ELENL                      800                               0.070 ± 0.036*                             69.8*                                           


**Values are mean ± SEM (n=5).
*Values are statistically significant (P<0.05) compared with control using one-way ANOVA followed by Dunnett’s post-hoc test.

6.0 DISCUSSION
The anti-inflammatory properties of medicinal plants are associated with various phytochemicals, including saponins, alkaloids, tannins, cardiac glycosides, and flavonoids (Hosseinzadeh and Younesi, 2002; Sauto et al., 2011). In this study, the observed anti-inflammatory effects of the ethanol leaf extract of Nymphaea lotus may be linked to the presence of saponins, alkaloids, cardiac glycosides, flavonoids, and tannins in the leaf extract.	Comment by Infinix X6531B: Confirm author's correct name and reconcile. It is reported as "Souto" on the reference list
Formalin-induced paw edema has been reported to be one of the most suitable test procedures to evaluate chronic inflammation, as it closely resembles human arthritis (Greenwald, 1991; Szandruk-Bender et al., 2021). As shown in Table 3, administration of aqueous extract ameliorated formalin-induced paw edema in a dose-dependent manner showing significant anti-inflammatory effect on 4th day. Hence, it is suggested that ethanol leaf extract of Nymphaea lotus may be used in the management of arthritis.	Comment by Infinix X6531B: Replace with "suggests"	Comment by Infinix X6531B: Replace with "useful"
The anti-inflammatory activity of the ethanol leave extract of Nymphaea lotus was also evaluated using the egg albumin rat paw oedema test. The paw size of all the treated groups in this test decreased from the first hour post-oedema induction but significantly reduced at the maximum dose (800 mg/kg) as compared to the control group (Table 4). Oedema reduction in the treated groups increased with time, a finding that is supported by a previous study involving inhibition of egg albumin-induced oedema by an extract (Nwafor and Jacks, 2007). The extract may prevent the release of serotonin and histamine by decreasing the early stages of edema. The suppression of edema during the second and third phases of inflammation suggests that the anti-inflammatory effect of ELENL is linked to the reduction of prostaglandin and kinin production that occurs during this period, which is triggered by egg albumin. This finding is consistent with the research conducted by Adeyemi et al.	Comment by Infinix X6531B: Mention name of the plant extract used by Nwafor and Jacks, 2007. You need to show your reader if it's same plant with yours or different plant, thereby showcasing comparative ability as a result of shared resemblance in terms of family, species, genus, order, etc	Comment by Infinix X6531B: Paraphrase for clarity. Is it your opinion?, if it is, state with scientific finding.	Comment by Infinix X6531B: Add year of publication of your source. Is Acanthus montanus from Adeyemi et al work of the same family, genus or class with your plants. When discussing plants' medicinal activities that involve plants species of other family, you have to state it, for clarity. It is an indication that your plant can be used as alternative source of medication, it also expand your work for comparative analysis of different plants' medicinal potential. 
Carrageenan-induced acute inflammation is one of the most suitable test procedures to screen anti-inflammatory agents (Will, 1969). The carrageenan-induced paw edema model in animals is generally represented by a biphasic curve as previously reported (Vinegar et al., 1969). The neurogenic phase of inflammation fell within an hour of administration of carrageenan and is partly due to the trauma of injection and also due to histamine and serotonin component (Crunkhorn and Meacock, 1971). Carrageenan-induced paw edema model in rats is very sensitive to cyclo-oxygenase inhibitors. This model has been commonly used to assess how non-steroidal anti-inflammatory agents inhibit the cyclo-oxygenase which is involved in prostaglandin synthesis (Seibert et al., 1994). It is very significant in second phase of inflammatory reaction measured at the 3rd hour by Di Rosa and Willough, (1971). The extract significantly inhibits paw edema at all doses. Therefore, it can be concluded that the inhibitory effect of aqueous extract on carrageenan-induced inflammation may be as a result of  inhibition of the cyclo-oxygenase enzyme leading to inhibition of prostaglandin synthesis. The results obtained in this study aligned with previous study (Benoit et al., 2021)	Comment by Infinix X6531B: Replace with"the plant aqueous"	Comment by Infinix X6531B: replace with "as reported by  Benoit et al., (2021)."
The anti-inflammatory activity of plant extracts often involves several mechanisms, including inhibiting the production of pro-inflammatory mediators, stabilizing cell membranes, and modulating immune cell function. Specifically, these extracts may target enzymes like cyclooxygenase (COX) and lipoxygenase (LOX), reduce nitric oxide (NO) production, and influence cytokine levels. To clarify the potential mechanism of inhibition, the anti-inflammatory effects of ELENL (400 and 800 mg/kg) was evaluated against pro-inflammatory agents, such as prostaglandin and arachidonic acid. Arachidonic acid is the primary component of phospholipids in the plasma membrane. Phospholipids are broken down by the enzyme phospholipase A2, which releases arachidonic acid. This acid, when oxidised by cyclooxygenase, produces the potent pro-inflammatory mediator known as prostaglandin PGE2. Similarly, leukotrienes are generated from the metabolism of arachidonic acid by lipoxygenase, a process that can also contribute to the development of inflammation. This option convinced us to explore the most effective pathway of the anti-inflammatory effect of the ethanol leaf extract of Nymphea lotus. In our study, we found that the plant extract significantly reduced the edematogenic effect of prostaglandin E2 (PGE2) induced paw edema. This indicates that the anti-inflammatory action of ELENL may be due to the inhibition of PGE2. The findings reported by Channa et al. confirmed the anti-inflammatory activity of Bacopa monnieri in rodents through the inhibition of prostaglandin production. Additionally, a literature survey indicates that lipoxygenase has a significant anti-inflammatory effect in carrageenan-induced paw inflammation (Chawla et al., 1987).	Comment by Infinix X6531B: Source?	Comment by Infinix X6531B: Include the year of publication of article cited and this is not listed on your reference list too	Comment by Infinix X6531B: Italize scientific name of plant
To assess the role of the lipoxygenase pathway, oedema was induced using arachidonic acid, which is not affected by cyclooxygenase inhibitors (DiMartino et al., 1987). ELENL at a dosage of 800 mg/kg significantly reduced the edematogenic effect of arachidonic acid, showing an inhibition of 11.6% and 69.8% at the 3-hour mark, respectively. These results suggest that the extract of N. Lotus exhibits dual inhibitory properties, potentially antagonising both the cyclooxygenase and lipoxygenase pathways which are associated with arachidonic acid metabolites. our results align with those of Sing et al., who reported anti-inflammatory actions in oils extracted from Ocimum sanctum through the dual inhibition of both the cyclooxygenase and the lipoxygenase pathways of arachidonic acid metabolites. Phytochemical screening has confirmed the presence of flavonoids, saponins, and terpenoids, all of which contribute to various pharmacological actions, including anti-inflammatory activity (Sanchez et al., 1998; Sur et al., 2001;Kim et al., 2004; Salminen et al., 2008; Ali and Ali, 2011).	Comment by Infinix X6531B: Not listed in the list of references 	Comment by Infinix X6531B: space, 11.6 %	Comment by Infinix X6531B: space 69.8 %	Comment by Infinix X6531B: Italize	Comment by Infinix X6531B: replace with "The results of this study"	Comment by Infinix X6531B: You only have Singh and Majumdar, (1997) on the reference list. Confirm the correct name of authors and reconcile. Additionally, you only use et al when there are more than two authors on a work, reconcile that too to address the et al used in your citation.	Comment by Infinix X6531B: insert year of. publication of cited article 	Comment by Infinix X6531B: Italize 
CONCLUSION
The ethanol leaf extract of Nymphaea lotus revealed significant anti-inflammatory properties. The results of this study indicate that this extract has a dual action, effectively inhibiting both pathways of arachidonic acid metabolism. This evidence supports the use of this extract in traditional medicine for managing inflammatory conditions. 	Comment by Infinix X6531B: replace with "plant"
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