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EFFECT OF Gongronema latifolium (UTAZI) LEAVES ON ESSENTIAL HAEMATOLOGICAL AND BIOCHEMICAL PARAMETERS OF WISTAR RATS FED WITH POTATO STARCH.






ABSTRACT
Abstract
Background: Gongronema latifolium is a leafy vegetable and medicinal plant commonly consumed in West Africa. Its leaves contain bioactive constituents that may influence blood indices and organ function. This study evaluated the effects of whole G. latifolium leaves on selected haematological, hepatic, and renal biochemical parameters in Wistar rats fed with potato starch.
Methods: Sixty Wistar rats were randomly assigned into five groups of twelve animals each. Group A received normal feed and water. Group B received 30% potato starch and 70% normal feed with acarbose treatment. Group C received 30% potato starch and 70% normal feed without treatment. Groups D and E received diets containing 10% and 20% whole G. latifolium leaves, respectively, in addition to potato starch and normal feed. The feeding trial lasted four weeks. Six rats from each group were sampled at weeks two and four for assessment of haemoglobin, packed cell volume, alanine aminotransferase, aspartate aminotransferase, urea, and creatinine.
Results: At week two, the 20% G. latifolium group showed higher haemoglobin and packed cell volume values of 21.49 ± 5.37 g/dl and 42.69 ± 12.43%, respectively. Alanine aminotransferase and aspartate aminotransferase increased at week two in the G. latifolium groups, with values of 60.13 ± 7.32 U/L and 180.13 ± 11.93 U/L in the 10% group, and 41.87 ± 5.84 U/L and 152.75 ± 17.20 U/L in the 20% group. By week four, these enzyme activities declined in the treated groups. Urea levels were elevated at week two but decreased by week four, while creatinine showed variable responses, including an increase to 2.32 ± 0.00 mg/dl in the 20% group at week four.
Conclusion: Dietary inclusion of whole G. latifolium leaves influenced haematological and biochemical parameters in Wistar rats. The findings suggest possible haematological improvement, but the observed hepatic and renal changes indicate the need for cautious interpretation and further dose-related safety evaluation.
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1. INTRODUCTION
Plants remain invaluable sources of therapeutic agents owing to their biodiversity and rich composition of bioactive metabolites that serve as chemical templates for numerous drugs (Farombi, 2003). In Africa, the use of medicinal plants forms a major component of traditional healthcare, driven by their accessibility, cultural acceptance, and perceived safety. Among these plants, Gongronema latifolium belonging to the family Asclepiadaceae, has received increasing attention for its nutritional and medicinal properties. The plant is a climbing perennial shrub widely distributed in tropical Africa and is known locally as “Utazi” in southeastern Nigeria and “Arokeke” in the southwest (Anameze et al., 2023). It is consumed as a leafy vegetable and spice, imparting a characteristic bitter-sweet flavor to local dishes. Beyond its culinary relevance, G. latifolium features prominently in folk medicine, where it is traditionally used for the management of diabetes, malaria, hypertension, and loss of appetite. Toxicological assessments indicate that G. latifolium is relatively safe for consumption, with a median lethal dose (LD₅₀) greater than 5000 mg/kg body weight (Okochi et al., 2025). Several studies support its antidiabetic efficacy. Chinedu et al. (2024) reported improved postprandial glucose control when G. latifolium extract was administered with carbohydrate-based diets in diabetic rats, while Chukwudozie et al. (2021) observed sustained normoglycemia even after treatment withdrawal. Ezeaku et al., (2025) suggests that plant exert both immediate and long-term hyperglycaemic postprandial regulatory effects, potentially through α-amylase inhibition, improved insulin signaling: as seen in the yeast re-uptake assay. Also, in in-vitro and in-vivo assessment of the antidiabetic and weight control potential of G. latifolium using the aqueous extract and whole leaves respectively, Ezeaku et al., 2025 suggest that G. latifolium has a high potential ability to prevent blood sugar spike after a meal and good weight control. Phytochemical investigations reveal that G. latifolium is rich in secondary metabolites known to possess pharmacological importance. Quantitative analyses of the dried leaves show high levels of saponins (18.11%), tannins (16.23%), cyanides (14.32%), flavonoids (11.13%), and phenols (11.11%), with minimal alkaloids (0.12%) (Beshel et al., 2020). The fresh leaves, however, contain higher alkaloid concentrations (about 10%), whereas the roots have greater amounts of flavonoids, tannins, alkaloids, and cyanides compared with the stems (Egbung et al., 2011; Beshel et al., 2020). These compounds are associated with diverse biological functions, including antioxidant, anti-inflammatory, and organ-protective activities, which may collectively underlie the plant’s therapeutic potential. In addition to its hypoglycemic effect, G. latifolium has demonstrated renal-protective properties in several experimental models. Aqueous leaf extracts significantly reduced serum urea and creatinine levels in rats exposed to nephrotoxic substances such as carbon tetrachloride and chloroquine (Onuoha & Chinaka, 2013; Ndodim et al., 2014). Hasani et al. (2023) also reported that pregnane compounds isolated from the plant were safe for renal biomarkers. However, some inconsistencies have been reported, as ethanolic extracts were found to elevate serum urea levels in certain studies (Sulaiman et al., 2022; Adeyemi et al., 2021). Such variations may be attributed to differences in extraction solvent, dosage, or exposure duration, underscoring the importance of standardized experimental designs when assessing the plant’s renal effects. The hepatoprotective potential of G. latifolium has also been substantiated. Omodale et al. (2017) documented a significant reduction in serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels in paracetamol-induced hepatotoxic rats treated with aqueous root extract. Similar hepatoprotective outcomes were recorded in diabetic models (Ajiboye et al., 2022; Obeagu et al., 2022). Conversely, high doses of alcoholic extracts were associated with mild hepatotoxic responses, though these were largely reversible upon withdrawal of treatment (Al-Hindi et al., 2019; Omodamiro et al., 2021; Nsor-Etoh et al., 2024). In lactating rats, aqueous extracts produced no overt hepatic toxicity but caused slight increases in liver and pancreatic weights accompanied by modest inflammatory changes (Katchy et al., 2020). Collectively, these findings suggest that G. latifolium exhibits hepatoprotective effects at moderate doses, while excessive intake particularly of alcohol-based extracts may induce transient hepatic stress.	Comment by Sathiaseelan, Roshini: Please correct the font 
Overall, existing literature highlights G. latifolium as a plant of significant pharmacological interest, possessing bioactive constituents that influence hematological, biochemical, hepatic, and renal parameters. Nevertheless, discrepancies among studies regarding dosage, solvent type, and treatment duration suggest the need for further controlled evaluations. Comprehensive understanding of its phytochemical composition, dose dependent actions, and organ specific effects will be crucial in establishing standardized formulations and ensuring its safe incorporation into evidence-based phytomedicine.
2. MATERIALS AND METHODS
2.1	Plant materials
The plant leaves of G. latifolium were collected from Eke Awka market, Anambra State. The leaves of G. latifolium were identified by a taxonomist in Botany Department of Nnamdi Azikiwe University, Awka and subsequently deposited at the herbarium with voucher number NAUTH 34A.
2.2 Sample Preparation and Extraction
The leaves of G. latifolium were washed with distilled water and air dried in the Applied Biochemistry Laboratory sample drying room for 21 days. The dried leaves were ground into fine powdery texture using an electric blender and stored in a well labelled plastic bag, which was later used intact for formulation of rat rations. 
2.3	ANIMAL AND EXPERIMENTAL DESIGN
A total of sixty (60) Wistar rats were procured from Onyewuchi farms at Ifite Awka, Anambra State, and kept in the department of biochemistry Nnamdi Azikiwe animal house for a period of one week (7 days) for acclimatization and, fed with food and water only. The sixty wistar rats were randomly divided into five groups of twelve (12) rats each in a group, as seen in table 1 below.


Table 1. Grouping of Animals
	Group
	No. of animals
	Treatment

	Group A: (normal control)
	12
	Fed with normal feed and water

	Group B: (standard positive control)
	12
	fed with 30% of potato starch, 70% of normal feed and treated with Acarbose

	Group C: (untreated negative control)
	12
	fed with 30% potato starch and 70% normal feed

	Group D: (Test group 1)
	12
	fed with 10% G. latifolium (whole leaves), 30% potato starch and 60% normal feed

	Group E: (Test group 2)
	12
	(fed with 20% G. latifolium (whole leaves), 30% potato starch and 50% normal feed).




2.4	BIOCHEMICAL ASSAYS
Six rats from each groups were used for the assessment of organ system functions (liver function test, haematological assay and kidney function test) at week two and week four respectively, following administration of the rats’ rations.
2.4.1	LIVER FUNCTION ASSESSMENT
2.4.1.1	Assay for Aspartate Amino Transferase (AST) activity
Principle: the kit works on the conversion of aspartate to oxaloacetate by aspartate amino transferase enzyme. The oxaloacetate reacts with 2,4-diphenylhydrazine which is converted to oxaloacetate 2,4-diphenylhydrazone complex. The addition of sodium hydroxide solution dissolves this complex and allows 2,4-dinitrophenyhydrazone to be measured at 546nm.
Procedure: Randox kit was used for AST activity determination. The method of Reitman and Frankel (1957) was adopted. The blood samples were centrifuged and the sera were used for the analysis. Sample of 0.1ml was pipetted into test tubes. A 0.5ml of phosphate buffer were used on the sample and blank, mixed and incubated at 370c for 30minuts. 2,4-dinitrophenihydrazine was added to the sample test tubes, mixed and allowed to stand for exactly 20 minutes. Sodium hydroxide was added to the sample and blank at 546nm after 5 minutes. The AST activity was determined by the calibration curve provided in the kit.
2.4.1.2	Assay for Alanine Amino Transferase (ALT) activity
Principle: The kit works on the conversion of alanine to pyruvate by alanine amino transferase enzyme. The pyruvate reacts with 2,4-diphenylhydrazine which is converted to pyruvate 2,3-diphenylhydrazone complex. The addition of sodium hydroxide solution dissolves this complex and allows 2,4-dinitrophenylhydrazone to be measured at 546nm.
Procedure: Randox kit was used for AST activity determination. The method of Reitman and Frankel (1957) will be adopted. The blood samples were centrifuged and the sera was used for the analysis. Sample of 0.1ml will be pipetted into test tubes. About 0.5ml of phosphate buffer was added to the sample and blank, mixed and incubated at 370c for 30 minutes. 2,4-dinitrophenihydrazine was added to the sample test tubes, mixed and allowed to stand for exactly 20 minutes. Sodium hydroxide was added to the sample and blank at 546nm after 5 minutes. The ALT activity was determined by the calibration curve provided in the kit.
2.4.2	KIDNEY FUNCTION ASSESSMENT
2.4.2.1	Blood urea concentration determination
Principle: Urea in serum is hydrolysed to ammonia in the presence of urease. The ammonia is then measured photometrically by Berthelot’s reaction.
Urea + H2O ------- 2NH3 + CO2
NH3 + hypochlorite + phenol -------- indophenol (blue compound)
Procedure:  Blood urea content was determined using commercial kits from Randox Laboratories by a method by Fawett and Scott (1960). The blood samples were allowed to cloth and then centrifuged in order to get the sera which were used for the analysis. Ten microliter (10µl) of blank, standard and sample (blood sera) was pipetted into 19 test tubes. Thereafter 100µl of sodium nitroprusside (R1b) and urease (R1a) were then added, mixed and incubated at 37oC for 10 minutes, 2.5ml of phenol concentrate (R2) and hypochlorite concentrate (R3) were then added, mixed and incubated at 37oC for 10 minutes. The Absorbance of the sample and standard were read against the blank at 546nm.
Urea concentration = A sample × standard concentration (mg/dl)
				A standard
Where A sample = Absorbance of sample
		A standard= Absorbance of standard

2.4.2.2	Creatinine concentration determination
Principle: Creatinine content was determined using the commercial kits from Randox Laboratories using the colorimetric method described by Osigwe et al., (2017). The clothed blood sample was centrifuged and the sera were used to carry out the analysis. Working regents (picric acid and sodium hydroxide) of 1.0ml and 0.1ml of standard solution and sample were pipetted into 19 test tubes, mixed and after 30 minutes the absorbance A1 of the standard and sample were read at 492nm. Exactly 2 minutes later the absorbance A2 of the standard and sample were read again.
Creatinine concentration = A2 – A1 (sample)		×  standard conc. (mg/dl)
			      A2 – A1 (standard)
Where A1(sample) = initial absorbance of sample
		A1(standard) = initial absorbance of standard
		A2(sample) = final absorbance of sample
		A2(standard) = final absorbance of standard.
2.4.3	HAEMATOLOGICAL ANALYSIS
Blood sample (2ml) was taken from each experimental animal per replicate through cardiac puncture into a sample bottle containing ethylene diamine tetraacetic acid (EDTA) and taken to the laboratory in the department of applied biochemistry in Nnamdi Azikiwe University Awka for haematological study. The samples were analyzed for packed cell volume (PVC) and haemoglobin count.
2.4.3.1	Estimation of packed cell volume (PCV) by micro haematocrit method.
Mix the sample thoroughly by inverting it gently, a capillary tube is then placed in the EDTA bottle containing the blood sample. The EDTA bottle containing the anticoagulant whole blood is tilted to about 45o to assist filling of the capillary tube before removing it from the EDTA bottle. The exterior part of the capillary tube is cleaned with a tissue paper and the other end of the capillary rube is inserted into the plasticine. Once sealed, the capillary tube is put into a test tube and spun in the haematocrit centrifuge for five minutes. After, the capillary tube which has been separated into the red cells and plasma, it is placed in a micro haematocrit reader by aligning the bottom of the red blood cell column with the 0% line and the top of plasma with 100% line, the measurement is taken at the RBC column and is expressed in percentages.
2.4.3.2	Estimation of haemoglobin (Hb) by sahli method
The haemoglobinometer tubes and pipette was properly cleansed and dried, the haemoglobinometer tube is filled with N/10 HCl up to its lower mark i.e. 2 g/dl or 10% mark with the help of a dropper. The Sahli’s pipette (20µl) was pipetted and poured into the haemoglobin tube containing N/10 HCl. It is mixed and left for 10 minutes in order for a complete conversion of haemoglobin to haematin. Distilled water was added in drops and stirred till the color matches with the standard glass of the comparator. The reading was taken at lower meniscus, which directly gives the haemoglobin concentration in 100ml of the blood.
2.5	DATA ANALYSES
The means and standard deviations of the data were calculated from three independent measurements of each sample. The data analyses were carried out using Microsoft excel 2010 version and Statistical Package for Social Science 20 (SPSS), and p˂0.05 indicated significance.
3.	RESULTS
3.1	Biochemical Assays
3.1.1	Liver function assessment
3.1.1.1	Alanine amino transferase and Aspartate amino transferase
Table 1. shows the results of ALT and AST levels of the experimental rats at two-week interval for the duration of four weeks. Daily consumption of G. latifolium at these concentrations (10% and 20%) could significantly increase (p<0.05) ALT (60.13±7.32 and 41.87±5.84U/L respectively) activity in 2 weeks when compared with the normal control group (34.84±5.61%). After 4 weeks, there was a slight reduction in ALT for the 10% G. latifolium group (57.93±8.30U/L) but a significant reduction (p<0.05) in the 20% G. latifolium group (29.80±7.98U/L). Also, there was a significant increase (p<0.05) in AST activity in the G. latifolium groups after two weeks of consumption, in both the 10% G. latifolium group (180.13±11.93U/L) and 20% G. latifolium group (152.75±17.20U/L) when compared with the normal control group (82.13±9.61U/L). After 4 weeks, there was a reduction (85.67±7.26UL) in 10% G. latifolium group, although these activities were not significantly different from that of the positive control group (91.33±8.44U/L), while the 20% G. latifolium group (79.17±0.93U/L) significantly reduced (p<0.05) AST levels.






Table 2: Liver function assessment
	Groups
	ALT (After 2 weeks)
	ALT ( After 4 weeks)
	AST (After 2 weeks)
	AST (After 4 weeks)

	Normal control
	34.84±5.61
	70.10±8.47
	82.13±9.61
	72.00±8.44

	Positive control
	22.68±1.97
	56.00±6.43
	106.33±9.37
	91.33±9.16

	Negative control
	40.07±4.26
	61.13±4.70
	96.58±9.56
	113.67±11.78

	10% G.latifolium
	60.13±7.32
	57.93±8.30
	180.13±11.93
	85.67±7.26

	20% G.latifolium	Comment by Sathiaseelan, Roshini: Please include statistical analysis details
	41.87±5.84
	29.80±7.98
	152.75±17.20
	79.17±0.93




3.1.2	Haematological Assays
3.1.2.1	Red blood cell indices (Haemoglobin and Packed cell volume)
Table 3. shows the results of the Hb and PVC of the experimental animals respectively at two-week interval for the duration of four weeks. From the results, the 20% G. latifolium group had the highest Hb (21.49±5.37g/dl) and PCV (42.69±12.43g/dl) levels after 2 weeks of daily consumption when compared with the rest of the groups, while the positive control group (9.22±0.97 and 27.65±2.92g/dl for both Hb and PCV respectively) had the least levels. After 4 weeks, the negative control group had higher PCV (57.85±8.38g/dl) levels though they weren’t significantly higher (p<0.05) than the rest of the groups with the normal control (46.56±6.82g/dl) having the least. Also, after the 4 weeks, the 10% and 20% G. latifolium increased PCV levels (50.62±4.09 and 55.27±3.58g/dl) above that of the normal control (46.56±6.82g/dl) and positive control (47.63±12.53g/dl) and this increase was dose-dependent.

Table 3: Average red blood cell indices of the various groups during the experimental period
	Groups
	Hb count after 2 weeks
	Hb count after 4 weeks
	PCV levels after 2 weeks
	PCV levels after 4 weeks

	Normal control
	11.43±2.05
	15.52±2.27
	34.29±6.14
	46.56±6.82

	Positive control
	9.22±0.97
	19.55±4.98
	27.65±2.92
	47.63±12.32

	Negative control
	13.83±1.65
	19.28±2.79
	41.50±4.95
	57.85±8.38

	10% G.latifolium
	11.42±2.04
	16.87±1.36
	41.38±9.54
	50.62±4.09

	20% G.latifolium	Comment by Sathiaseelan, Roshini: Include statistical analysis details
	21.49±5.37
	18.42±1.19
	42.69±12.43
	55.27±3.58



3.1.3	Kidney function assessment
3.1.3.1	Urea and creatinine level assessment
Table 4. shows the results of Urea and creatinine levels of the experimental rats respectively at two-week interval for the duration of four weeks. There was a significant increase (p<0.05) in urea level for 10% (270.60±29.63mg/dl) and 20% (177.33±26.53mg/dl) G. latifolium for 2 weeks with the highest urea level seen in the 10% G. latifolium group (270.60±29.63). After 4 weeks, there was a significant drop (p<0.05) in urea level in the 10% (69.10±18.71mg/dl) and 20% (36.54±16.63mg/dl) G. latifolium group, with the 20% being more reduced when compared with the rest of the groups. The 10% G. latifolium group (1.80±0.46mg/dl) had the highest creatinine level while the positive group had the least (0.90±0.35mg/dl). After week 4, there was a decrease in creatinine for the 10% G. latifolium (0.30±0.59mg/dl) but there was an increase in 20% G. latifolium group (2.32±0.00mg/dl), though this increase was not significant.

Table 4: Average kidney function parameters during the experimental period
	Groups
	Urea levels (After 2 weeks)
	Urea levels (After 4 weeks)
	Creatinine levels (After 2 weeks)
	Creatinine levels (After 4 weeks)

	Normal control
	98.09±3.73
	110.70±7.45
	1.76±0.58
	1.24±0.49

	Positive control
	107.41±2.67
	65.34±8.92
	0.90±0.35
	1.21±0.27

	Negative control
	53.94±3.75
	77.18±8.21
	1.30±0.55
	1.22±0.38

	10% G.latifolium
	270.60±29.63
	69.10±18.71
	1.80±0.46
	0.80±0.59

	20% G.latifolium	Comment by Sathiaseelan, Roshini: Include statistical analysis details
	177.33±26.53
	36.54±16.63
	1.02±0.37
	2.32±0.00



4.1	Discussion 
Daily intake of G. latifolium initially elevated ALT and AST after two weeks especially at 10% extract (60.13 ± 7.32; 180.13 ± 11.93) suggesting early hepatic stress possibly due to high saponin or alkaloid content. However, by week four, enzyme levels declined significantly, with the 20% group showing marked reductions (29.80 ± 7.98; 79.17 ± 0.93). These findings mirror earlier reports of hepatotoxicity at high doses and prolonged use of alcoholic extracts (Al-Hindi et al., 2019; Omodamino et al., 2021), yet contrast studies highlighting hepatoprotective effects at moderate doses (Omodale et al., 2017; Ajiboye et al., 2022; Obeagu et al., 2022). Variations likely reflect differences in extract type, dosage, and duration.	Comment by Sathiaseelan, Roshini: Could have included histopathological analysis of liver tissues from these rats
Need more details regarding the dose and duration of the treatment
Treatment with G. latifolium significantly increased Hb (21.49 ± 5.37 g/dl) and PCV (42.69 ± 12.43 g/dl), particularly in the 20% extract group after two weeks, while the positive control had the lowest values. After four weeks, all treated groups maintained higher PCV than controls in a dose-dependent pattern. This suggests that bioactive compounds (flavonoids, alkaloids, and iron-rich phytoconstituents) enhance erythropoiesis and haematopoietic function (Ajiboye et al., 2021). Similar hematopoietic improvements have been reported (Akinnuga et al., 2024; Ajiboye et al., 2021). However, Oguwike et al. (2013) reported reduced red cell indices with aqueous extracts, indicating that extract form and animal model may influence outcomes.
Short-term consumption increased serum urea, especially in the 10% group after two weeks, but levels normalized by week four in the 20% group. Creatinine changes were minor and not statistically significant. These findings suggest that high doses may transiently stress renal function but adapt over time. Similar mild elevations have been noted (Adeyemi et al., 2021; Sulaiman et al., 2022), while other studies demonstrated nephroprotective effects, pregnane compounds showed no renal toxicity (Hasani et al., 2023), and combined leaf-fruit extracts lowered urea and creatinine under oxidative stress (Okochi et al., 2025).

Conclusion
This study evaluated the effect of whole Gongronema latifolium leaves on selected haematological and biochemical parameters in Wistar rats fed with potato starch. The findings showed that dietary inclusion of the leaves, particularly at 20%, was associated with increased haemoglobin and packed cell volume values during the experimental period. These changes suggest that the plant material may influence haematological status under the conditions of the study. However, the observed changes in alanine aminotransferase, aspartate aminotransferase, urea, and creatinine indicate that hepatic and renal responses also occurred following administration of the formulated diets.
The increases in liver enzymes and urea after two weeks, followed by reductions at four weeks, suggest a possible adaptive physiological response, although this cannot be concluded definitively from the present data. The elevated creatinine value observed in the 20% group at week four also requires careful interpretation. Overall, the results indicate that G. latifolium leaves may have beneficial effects on selected blood indices, but their use at higher dietary concentrations should be approached with caution. Further studies using broader biochemical markers, histological assessment, and longer observation periods are needed to clarify dose-dependent safety and biological effects.
Limitations
This study has some limitations that should be considered when interpreting the findings. The age, sex, initial body weight, and detailed housing conditions of the experimental animals were not fully described, which may affect reproducibility. The study assessed only selected haematological, hepatic, and renal parameters; therefore, the findings do not provide a complete evaluation of systemic toxicity or organ function. Histopathological examination of the liver and kidney was not included, limiting confirmation of tissue-level effects suggested by the biochemical results. The treatment period was limited to four weeks, and longer-term effects were not assessed. In addition, only two dietary concentrations of Gongronema latifolium leaves were tested, making it difficult to define a clear dose-response relationship. The statistical presentation also did not include detailed group annotations in the tables. Further studies with improved experimental reporting, additional biomarkers, histological assessment, and longer exposure periods are recommended.
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