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					Abstract  

					Background: As people age, they often undergo different changes in biochemical markers, which may make them more  

					vulnerable to problems related to liver and kidney disease. Incorporating foods high in antioxidant-rich compounds may  

					have a favorable effect on the liver and kidney function. Cucumis sativus (cucumber) contains inorganic elements and  

					phytochemicals believed to play important roles in human health, particularly in terms of the liver and kidney health and  

					function.  

					Method: This pre-post study evaluated the effect of cucumber (Cucumis sativus) supplementation on some hepatorenal  

					parameters in older adults in Nnewi. Thirty (30) apparently healthy older adults (15 males and 15 females) aged between  

					45 and 75 years were recruited for the study using simple random sampling. Five milliliters (5ml) of fasting venous sample  

					was taken from each participant on day 0 and at 28 days following daily consumption of 400g cucumber. Serum urea,  

					creatinine, alanine aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase (ALP) were  

					analysed using spectrophotometric methods. Frequencies, percentages and paired t-test was used to compare the data  

					obtained before and after cucumber supplementation with statistical significance assumed at p<0.05.  

					Results: The results showed that the mean serum urea (4.68±1.22 Vs 4.32±0.97; P=0.026) and creatinine (105.33±14.35  

					Vs 95.63±12.75; P=0.000) levels as well as ALT (6.82±3.76 Vs 5.64±3.42; P=0.002), AST (5.88±3.25 Vs 5.51±3.05;  

					P=0.037) and ALP (35.06±6.14 Vs 29.72±9.76; P=0.000) activities were all significantly decreased after cucumber  

					supplementation when compared to their baseline levels.  

					Conclusion: This study has shown that cucumber has hepatorenal-protective effects.  
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					(urea, creatinine, ALT, AST and ALP) in the older adults  

					in Nnewi.  

					Introduction  

					Since the beginning of human history, people have  

					utilized plants to prevent and treat illnesses. Today's  

					modern medicine is derived from these natural sources  

					and plants are the source of about 25% of medicines that  

					are authorized.1 Additionally, to being an essential  

					component of local communities' histories and cultural  

					activities, plants have long been used extensively in  

					traditional medicine in developing nations.2 Some of  

					these plants and their products which are commonly  

					consumed in Nigeria for their medicinal values include  

					Gongronema latifolium (utazi),3 Tetracarpidium conophorum  

					(walnuts),4 Cucumis sativus (Cucumbers),5,6 Moringa  

					Oleifera (Moringa),7,8 Telfairia occidentalis (fluted  

					pumpkin)9,10 and Glycine max (soya bean).11 Generally,  

					fruits and vegetables are thought to be significant  

					sources of several indigestible components and  

					phytochemicals that, when consumed alone or in  

					combination, work synergistically to enhance food's  

					nutritional value and overall health.12  

					Method  

					Study Design  

					This study adopted a pre-post research design. Pre-post  

					research examines the incidence of an outcome both  

					before and after the use of a specific intervention.23,24  

					Pre-post studies can have one arm, where one group is  

					assessed prior to the intervention and again after it, or  

					numerous arms, where groups are compared. There is  

					frequently an arm that is unaffected. In a multi-arm pre-  

					post research, the control group is the arm with no  

					intervention. Pre-post studies do not have control over  

					other factors that are changing concurrently with the  

					implementation of the intervention, even though these  

					studies have the temporal strength to suggest that the  

					outcome is impacted by the intervention. The outcome  

					being measured determines the analytic techniques used  

					in pre-post investigations.24  

					The vegetable cucumber (Cucumis sativus L.), a member  

					of the Curcurbitaceae family, is cultivated extensively  

					around the world and is frequently eaten fresh.13 It is the  

					fourth most important vegetable crop after tomato,  

					cabbage, and onion.14 It is an important source of  

					vitamins and minerals in human diets15 and has been  

					shown to contain a number of phytochemicals such as  

					reducing sugar, saponins, terpenoids, phytosterols and  

					flavonoids14,16, which possess medicinal values that can  

					impact the kidney and liver functions positively. More  

					so, cucumber contains inorganic elements including  

					potassium, sodium, magnesium, calcium and iron.16  

					These inorganic elements and phytochemicals found in  

					cucumber fruit are believed to play important roles in  

					human health, particularly in terms of the liver and  

					kidney health and function.  

					This pre-posttest study was designed to determine the  

					impact of cucumber supplementation on some hepato-  

					renal parameters (urea, creatinine, ALT, AST and ALP)  

					in the older adults. The objectives and purpose of the  

					study were explained to the volunteers before collecting  

					signed informed consents. Then, each participant  

					answered questions about their age, socioeconomic  

					status, lifestyle choices (such as drinking, smoking, and  

					eating habits), and any prior histories of chronic illnesses  

					like diabetes mellitus, kidney disease, cardiovascular  

					disease, etc. Thirty participants were selected using  

					simple random sampling technique and they were  

					supplemented with cucumber (Cucumis sativus). The  

					baseline samples of the test group (older adults) served  

					as the control for the pre-post study. Prior to the start of  

					the supplementation study, the participants were advised  

					to refrain from eating cucumber and other vegetables of  

					a similar kind as well as other supplements for a period  

					of two weeks. For this study, daily fresh cucumber  

					purchases were made from vendors at Nkwo Market in  

					Nnewi. The weights of the cucumbers were then  

					determined using an electronic weighing scale (Peace  

					Sky) model PH-2015A made in China, which can  

					measure up to 180 kg of weight. Cucumbers that  

					weighed 400 g ±10 g were meticulously selected. For a  

					total of four (4) weeks (28 days), each participant  

					received about 400 g of freshly whole cucumbers every  

					day. The participants were required to eat the entire  

					cucumber every day before their daily breakfast using the  

					oral method of administration. The dietary (feeding)  

					patterns of the participants were assessed before  

					recruitment and consistency in their feeding patterns  

					were ensured throughout the study period. The  

					These days, as lifestyles change due to industrialization,  

					hunger, and other factors are on the rise17, there is a  

					growing interest in hepatorenal disorders which are  

					commonly characterized by inflammation and oxidative  

					stress.18,19 As people age, they often undergo different  

					changes in biochemical markers 20-22, which may make  

					them more vulnerable to problems related to liver and  

					kidney disease. Thus, incorporating foods high in  

					antioxidant-rich compounds may have a favorable effect  

					on the liver and kidney function. More so, it has long  

					been known that medicinal plants are an abundant  

					source of compounds that can be used to treat and  

					prevent a wide range of illnesses.17 Cucumber is one of  

					such medicinal plant and hence this interventional study  

					was designed to determine the effect of cucumber  

					supplementation on some hepato-renal parameters  
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					cucumbers were appropriately wrapped, delivered to  

					each participant daily, and kept in good hygienic  

					condition. To guarantee compliance, cucumbers were  

					delivered to each participant each day prior to breakfast,  

					observing the participants finish the entire cucumber.  

					Baseline samples (day 0) and post-research samples (29th  

					day) were collected from each participant for the  

					determination of the biochemical parameters.  

					Statistical Analysis  

					The IBM SPSS statistics version 26.0,29 was used to  

					analyse the data collected for this study. Frequency,  

					percentage and Paired t-test was used to compare the  

					data acquired before (pre) and after (post) cucumber  

					supplementation. Frequency and percentage were  

					employed to obtain descriptive statistics of the  

					participants while paired t-test was the parametric  

					statistical tool of choice because the data obtained was  

					normally distributed and also, the study involved the  

					same subjects that their markers were assessed at  

					different points (before and after supplementation).  

					Results were expressed as mean± SD. At p<0.05,  

					statistical significance was assumed.  

					Inclusion Criteria  

					Apparently healthy older adult male and female  

					individuals (45-75 years) who were nonsmokers; not  

					actively exercising and not on any form of  

					supplementation were recruited for this study.  

					Exclusion Criteria  

					Results  

					Participants were examined for diabetes mellitus, kidney  

					disease and cardiovascular diseases using fasting plasma  

					glucose, glycated haemoglobin, urea, creatinine and  

					fasting lipid profile and individuals with known  

					conditions such as diabetes mellitus, kidney disease,  

					cardiovascular diseases (heart disease), pregnant women,  

					lactating mothers, alcohol abusers, smokers and those  

					on any kind of supplementation were excluded from the  

					present study.  

					A total of thirty (30) participants took part in the study;  

					of which 50% of the participants were males, and 50%  

					were females. Twelve of the study participants (40%)  

					were between the ages of 45 and 55 years, 14 (46.67%),  

					between the ages of 56 and 66 years, and 4 (13.33%),  

					between the ages of 67 and 75 years. Sixteen (53.33%)  

					had a BMI of 18.5-24.9 kg/m2, 9 (30%) had a BMI of  

					25-29.9 kg/m2, while 5 (16.67%), participants had a BMI  

					above 30kg/m2, and 0 (0%) had a BMI < 18.5 kg/m2.  

					Out of the thirty study participants, there were 26  

					Christians (87%) and 4 traditional worshipers (13%).  

					While 27 of the participants (90%) were married, 2 (7%)  

					were single and 1 (3%) was divorced. Also, 4 (12.9%) of  

					the participants had primary school education; 16  

					(56.67%) had secondary school education while 10  

					(32.3%) of the participants had tertiary education.  

					Further, 2 (6.67%) of the study participants were  

					farmers, 9(30%) were civil servants while 19 (63.33%)  

					were traders (See table 1).  

					Collection of samples and analysis  

					Five milliliters (5 mL) of venous fasting blood samples  

					were collected aseptically after 10-12 hours of fast by  

					venipuncture from each subject before (day 0) and after  

					4

					weeks of cucumber supplementation via the  

					antecubital vein using a plastic syringe with minimum  

					stasis into plain containers and allowed to clot and  

					retracted; it was then centrifuged at 4000 rpm for 5  

					minutes (Centrifuge 80-2, Techmel and Technel USA).  

					The serum was separated and used for analysis of  

					biochemical markers at Chemical Pathology Laboratory  

					in NAUTH, Nnewi. Serum samples that were not  

					analyzed immediately were stored frozen at minus  

					twenty degree Celsius (-20°C).  

					Table 1: Socio-demographic and background  

					characteristics of study participants  

					Variables  

					Freq Percentage  

					Sex  

					Male  

					Female  

					Total  

					15  

					15  

					30  

					50.0%  

					50.0%  

					100%  

					Laboratory Methods  

					Estimation of Serum Creatinine Level:  

					Serum creatinine level was assayed using Jaffe-Slot  

					Alkaline Picric Acid Method as described by.25  

					BMI  

					<18.5 kg/m2  

					18.5 – 24.9 kg/m2  

					25- 29.9 kg/m2  

					30 kg/m2 and above  

					Total  

					0

					16  

					9

					5

					30  

					0%  

					53.33%  

					30.0%  

					16.67%  

					100%  

					Estimation of Serum Urea: Estimation of serum urea  

					level was done using Berthlot Method as described by.26  

					Estimation of serum liver enzymes activities:  

					Aspartate aminotransferase (AST) and Alanine  

					aminotransferase (ALT) activities were estimated  

					according to the method of  

					phosphatase activity was assayed for using the method  

					described by.28  

					Age range  

					45-55 years  

					56-66 years  

					67-75 years  

					Total  

					12  

					14  

					4

					40%  

					27  

					while Alkaline  

					46.67%  

					13.33%  

					100.0%  

					30  
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					Variables  

					Religion  

					Christianity  

					Islam  

					Traditional worshipers  

					Total  

					Freq Percentage  

					Variables  

					Married  

					Single  

					Divorcee  

					Total  

					Freq Percentage  

					27  

					2

					90%  

					26  

					0

					86.67%  

					0.0%  

					13.33%  

					100%  

					6.67%  

					3.33%  

					100%  

					1

					4

					30  

					30  

					There was significantly decreased mean serum urea  

					(4.68±1.22 Vs 4.32±0.97; P=0.026) and creatinine  

					(105.33±14.35 Vs 95.63±12.75; P=0.000) levels after  

					cucumber supplementation when compared to their  

					baseline levels in the older adults. Also, the results  

					showed that the mean serum ALT (P=0.002), AST  

					(P=0.037) and ALP (P=0.020) activities were all  

					significantly decreased after cucumber supplementation  

					when compared to their baseline levels in the older  

					adults (See table 2).  

					Occupation  

					Farmers  

					Civil servants  

					Traders  

					2

					9

					19  

					30  

					6.67%  

					30.0%  

					63.33%  

					100%  

					Total  

					Education level  

					Primary school  

					Secondary school  

					Tertiary  

					4

					12.9%  

					56.67%  

					32.33%  

					100%  

					16  

					10  

					30  

					Total  

					Marital status  

					Table 2: Serum Levels of Parameters Studied in the older adults before and after cucumber supplementation (Mean ±  

					SD; n=30)  

					Parameters  

					Before cucumber  

					supplementation  

					(n=30)  

					After cucumber  

					supplementation  

					(n=30)  

					t-value  

					P-value  

					Urea  

					Creatinine  

					ALT  

					AST  

					ALP  

					4.68±1.22  

					105.33±14.35  

					6.82±3.76  

					5.88±3.25  

					35.06±6.14  

					4.32±0.97  

					95.63±12.75  

					5.64±3.42  

					5.51±3.05  

					29.72±9.76  

					2.336  

					5.204  

					3.444  

					2.181  

					2.466  

					0.026*  

					0.000*  

					0.002*  

					0.037*  

					0.020*  

					*P-value is statistically significant at <0.05  

					The mean serum creatinine (106.80±14.78 Vs  

					94.87±15.27; P=0.001) level and ALP activity  

					(35.87±6.28 Vs 27.80±7.18; P=0.000) was significantly  

					decreased after cucumber supplementation when  

					compared to their baseline levels in the older adult  

					males. However, the mean serum urea level (P=0.833),  

					as well as ALT (P=0.166) and AST (P=0.138) activities  

					were not significantly different after cucumber  

					supplementation when compared to their baseline levels  

					in the older adult males (See table 3).  

					Table 3: Serum Levels of Urea, Creatinine and ALT, AST and ALP Activities in the older adult males before and after  

					cucumber supplementation (Mean ± SD; n=15)  

					Parameters  

					Before cucumber  

					supplementation  

					(n=15)  

					After cucumber  

					supplementation  

					(n=15)  

					t-value  

					P-value  

					Urea  

					Creatinine  

					ALT  

					AST  

					ALP  

					4.42±1.06  

					106.80±14.78  

					6.20±3.16  

					5.33±3.84  

					35.87±6.28  

					4.36±1.00  

					94.87±15.27  

					5.47±2.97  

					4.93±3.63  

					27.80±7.18  

					0.214  

					4.231  

					1.461  

					1.572  

					5.172  

					0.833  

					0.001*  

					0.166  

					0.138  

					0.000*  

					*P-value is statistically significant at <0.05  

					There was significantly decreased mean serum urea  

					(P=0.000) and creatinine (P=0.008) levels after  

					cucumber supplementation when compared to their  

					baseline levels in the older adult females. Also, the  

					results showed that the mean serum ALT (P=0.007) and  

					ALP (P=0.000) activities were significantly decreased  

					after cucumber supplementation when compared to  

					their baseline levels in the older adult females. However,  

					the mean serum AST activity did not differ significantly  

					(P=0.110) after cucumber supplementation when  

					The Nigerian Health Journal, Volume 24, Issue 4  

					Published by The Nigerian Medical Association, Rivers State Branch.  

					Downloaded from www.tnhjph.com  

					Print ISSN: 0189-9287 Online ISSN: 2992-345X  

					1741  

				

			

		

		
			
				
					
				
			

			
				
					The Nigerian Health Journal; Volume 24, Issue 4 – December, 2024  

					Hepatorenal effects of cucumber consumption in older adults, Ogbodo EC et al  

					compared to their baseline levels in the older adult  

					females (See table 4).  

					Table 4: Serum Levels of Urea, Creatinine and ALT, AST and ALP Activities in the older adult females before and after  

					cucumber supplementation (Mean ± SD; n=15)  

					Parameters  

					Before cucumber  

					supplementation  

					(n=15)  

					After cucumber  

					supplementation  

					(n=15)  

					t-value  

					P-value  

					Urea  

					Creatinine  

					ALT  

					AST  

					4.94±1.34  

					103.87±14.26  

					7.27±4.11  

					6.40±2.61  

					4.30±0.98  

					96.40±10.11  

					5.73±4.04  

					5.93±2.40  

					4.759  

					3.121  

					3.151  

					1.705  

					5.172  

					0.000*  

					0.008*  

					0.007*  

					0.110  

					ALP  

					35.87±6.28  

					27.80±7.18  

					0.000*  

					*P-value is statistically significant at <0.05  

					However, this is invariance with the results of previous  

					study which recorded no significant difference in serum  

					ALT and AST activity three weeks post cucumber  

					consumption in healthy students.5 This disparity may be  

					due to the difference in study duration. Serum enzyme  

					analysis has shown to be highly helpful in the detection  

					of liver disorders. Markers for hepatocellular injury  

					include serum aspartate aminotransferase (AST), alanine  

					aminotransferase (ALT) and alkaline phosphatase  

					(ALP). Due to an increase in the permeability of the cell  

					membrane or cellular disintegration, these enzymes are  

					important in determining and tracking liver cell  

					inflammation and necrosis, which causes the release of  

					these enzymes into the bloodstream.36 Liver cells have a  

					larger concentration of AST than ALT, although ALT is  

					only found in the cytoplasm, where it is more  

					concentrated than AST. For liver injury, an increase in  

					ALT serum levels is consequently more specific.37 The  

					bone, liver, spleen, gut, placenta, and kidneys have the  

					highest quantities of ALP. There are several isoenzymes  

					found in ALP; the most well-studied forms are those  

					found in the liver, placenta, and bone.38 Because  

					increased synthesis of ALP occurs in the affected ducts,  

					increasing the activity of this enzyme in the plasma,  

					elevated level of ALP is a sensitive indication of biliary  

					cholestasis.37  

					Discussion  

					In Nigeria, cucumbers are a widely consumed vegetable  

					that are said to have therapeutic properties that might  

					improve human health, particularly in relation to liver  

					and kidney function. This interventional study aimed to  

					ascertain the effects of cucumber supplementation on  

					hepato-renal parameters (ALT, AST, ALP, creatinine,  

					and urea) in the elderly population of Nnewi.  

					The results of this study showed that after 400g of  

					cucumber supplementation for 4 weeks, the mean serum  

					urea and creatinine levels in the older persons were  

					significantly decreased than baseline. This finding  

					indicates better renal function, which may be attributable  

					to the antioxidant chemicals in cucumbers, which reduce  

					inflammation and oxidative stress in the body and  

					protect the kidneys from damage. Cucumbers have been  

					shown to have antioxidant properties in earlier  

					research.14,16,30 By eliminating metabolic wastes like urea  

					and creatinine from bodily fluids, kidneys optimize the  

					composition of bodily fluids and preserve physiological  

					homeostasis. Blood urea and creatinine levels are  

					frequently employed as indicators of renal function and  

					are sensitive indicators of renal impairment.31 This result  

					is consistent with the findings of multiple prior studies  

					of a similar nature in experimental animals.13,32-34  

					However, it is not consistent with the findings of a  

					previous study which reported no significant difference  

					in the mean serum urea and creatinine levels in  

					apparently healthy students three weeks after consuming  

					cucumbers.6  

					Implications of the findings of this study  

					Cucumber consumption has been demonstrated to have  

					positive hepatorenal effects in this study; as a result, it  

					may be helpful as an adjuvant in the therapeutic  

					management of conditions linked to elevated levels of  

					hepatic and renal indicators. To better understand the  

					mechanisms underlying its effects on liver and kidney  

					health, more research is necessary, with a larger sample  

					size and follow-up. This research should also evaluate  

					the minerals that cucumber contains and determine how  

					cucumber affects antioxidants and oxidative stress  

					markers.  

					The current investigation revealed four weeks (28 days)  

					after consuming cucumbers, there was a significant  

					decrease in the mean blood activity of ALT, AST, and  

					ALP as compared to baseline. This points to the  

					hepatoprotective effects of cucumber which may also be  

					related to its rich antioxidant chemicals. This is in  

					keeping with the reports of similar studies.13,30,32,35  
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					Strengths and Limitations of the Study  

					The strength of this study is its design which adopted a  

					random sampling method which helps to minimize the  

					issue of selection bias. The study participants were  

					assessed for their patterns of feeding before recruitment  

					and consistency was ensured throughout the study  

					period which minimizes the risk of confounding  

					variables arising from participants’ dietary intake. Also,  

					we used older adults who were neither actively exercising  

					nor on any other forms of supplementation that may  

					influence the findings of this study. Furthermore, all the  

					participants received supplementation within the same  

					study period and also completed the study which may  

					have influenced the results in terms of efficacy.  
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					The present study investigated the effect of cucumber  

					supplementation on some hepato-renal parameters in  

					the elderly individuals and the results may not be  

					definitely generalised to the middle-aged groups and  

					adolescents due to differences in metabolic status. Also,  

					our study has some other notable limitations: the small  

					number of participants, short duration of study, use of  

					single dosage administering, and two points sample  

					collection (before and after supplementation). It seems  

					that increasing the intervention length, using different  

					dosages of supplements and collection of samples at  

					multiple stages within the study period may give better  

					results. The non-investigation of the micronutrients and  

					macronutrients taken along with meals by participants  

					can be pointed out.  
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					Conclusion  

					This study showed that after four weeks of  

					supplementing with cucumbers, older persons' serum  

					urea and creatinine levels, as well as their ALT, AST, and  

					ALP activities, significantly decreased. Four weeks after  

					receiving cucumber supplements, the older adult males  

					also showed a decrease in serum creatinine level and  

					ALP activity, while the older adult females showed a  

					decrease in mean serum urea and creatinine as well as  

					ALT and ALP activities. Consequently, this study has  

					shown the positive impact of cucumber on the liver and  

					kidney function.  

					Malondialdehyde Level and Antioxidant Enzymes  

					Activities in Tissue Samples of Streptozotocin  

					Induced Diabetic Male Wistar Rats. Asian Journal of  

					Cardiology Research. 2022; 6(1): 1-12.  

					4. Analike RA, Ahaneku JE, Njoku MC,  

					Ezeugwunne IP, Ahaneku GI, Ogbodo EC.  

					Effects of Tetracarpidium conophorum - ‘Nigerian  

					Walnuts’ On Blood Lipids, Lipoproteins and  

					Glucose Values in Adult Nigerians. International  

					Journal of Innovative Research and Advanced Studies  

					(IJIRAS). 2017; 4(7): 67-71.  

					Declarations  

					5. Ezeodili VK, Ihim AC, Ogbodo EC, Ezeugwunne  

					IP, Analike RA, Onah CE, Amah UK, Okwara JE,  

					Ezego AI, Ugwu MC, Oguaka VN, Asebioyo SJ.  

					Effect of Cucumber consumption on serum lipid  

					profile and liver aspartate transaminase and alanine  

					transaminase in apparently healthy undergraduate  

					students. International Journal of Basic, Applied and  

					Innovative Research. 2017; 6(2):38-45.  

					Ethical Consideration: Ethical clearance for the study  

					was obtained from Nnamdi Azikiwe University  

					Teaching Hospital (NAUTH) Ethics Committee  

					(NAUTH/CS/66/VOL. 16/VER. 3/07/2023/07).  

					Prior to the start of the study, the participants' written  

					informed consent was sought and obtained.  

					The Nigerian Health Journal, Volume 24, Issue 4  

					Published by The Nigerian Medical Association, Rivers State Branch.  

					Downloaded from www.tnhjph.com  

					Print ISSN: 0189-9287 Online ISSN: 2992-345X  

					1743  

				

			

		

		
			
				
					
				
			

			
				
					The Nigerian Health Journal; Volume 24, Issue 4 – December, 2024  

					Hepatorenal effects of cucumber consumption in older adults, Ogbodo EC et al  

					6. Ogbodo EC, Ezeugwunne IP, Analike RA,  

					13. Bajpai VK, Kim J, Park Y, Kang SC. In vivo  

					Ezeodili VK, Egbe JU, Obiorah MO, Aguta UE,  

					Madukwe DUP, Nwanko JC, Onah CE, Ugwu  

					MC, Meludu SC. Effect of Cucumber  

					consumption on plasma creatinine, urea, uric acid  

					and glucose levels on apparently healthy students  

					of College of Health Sciences, Nnamdi Azikiwe  

					University, Nnewi Campus, Anambra State,  

					Nigeria. International Journal of Basic Applied and  

					Innovative Research. 2017; 6(1): 2-9.  

					Pharmacological Effectiveness of Heat-treated  

					Cucumber (cucumis sativus l.) Juice against CCl4-  

					induced Detoxification in a Rat Model. Indian  

					Journal of Pharmaceutical Education and Research.  

					2017;51(2):280-287.  

					doi: 10.5530/ijper.51.2.33  

					14. Uzuazokaro MMA, Nwodo OFC, Anosike CA.  

					Phytochemical and proximate  

					composition of cucumber (Cucumis sativus) fruit  

					from Nsukka, Nigeria. African Journal  

					of Biotechnology. 2018; 17(38), 1215-1219. Doi:  

					10.5897/AJB2018.16410.  

					7. Nwogor TA, Ogbodo EC, Amah UK,  

					Ezeugwunne IP, Onah CE, Okwara JE, Onuegbu  

					AJ, Olisekodiaka MJ, Analike RA, Meludu SC. The  

					Effects of Moringa Oleifera Intake on Plasma  

					Glucose and Serum Lipid Concentrations in  

					Apparently Healthy Students of College of Health  

					Sciences, Nnamdi Azikiwe University, Nnewi  

					Campus, Anambra State, Nigeria. International  

					Journal of Novel Research in Life Sciences. 2017;  

					4(4):89-99.  

					8. Onah CE, Onah FC, Ehiaghe FA, Onyegbule AO,  

					Ogbodo EC, Ijeomah AU, Olisah CM, Nnaemeka  

					WS, Meludu SC, Dioka CE. Exploring the  

					Therapeutic Potential of Moringa Oleifera in Lead  

					Poisoning: An Investigation of its Effects on  

					Blood Lead Levels and Oxidative Stress in Rats.  

					International Journal of Clinical and Biomedical Research.  

					2023; 9(2):1-6.  

					9. Eze BC, Ezejindu DN, Ogbodo EC, Ezeugwunne  

					IP, Amah AK, Agada UN, Onuora IJ, Obi-Ezeani  

					CN, Egwuatu FO, Odumodu IO. The effects of  

					aqueous leaf extract of Telfaira occidentalis (fluted  

					pumpkin) on some hematological parameters in  

					adult female wistar rats. Journal of Preventive Medicine  

					and Holistic Health. 2019; 5(2):106-109.  

					10. Eze BC, Ogbodo EC, Ezejindu DN, Ezeugwunne  

					IP, Analike RA, Onuora IJ, Amah AK, Odumodu  

					IO, Obi-Ezeani CN, Egwuatu FO.  

					15. Mandey JS, Wolayan FR, Pontoh CJ, Sondakh  

					BFJ. Phytochemical characterisation of Cucumber  

					(Cucumis sativus L.) seeds as candidate of water  

					additive for organic broiler chickens. Journal of  

					Advanced Agricultural Technologies. 2019; 6(1), 61-64.  

					16. Oragwu IP, Okolo AJ, Emmanuel IV, Okoli PO,  

					Osuagwu CC. Onyia, OE, Usiakpebru AA,  

					Okechukwu JO. Phytochemical and Proximate  

					Composition of Cucumber (Cucumis sativus) Seed  

					Oil. International Journal of Research and Scientific  

					Innovation. 2021; 8(2): 244-250. Doi:  

					10.51244/IJRSI.2021.8207.  

					17. Bencheikh N, Elbouzidi A, Kharchoufa L,  

					Ouassou H, Alami Merrouni I, Mechchate H, Es-  

					Safi I, Hano C, Addi M, Bouhrim M, Eto B,  

					Elachouri M. Inventory of Medicinal Plants Used  

					Traditionally to Manage Kidney Diseases in  

					North-Eastern Morocco: Ethnobotanical  

					Fieldwork and Pharmacological Evidence. Plants  

					(Basel). 2021; 10(9):1966. doi:  

					10.3390/plants10091966.  

					18. Li S, Tan HY, Wang N, Zhang ZJ, Lao L, Wong  

					CW, Feng Y. The Role of Oxidative Stress and  

					Antioxidants in Liver Diseases. International  

					Journal of Molecular Science. 2015; 16(11):26087-  

					124. doi: 10.3390/ijms161125942.  

					19. Boozari M, Hosseinzadeh H. Natural medicines  

					for acute renal failure: A review. Phytotherapy  

					Research. 2017; 31(12):1824-1835. doi:  

					Hepatoprotective potential of the aqueous leaf  

					extract of Telfairia occidentalis on the Liver function  

					parameters in Adult Wistar Rats. Annals of Geriatric  

					Education and Medical Sciences. 2020; 7(1):39-42.  

					11. Maduka IC, Analike RA, Chiwetalu SN, Ogbodo  

					EC, Nnamdi JC, Njoku CM, Amah AK, Agada  

					UN. Evaluation of plasma glucose and serum lipid  

					profile levels among students in Nnewi consuming  

					Glycine max (soya bean). International Journal of  

					Pharmaceutical Sciences and Research. 2021; 12(4):2085-  

					2092.  

					10.1002/ptr.5943.  

					20. Ogbodo EC, Onah CE, Meludu SC, Ogbodo MC,  

					Ezeugwunne IP, Ehiaghe FA. Assessment of Lipid  

					Profile Levels among Older Adults in Nnewi.  

					Asian Journal of Cardiology Research. 2023; 6(1), 132–  

					141.  

					21. Ogbodo EC, Onah CE, Meludu SC, Ogbodo MC,  

					Ezeugwunne IP, Ehiaghe FA, Analike RA, Mbam  

					RE. Anthropometric Indices, Blood Pressure and  

					Some Apolipoproteins in older Adults in Nnewi,  

					Southeast Nigeria. African Journal of Biomedical  

					12. Okogeri O, Onu R. Nutritional and phytochemical  

					profiles of three neglected fruit seeds from Ebonyi  

					state. International Journal of Food Science and Nutrition.  

					2016; 1(3):42-44.  

					The Nigerian Health Journal, Volume 24, Issue 4  

					Published by The Nigerian Medical Association, Rivers State Branch.  

					Downloaded from www.tnhjph.com  

					Print ISSN: 0189-9287 Online ISSN: 2992-345X  

					1744  

				

			

		

		
			
				
					
				
			

			
				
					The Nigerian Health Journal; Volume 24, Issue 4 – December, 2024  

					Hepatorenal effects of cucumber consumption in older adults, Ogbodo EC et al  

					Research. 2024a; 27(1): 39-47. Doi: 10.4314/ajbr.  

					v27i1.5.  

					Electrolytes and Renal Histology of  

					Streptozotocin-Induced Diabetic Rats. IOSR  

					Journal of Pharmacy and Biological Sciences (IOSR-  

					JPBS). 2015; 10(4), 25-32.  

					22. Ogbodo EC, Onah CE, Amah AK, Okeke CS,  

					Obiorah MO, Okezie AO, Ogalagu RO, Iwuji JC,  

					Mbam RE, Meludu SC. Assessment of fasting  

					plasma glucose, insulin, insulin resistance and  

					glycated haemoglobin as markers of glycemic  

					control in apparently healthy older adults in  

					Nnewi. Indian Journal of Forensic and Community  

					Medicine. 2024b; 11(2):49-55. doi:  

					32. Fatima N, Fatmi N, Shahzada M, Sharma S,  

					Kumar R, Ali M, Kumar A. Ameliorating Effect of  

					Cucumis sativus (Cucumbers) against Arsenic  

					Induced Toxicity in Mice. Open Journal of Pathology.  

					2018; 8:78-84. doi:  

					10.4236/ojpathology.2018.83009.  

					10.18231/j.ijfcm.2024.013.  

					33. Ofoego UC, Nweke EO, Nzube OM.  

					Ameliorative Effect of Ethanolic Extract of  

					Cucumis Sativus (Cucumber) Pulp on Alloxan  

					Induced Kidney Toxicity in Male Adult Wistar  

					Rats. Journal of Natural Sciences Research. 2019;  

					9(4):12-22. doi: 10.7176/JNSR.  

					34. Saleem M, Javed F, Asif M, Baig MK, Arif M.  

					HPLC Analysis and In Vivo Renoprotective  

					Evaluation of Hydroalcoholic Extract of Cucumis  

					melo Seeds in Gentamicin-Induced Renal Damage.  

					Medicina (Kaunas, Lithuania), 55(4), 107. doi:  

					10.3390/medicina55040107  

					35. Abu OD, Awhin EP, Ifekwe JC. Liver Function  

					Status of Diabetic Wistar Rats Treated with  

					Ethanol Extract of Cucumis Sativus Fruit. Biomedical  

					Journal of Scientific and Technical Research. 2023;  

					51(2):42440-42445. doi:  

					10.26717/BJSTR.2023.51.008065  

					36. Howard TE. Clinical Chemistry. John Wiley and  

					Sons, New York, 1989, 4, 58-62.  

					37. Crook MA. Proteins in plasma and urine. In:  

					Clinical Biochemistry and Metabolic Medicine,  

					Hodder and Stoughton Ltd, London, 8th Edition,  

					2012, Pp. 283-284.  

					23. Aggarwal, R, Ranganathan P. Study designs: Part 4  

					- Interventional studies. Perspectives in Clinical  

					Research. 2019; 10(3):137–139. doi:  

					10.4103/picr.PICR_91_19.  

					24. Thiese MS. Observational and interventional study  

					design types; an overview.  

					Biochemia Medica. 2014; 24(2):199–210. doi:  

					10.11613/BM.2014.022.  

					25. Laron K. Creatinine assay by reaction kinetic  

					approach. Clinica Chimica Acta. 1972; 41:209- 217.  

					26. Ochei J, Kolhatkar J. Estimation of plasma urea by  

					Berthelot reaction. In: Medical Laboratory Science,  

					Theory and Practice, 6th reprint, Tata McGraw  

					Hill Publishing Company Limited, New Delhi,  

					2007, 114-115.  

					27. Reitman S, Frankel SA. Colorimetric method for  

					aspartate and alanine aminotransferases in serum.  

					American Journal of Clinical Pathology. 1957; 28:56-63.  

					28. Bessey OA, Lowry OH, Brock MJ. One-point  

					colorimetric method of determining alkaline  

					phosphatase in serum or plasma. Journal of Biology  

					and Chemistry. 1946; 164:3217.  

					29. IBM Corp. Released 2019. IBM SPSS Statistics for  

					Windows, Version 26.0. Armonk, NY: IBM Corp.  

					30. Heidari H, Kamalinejad M, Eskandari MR.  

					Hepatoprotective activity of Cucumis sativus against  

					cumene hydroperoxide induced-oxidative stress.  

					Research in Pharmaceutical Sciences. 2012;7(5):S936.  

					31. Olubunmi GA, Adeyemi SA. Effect of Allium  

					Cepa Supplemented Diets on Plasma Glucose,  

					Johnson-Davis KL. Enzymes in: Bishop ML Fody  

					EP Schoeff LE, eds. Clinical Chemistry: Principles,  

					Techniques, and Correlations. 7th ed. Philadelphia:  

					Lippincott Williams &Wilkins., 2013, Pp. 262–289.  

					The Nigerian Health Journal, Volume 24, Issue 4  

					Published by The Nigerian Medical Association, Rivers State Branch.  

					Downloaded from www.tnhjph.com  

					Print ISSN: 0189-9287 Online ISSN: 2992-345X  

					1745  

				

			

		

	
EPUB/toc.xhtml

Table of Contents


		Page






EPUB/images/img_02.png





EPUB/images/img_03.png
@relEiel





EPUB/images/img_01.png









