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					ABSTRACT  

					ARTICLE INFO  

					Uric acid is a byproduct of purine metabolism. Excessive accumulation of uric acid in joint tissues  

					results in gout, which is characterized by inflammation and pain due to the deposition of uric acid  

					crystals in the joints. Xanthine oxidase, a key enzyme responsible for the production of uric acid,  

					is the main target in gout treatment. Cucumber (Cucumis sativus L.) is rich in flavonoids, which  

					are known to inhibit xanthine oxidase, potentially reducing uric acid concentration. This study  

					aimed to assess the uric acid reducing ability of cucumber juice in rats. A total of 25 male Wistar  

					rats were divided into five groups: a negative control group, which received Na Carboxymethyl  

					Cellulose (0.5%), a positive control group, which received allopurinol (10 mg/kg BW), and three  

					treatment groups (I, II, and III), which received cucumber juice at doses of 0.14 g/200 g, 0.28  

					g/200 g, and 0.56 g/200 g BW, respectively. Hyperuricemia was induced in the rats by the  

					administration of chicken liver homogenate (5 g/kg) and potassium oxonate (250 mg/kg). The rats  

					were treated for 15 days after hyperuricemia induction according to their grouping. Blood uric  

					acid concentration was measured on days 0, 5, 10, and 15. The results showed that cucumber juice  

					significantly reduced blood uric acid concentration in hyperuricemic rats, with 0.56 g/200 g BW  

					dose exhibiting the highest percentage reduction of 49.8% after 15 days. This suggests that  

					cucumber juice has the potential as a natural alternative that could be used in the treatment of  

					hyperuricemia.  
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					Under physiological condition, this compound remains dissolved in the  

					bloodstream, and most are excreted through the kidneys.1 However,  

					Introduction  

					However, when uric acid production exceeds its elimination, an  

					imbalance occurs, leading to hyperuricemia - a condition characterized  

					by extremely high levels of uric acid in the blood. Chronic  

					hyperuricemia is particularly dangerous because it triggers gout, a  

					metabolic disorder characterized by the build-up of monosodium urate  

					crystals in the joints, resulting in inflammation, swelling, and  

					excruciating pain.2 Gout prevalence is increasing globally, making it a  

					major metabolic disorder. Gout incidence has increased due to dietary  

					and lifestyle changes, making it a growing public health concern.3  

					Xanthine oxidase serves as a pivotal catalyst in the production of uric  

					acid. This enzyme facilitates the oxidation of hypoxanthine to xanthine,  

					which is then converted into uric acid.4 Inhibition of this enzyme is an  

					established pharmacological strategy for managing hyperuricemia and  

					preventing related complications of gouty attacks. Allopurinol, a widely  

					used agent that inhibits xanthine oxidase activity, effectively lowers  

					uric acid concentrations. However, its long-term use is linked to adverse  

					reactions like digestive discomfort, hypersensitivity, and renal toxicity.5  

					Uric acid is the ultimate by-product of purine breakdown in the human  

					body.  

					when uric acid production exceeds its elimination, an imbalance occurs,  

					leading to hyperuricemia - a condition characterized by extremely high  

					levels of uric acid in the blood. Chronic hyperuricemia is particularly  

					dangerous because it triggers gout, a metabolic disorder characterized  

					by the build-up of monosodium urate crystals in the joints, resulting in  

					inflammation, swelling, and excruciating pain.2 Gout prevalence is  

					increasing globally, making it a major metabolic disorder. Gout  

					incidence has increased due to dietary and lifestyle changes, making it  

					a growing public health concern.3 Xanthine oxidase serves as a pivotal  

					catalyst in the production of uric acid. This enzyme facilitates the  

					oxidation of hypoxanthine to xanthine, which is then converted into uric  

					acid.4 Inhibition of this enzyme is an established pharmacological  

					strategy for managing hyperuricemia and preventing related  

					complications of gouty attacks. Allopurinol, a widely used agent that  

					inhibits xanthine oxidase activity, effectively lowers uric acid  

					concentrations. However, its long-term use is linked to adverse  

					reactions like digestive discomfort, hypersensitivity, and renal toxicity.5  

					These limitations have prompted research into alternative treatments  

					with fewer side effects, mainly from natural sources. Cucumber  

					(Cucumis sativus L.) is a widely consumed vegetable with various  

					bioactive compounds, including flavonoids, demonstrating antioxidant,  

					anti-inflammatory, and xanthine oxidase inhibitory properties.6 Several  

					studies have suggested that flavonoid-rich plant extracts can effectively  

					reduce uric acid concentration by modulating purine metabolism.7,8  

					Recent research has explored various natural interventions to reduce  

					uric acid concentration. For example, ethanol extract from black garlic  

					(Allium sativum L.) has been shown to reduce uric acid concentration  

					in male rats with induced hyperuricemia, with the highest reduction of  

					31.2% at a dose of 12.4 mg/20 g body weight.9 This research offers fresh  

					perspectives on the potential application of cucumber juice as a natural  

					alternative for the management of hyperuricemia. While previous  

					studies have explored the effects of flavonoids from various plant  
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					sources on uric acid metabolism, research evaluating cucumber juice's  

					xanthine oxidase inhibitory activity remains scarce. This research,  

					therefore, contributes to the growing body of evidence supporting  

					dietary interventions for hyperuricemia management. Recent studies  

					have identified various natural xanthine oxidase inhibitors that  

					effectively reduce uric acid concentration. For instance, isorhamnetin,  

					standard rodent pellets, and allowed free access to drinking water. The  

					body weight and general health condition of the rats were monitored on  

					regular basis to ensure homogeneity of the animals.15  

					Ethical approval  

					Ethical approval was obtained from the ethics committee of the Faculty  

					of Mathematics and Natural Sciences, Pharmacy Study Program,  

					Pakuan University, Bogor, Indonesia, with approval reference number:  

					044/KEPHP-UNPAK/10-2022.  

					a

					flavonoid derived from Sophora japonica, has demonstrated  

					significant xanthine oxidase inhibitory activity, leading to decreased  

					serum uric acid concentration and improved renal performance in  

					hyperuricemic mice.10 Similarly, specific catechins found in tea  

					polyphenols, such as epigallocatechin gallate and gallocatechin gallate,  

					have been shown to inhibit xanthine oxidase activity through reversible  

					mixed-type inhibition, thereby reducing uric acid production.11 Despite  

					these advancements, research focusing on the uric acid-lowering  

					potential of cucumber (Cucumis sativus L.) is currently limited. This  

					research seeks to bridge this gap by assessing the effectiveness of  

					cucumber juice in lowering uric acid concentration, offering a novel  

					perspective on natural intervention for hyperuricemia management.  

					Animal grouping, induction of hyperuricemia, and treatment  

					Twenty-five male Wistar rats were randomly divided into five groups  

					of 5 animals each, and treated as shown in Table 1. All treatments were  

					administered orally once daily for 15 days. Prior to treatment, the rats  

					were fed with chicken liver homogenate at a dose of 5 g/kg BW orally  

					for 10 days, followed by a single intraperitoneal administration of  

					potassium oxonate at 250 mg/kg BW to induce hyperuricemia.16,17  

					Table 1: Treatment groups  

					Materials and Methods  

					Group  

					Treatment  

					Plant collection and identification  

					Negative Control Na-CMC (0.5%)  

					Cucumbers fruits were collected from Cianjur District, West Java,  

					Indonesia in August 2022. The plant material was identified at the  

					National Research and Innovation Agency (BRIN), Jalan Ir. Juanda No.  

					13, Bogor, West Java, Indonesia. Herbarium specimen was deposited at  

					the agency with voucher number B-2736/II.6.2/DI.05.07/8/2022.  

					Allopurinol suspension (10 mg/kg BW)  

					Positive Control  

					Treatment group I  

					Treatment group II  

					Treatment group III  

					Cucumber juice at a dose of 0.14 g/200 g BW  

					Cucumber juice at a dose of 0.28 g/200 g BW  

					Cucumber juice at a dose of 0.56 g/200 g BW  

					Plant sample preparation  

					The collected plant parts were thoroughly washed under running water  

					to remove any surface contaminants. The cucumbers were then cut into  

					small pieces without peeling the skin. The sliced cucumbers were  

					blended without additional ingredients until a homogeneous mixture  

					was obtained.  

					Measurement of uric acid concentration  

					Blood uric acid concentration was measured in three phases: (i)  

					Baseline uric acid concentration prior to induction of hyperuricemia  

					(day 0), (ii) Uric acid concentration at induction of hyperuricemia (day  

					5 and day 10), and (iii) Uric acid concentration during treatment (day 5,  

					day 10, and day 15).18 Uric acid concentration was measured using uric  

					acid concentration control device (easy touch GCU).  

					Extraction and drying of cucumber juice  

					The blended cucumber mixture was manually squeezed and filtered  

					using batis cloth to separate the juice from the solid residue. The  

					resulting cucumber juice was evaporated in vacuo to remove moisture  

					and obtain a concentrated extract or dry powder. Quality testing was  

					performed on the cucumber juice powder; moisture content was  

					determined using the gravimetric method,12 and the total ash was also  

					determined.  

					Statistical analysis  

					Data were presented as mean ± standard deviation (SD). Data were  

					analyzed using one-way analysis of variance (ANOVA), and  

					differences between means were determined using Duncan multiple  

					range test at 95% confidence interval, and P-value ≤ 0.05 was regarded  

					as significant. Statistical analysis was performed using SPSS version  

					15.0 program.  

					Identification of phytoconstituents  

					Phytochemicals including alkaloids, flavonoids, tannins, and saponins  

					in the dried juice of cucumber were identified according to the method  

					previously described by Chua et al. (2021).13  

					Results and Discussion  

					Preparation of samples  

					Sodium carboxymethyl cellulose (0.5%): Sodium carboxymethyl  

					cellulose (Na-CMC) (0.5 g) was sprinkled on the surface of 10 mL of  

					hot water until it expanded. The suspended Na-CMC was stirred until it  

					formed a thick mass, followed by the addition of water to a volume of  

					100 mL.14  

					Allopurinol suspension: Allopurinol (24 mg) was suspended in 10 mL  

					of 0.5% Na-CMC solution and stirred until homogeneous.  

					Potassium oxonate: Potassium oxonate (0.5 g) was suspended in 10 mL  

					of 0.5% Na-CMC.  

					Yield and organoleptic properties of cucumber juice powder  

					Cucumber juice powder weighing up to 185.2 g was obtained from 10  

					kg of the fruits, corresponding to a percentage yield of 1.852%. in terms  

					of the organoleptic properties, the powdered juice had a smooth texture,  

					light brown in colour, with a distinctive aromatic odour.  

					Quantitative characteristics of cucumber juice powder  

					The moisture content of cucumber juice powder was found to be 6.42%.  

					This met the requirements for crude powdered plant materials, which is  

					stipulated not to exceed 10%.19 the determination of moisture content is  

					a quality requirement for the standardization of crude plant materials.  

					Moisture content is a determinant of the storage capacity or shelf life of  

					the crude powdered drug. High moisture content can accelerate  

					chemical and microbiological degradation of the active ingredient.  

					The ash content of cucumber juice powder was obtained as 1.85%. The  

					requirement for ash content according to BPOM regulation, especially  

					for traditional medicines, is that the overall ash content must not exceed  

					2%, and the acid-insoluble ash content must not exceed 0.049%.20 The  

					ash content is a measure of the inorganic substances in the crude plant  

					material.  

					Chicken liver homogenate: Chicken liver (250 g) was boiled in water  

					until cooked. The cooked liver was homogenized in an electric blender,  

					after which water was added up to a total volume of 100 mL.  

					Animals  

					Twenty-five (25) male Wistar rats (8 - 12 weeks old) with an average  

					weight of 210 g were obtained from the animal facility of the  

					Laboratory of Pharmacology, Faculty of Mathematics and Natural  

					Sciences, Pakuan University, Bogor, Indonesia. The animals were kept  

					in well-ventilated cages and acclimatized to the laboratory conditions  

					(room temperature 20 – 26oC, relative humidity of 40 - 70%, 12-hour  

					light/12-hour dark cycle) for one week. The animals were fed with  
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					Phytochemical constituents of cucumber juice  

					The phytochemical analysis of cucumber juice revealed the presence of  

					flavonoids, alkaloids, tannins, and saponins (Table 2).  

					Anti-hyperuricemic effect of cucumber juice  

					All the hyperuricemic rats received treatment according to their  

					respective groups. During the treatment, the experimental animals were  

					still being administered chicken liver homogenate every 2 days to  

					maintain hyperuricemia because rats have the enzyme uricase, which  

					can neutralize uric acid by converting it to allantoin, allowing it to  

					dissolve and be eliminated through the urine.24 The uric acid  

					concentration in the male Wistar rats after treatment with cucumber  

					juice, as well as the positive and negative control are presented in Table  

					4. From the results, there was a significant decrease in the uric acid  

					concentration in the rats following the administration of cucumber  

					juice, as well as allopurinol (Positive control). For the negative control  

					group, which did not receive any treatment, the uric acid concentration  

					remained high throughout the experimental period. There was a steady  

					and continuous decrease in uric acid concentration with time in all the  

					intervention groups (positive control and cucumber juice-treated  

					groups). Values on day 5 were significantly lower than that obtained on  

					day 0 (prior to treatment). Similarly, values on day 10 were significantly  

					lower compared to that obtained on day 5, and values on day 15 were  

					also lower compared to that obtained on day 10 (Table 4). There was no  

					significant difference among the treatment groups I, II, and III in terms  

					of their uric acid lowering effect, as all the treatment groups showed  

					comparable uric acid concentrations within the same time frame. The  

					lowest uric acid concentration was observed in the positive control  

					group on day 15 of treatment. This is expected because the positive  

					control drug allopurinol is a known therapeutic agent used to lower uric  

					acid concentration in hyperuricemic patients by inhibiting xanthine  

					oxidase activity, leading to decreased blood uric acid concentration.  

					Table 2: Phytochemical constituents of cucumber juice  

					Phytochemical  

					Test  

					Alkaloid  

					Flavonoids  

					Saponins  

					Tannins  

					+

					+

					+

					+

					‘+’ indicates the presence of constituent, while ‘-‘ indicates  

					absence of constituent  

					Uric acid concentrations before and after hyperuricemia induction  

					The blood uric acid concentrations before and after induction are  

					presented in Table 3. The average uric acid concentration in all the  

					groups before induction was 3.31 mg/dL, which was within the normal  

					range of 1.2 – 5.0 mg/dL.21 After administration of chicken liver  

					homogenate for 10 days and then intraperitoneal administration of  

					potassium oxonate, the uric acid concentration in the rats increased to  

					an average of 8.29 mg/dL, corresponding to an average percentage  

					increase of 150.50% compared to the baseline values (i.e. before  

					induction). This shows that potassium oxonate and chicken liver  

					homogenate successfully induced hyperuricemia in rats. Chicken liver  

					is used to induce hyperuricemia in experimental animals due to its high  

					content of purine (150 - 1000 mg/100 g) which can readily be  

					metabolized to uric acid.22 The compound potassium oxonate on the  

					other hand, is also used to induce hyperuricemia, it is a competitive  

					inhibitor of the enzyme uricase, an enzyme that plays a role in  

					converting uric acid into allantoin, which is readily soluble in water,  

					allowing uric acid to be easily excreted from the body. Thus, the  

					induction of hyperuricemia was successfully achieved by a combination  

					of increased purine production by chicken liver homogenate and  

					inhibition of uric acid excretion by potassium oxonate.23  

					Table 4: Uric acid concentration in male Wister rats after  

					treatment with cucumber juice  

					Treatment  

					group  

					Uric acid concentration (mg/dL)  

					Average  

					Day 0  

					Day 5  

					Day 10  

					Day 15  

					Negative  

					Control  

					8.40 ±  

					1.10h  

					7.94 ±  

					0.48h  

					9.06 ±  

					0.82i  

					11.20 ±  

					0.61j  

					8.95 ±  

					0.75p  

					Table 3: Uric acid concentrations before and after induction  

					Positive  

					Control  

					Treatment  

					group I  

					Treatment  

					group II  

					Treatment  

					group III  

					Average  

					8.40 ±  

					5.78 ±  

					0.43efg  

					6.36 ±  

					0.69g  

					5.90 ±  

					0.29fg  

					5.64 ±  

					0.31def  

					6.32 ±  

					0.44k  

					4.74 ±  

					0.46bc  

					5.52 ±  

					0.42def  

					5.16 ±  

					0.22cde  

					4.94 ±  

					0.15cd  

					5.88 ±  

					0.41j  

					3.42 ±  

					5.58 ±  

					0.66h  

					0.25a  

					0.45m  

					8.30 ±  

					0.53h  

					4.62 ± 6.2 ± 0.52o  

					Percentage increase  

					Uric acid concentration (mg/dL)  

					0.44bc  

					in uric acid  

					concentration  

					(%)  

					Treatment  

					group  

					Before  

					After  

					8.34 ±  

					4.50 ±  

					0.43bc  

					4.16 ±  

					0.17b  

					5.97 ±  

					0.40no  

					4.50 ±  

					0.43mn  

					0.66h  

					induction  

					induction  

					8.30 ±  

					0.69h  

					Negative  

					3.34 ± 0.30  

					8.14 ±  

					0.88  

					143.71  

					8.18 ±  

					5.58 ±  

					0.73l  

					0.38i  

					Control  

					Values represent mean ± standard deviation (SD). Values followed by  

					the same superscript letter in the same column or row are not  

					significantly different (P > 0.05). Negative Control: Na-CMC  

					(0.5%), Positive Control: Allopurinol suspension (10 mg/kg BW),  

					Treatment group I: Cucumber juice at a dose of 0.14 g/200 g BW,  

					Treatment group II: Cucumber juice at a dose of 0.28 g/200 g BW,  

					Treatment group III:Cucumber juice at a dose of 0.56 g/200 g BW.  

					Positive  

					3.34 ±  

					0.23  

					8.40 ±  

					0.66  

					151.49  

					153.04  

					154.26  

					150.00  

					Control  

					Treatment group I  

					3.28 ±  

					0.16  

					8.30 ±  

					0.53  

					Treatment  

					group II  

					3.28 ±  

					0.13  

					8.34 ±  

					0.65  

					A comparison of the average uric acid concentrations in the treatment  

					groups, as well as the positive control with that of the negative control  

					group is presented in Figure 1. The results showed that treatment of  

					hyperuricemic rats with cucumber juice significantly reduced blood uric  

					acid concentration compared to the negative control. This effect was  

					comparable to that of the positive control (allopurinol). These findings  

					show that cucumber juice contain active ingredients with anti-  

					hyperuricemic activity.  

					Hyperuricemia occurs due to an increase in uric acid production or a  

					decrease in the excretion of uric acid, leading to the accumulation of  

					uric acid in the blood. This triggers the formation of needle-shaped urate  

					crystals. These crystals are concentrated in the joints, mainly peripheral  

					Treatment  

					group III  

					3.32 ±  

					0.22  

					8.30 ±  

					0.68  

					Values represent mean ± standard deviation (SD). Negative Control:  

					Na-CMC (0.5%), Positive Control: Allopurinol suspension (10  

					mg/kg BW), Treatment group I: Cucumber juice at a dose of 0.14  

					g/200 g BW, Treatment group II: Cucumber juice at a dose of 0.28  

					g/200 g BW, Treatment group III:Cucumber juice at a dose of 0.56  

					g/200 g BW.  
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					joints.25 The findings from the present study has shown that treatment  

					with cucumber juice, especially at 0.56 g/200 g BW dose can lower uric  

					acid concentration in hyperuricemic rats, and this effect is comparable  

					to that of allopurinol at 10 mg/kg dose.  

					Conclusion  

					The findings from the present study have shown that cucumber  

					(Cucumis sativus L) juice possess anti-hyperuricemic activity.  

					Administration of cucumber juice at a dose of 0.56 g/200 g body weight  

					was the most effective in reducing uric acid concentration in chicken  

					liver/potassium oxonate-induced hypericemia in rats. The highest  

					percentage reduction of 49.8% was observed at this dose from days 0 –  

					15. Further research is needed to identify the bioactive compounds in  

					cucumber juice that are effective as anti-hyperuricemic agents.  
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					Figure 1: Comparison of uric acid concentration in the  

					treatment groups with the negative control  

					Table 5 shows the percentage decrease in uric acid concentrations from  

					days 0-5, 0-10, and 0-15. All the groups except the negative control  

					showed a gradual and persistent increase in the percentage reduction of  

					uric acid concentration. The highest percentage reduction (59.2%) was  

					observed in the positive control (allopurinol) group from days 0 – 15.  

					Among the treatment groups, group III (cucumber juice at 0.56 g/200 g  

					BW) exhibited the highest percentage reduction (49.8%) on uric acid  

					concentration.  
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