
Nephrotoxicity Screening of Aqueous Extract of Commelina diffusa in Non-Pregnant Female Wistar Rats: Acute to Chronic Exposure
Abstract: Nephrotoxicity is the immediate degeneration in the kidney activity arising from the toxic effect of medications and chemicals. Commelina diffusa is a medicinal herb that has long been used to treat a variety of ailments, however, its nephrotoxic effect has not been scientifically proven. This study evaluated the nephrotoxicity profile of aqueous extract of the aerial parts of Commelina diffusa in non-pregnant female Wistar rats. Commelina diffusa were collected from Sagbama Local Government Area of Bayelsa State. Fifty (50)  adult female Wistar rats (120–170g) were acclimatized for fourteen days under standard laboratory conditions with free access to feed and water. Rats were divided into 10 groups of five rats per groups. Group 1 served as control while group 2-4 orally received 166mg/kg of the extract for 7,14, and 21 days. Group 5-7 administered 250mg/kg while 8-10 were treated at 500mg/kg of the extract for 7, 14, and 21 days. All assays were carried based on standard methods. The RBC, Hb, WBC of group 10 were 11.43±0.03x1012/L, 13.84±0.02mg/dl, and 34.63±0.05x109/L respectively, were higher than those of group 1 (control). The K+, HCO32-, creatinine, and urea of group 10 (treated at 500mg/kg) were 17.62±0.03, 56.74±0.03 mmol/l, 0.64±0.02 mmol/l, and 4.68±0.03 mmol/l respectively, were spiked than the control. The RBC, Hb, and WBC were markedly amplified in rats treated at 500 mg/kg, suggesting anti-anaemic effect of the extract. The appreciably elevated electrolyte levels in kidney homogenates of the extract treated rats indicates, it Potentiated electrolyte synthesis and the extract is less nephrotoxic at 500mg/kg.
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1. INTRODUCTION
Examination of medicinal plants for curative agents persist to be a hub of life-science research, driven by the intensifying appreciation of their prospect to confront neglected medical needs (Jung et al., 2016). Medicinal plants have obtained mindfulness for their capacity to regulate key biological pathways implicated in disease conditions (Jung et al., 2016). Zhang et al. (2021) showed that Curcuma longa (Turmeric) reduced oxidative stress, inflammation, and apoptosis in renal cells. The study indicated that, curcumin supplementation reduced cisplatin- and gentamicin-induced nephrotoxicity in rodent models (Zhang et al., 2021). Al-Snafi et al. (2020) demonstrated that Silybum marianum extract alleviated nephrotoxicity in doxorubicin-treated rats and reduced markers of kidney injury through Antioxidant and anti-inflammatory mechanisms. Abdel-Daim et al. (2020) reported that Zingiber officinale (ginger) elicited ameliorated nephrotoxicity caused by gentamicin in rats through Anti-inflammatory and antioxidant mechanisms.
Commelina diffusa is locally used in the mitigation of inflammatory conditions in Nigeria. Commelina diffusa, a medicinal herb located in tropical and subtropical areas of the world, belonging to the Commelinaceae family. This medicinal herb has long been used to treat a variety of ailments (Rahman et al., 2021). Wellington et al. (2025) have investigated the bioactive and nutritional potential of Commelina diffusa: a comprehensive Study. Wellington and Teke (2025) verified the mitigation of doxorubicin-induced cardiovascular damage using Commelina diffusa extract in Wistar rats. A study on the cardiotoxicity screening of Commelina diffusa aqueous extract in female Wistar rats: acute, sub-acute, and chronic effects following OECD 425 guidelines has been carried, where the extract at 166, 250 and 500mg/kg yield minimal toxicity on heart tissues (Wellington et al., 2025). This investigation is hence designed to examine the nephrotoxicity screening of Commelina diffusa aqueous crude extract in non-pregnant female Wistar rats. By studying key biochemical markers of kidney function, oxidative stress, and histopathological changes, and the probing seeks to provide empirical data on the impact of the extract on renal tissue.
Nephrotoxicity is the immediate degeneration in the kidney activity arising from the toxic effect of medicaments and chemicals. The conventional markers of nephrotoxicity and renal dysfunction are blood urea and serum creatinine which are regarded as low sensitive in the detection of early renal dysfunction (Al-Naimi et al., 2019). Herbal medicine (HM) has been extensively employed to ameliorate diseases since time immemorial and has substantially aided to the health of humans. Certain plant extracts have been shown to impair renal activity by causing tubular necrosis, glomerular damage, and interstitial inflammation. Scientific investigations into the utilisation of herbal medicines for the treatment and prevention of Chronic Kidney Disease in both humans and experimental models indicate that 17 studies have reported the clinical application of approximately 13 medicinal plants in human subjects, while 37 studies have demonstrated the therapeutic potential of 24 medicinal plants in animal models and in vitro systems, elucidating their possible mechanisms of action. These herbal interventions exhibit anti-inflammatory, antioxidant, chemopreventive, and immunomodulatory properties. The anti-inflammatory effects are primarily mediated through the regulation of key molecular pathways, including cyclooxygenase-2, signal transducer and activator of transcription 3 (STAT3), and IκB kinase β signalling pathways (Borkar et al., 2022; Xu et al., 2020). Such biological activities may contribute to improvements in renal function markers, including serum creatinine, urea, and electrolyte balance. However, certain herbal compounds may exert adverse effects. For instance, Artemisinin has been associated with renal toxicity (Xu et al., 2020). Similarly, Luo et al. (2018c) reported a fatal case following the administration of a 400 g decoction of Leonurus japonicus Houtt., where the patient developed abdominal pain, headache, lower back pain, and multiple organ haemorrhage within 24 hours. Subsequent analysis attributed the outcome to excessive dosage and repeated administration, leading to renal deterioration and systemic toxicity. In contrast, Wellington et al. (2022) conducted acute, sub-acute, and chronic toxicity evaluations of aqueous extracts derived from the aerial parts of Leonurus cardiaca in non-pregnant female Wistar rats, following OECD 425 guidelines, and reported that the extract was safe at an oral dose of 500 mg/kg. Although medicinal plant extracts may offer substantial therapeutic benefits, inappropriate usage may pose risks to renal health. Therefore, rigorous evaluation of dosage, preparation methods, and tolerability is essential to ensure the safe and effective application of herbal medicines.

Acute to chronic exposure evaluation is a very vital step in toxicological evaluation of extracts of medicinal plants. While several medicinal plants may be traditionally deemed scientific safety evaluation is indispensable to ensure that they do not produce harmful effects upon exposure. OECD guidelines provide standardized and internationally recognized protocols for this assessment (Gothe et al., 2023). Acute oral toxicity assessment, based on OECD Test Guideline 425 on Commelina diffusa extract may characterize whether the extract is conceivably toxic at high doses and may aids in determining safe dose spans for subsequent studies. Chronic toxicity testing based on OECD guideline on Commelina diffusa extract may be imperative for determining long-term safety of the extract and possibly identify target organs that may accumulate damage over prolonged exposure (Gothe et al., 2023, Erhirhie et al., 2021; Al-Afifi et al., 2022).
Commelina diffusa is one such plant commonly used for its alleged curative properties. Despite its comprehensive ethnomedicinal use, there is limited scientific verification concerning its safety evaluation, especially with respect to renal function. Nephrotoxicity persists a major concern in pharmacological and toxicological studies, as many herbal products, may exert harmful effects when consumed in high doses or over prolonged exposure. Studies on Commelina diffusa were primarily on its pharmacological activities, with insufficient attention given to its potential toxic effects under acute and chronic exposure conditions. This generates a considerable knowledge gap regarding its safety dosage limits and long-term impact on the kidneys.  Therefore, this study seeks to evaluate the nephrotoxic probable of the aqueous extract of Commelina diffusa through both acute and chronic exposure models. Findings of this study will contribute to establishing its safety profile and providing scientific validation for its traditional utilizations while decreasing potential health risks.

2. MATERIALS AND METHODS
2.1 Chemical/Reagents 
All the reagents used in the study were of analytical grade.  Potassium, sodium, bicarbonate, creatinine, and urea kits were purchased from bought from Cheelab Nigeria Ltd, produced by Randox Laboratories Ltd, stationed in Crumlin, County Antrim, United Kingdom. TBARS (MDA), glutathione peroxidase (GPx), superoxide dismutase (SOD) kits were bought from purchased from bought from Cheelab, manufactured by Randox Laboratories Ltd, stationed in Crumlin, County Antrim, United Kingdom while Sigma-Aldrich kits such as catalase and glutathione were purchased from Cheelab Nigeria Ltd, produced by Merck KGaA, Darmstadt, Germany. All solutions, buffers and reagents were prepared with glass-distilled water.

2.2 Source and Identification of Plant Material 
The fresh aerial parts of Commelina diffusa were harvested from Toru-Orua and Ebedebiri Communities, in Sagbama Local Government Area of Bayelsa State, Nigeria. The plant sample was identified and authenticated at the Herbarium Unit of the Department of Agriculture, University of Africa Toru-Orua. The sample was registered with Voucher Number UAT/A/3011.
2.3 Source of Experimental Wistar Rats 
Fourty (40) adult non-pregnant Wistar rats  weighing 120 and 170g were purchased from the Biochemistry Animal House, University of Port Harcourt and be acclimatized for Fourteen days, giving free access to rat feed and water. The rats were kept in clean plastic cages in well ventilated room, fed with standard animal feeds produced by Grand Cereals and Oil Mills Ltd., Yenagoa, and water ad libitum. The rats were handled according to the principles and standard protocols for the use of laboratory animals for experiments.
2.4 Animals and Approval from Animal Ethical Committee 
Healthy nulliparous and non-pregnant female Wistar rats (120-170g) between 8 and 10 weeks were used for all the experiments in this study. The animals were maintained under standard husbandry conditions in the animal house of ‘College of Health Sciences, University of Africa Toru-Orua, Nigeria (temperature 25 ± 2 °C) in a natural light-dark cycle and fed with standard rodent diet and water ad libitum. Ethical committee clearance was obtained from IAEC (Institutional Animal Ethics Committee) of UAT/CEREMAD/REC/MM72/011.Ref. No. UAT20/03/01/1377.
2.5 Determination of Median Lethal Dose (LD50) of Aqueous Extract of the Aerial Parts of Commelina diffusa
The median lethal dose (LD₅₀) of the aqueous extract of the aerial parts of Commelina diffusa was determined using the up-and-down procedure in accordance with the Organisation for Economic Co-operation and Development guidelines (OECD 425, 1998), as modified by Wellington et al. (2022). A total of 20 female, non-pregnant Wistar albino rats were utilised and randomly allocated into four groups, each comprising five animals. The extract was administered sequentially, one animal at a time, across four graded dose levels (1250, 2500, 3750, and 5000 mg/kg body weight). In the initial phase, rats in the first group received a single oral dose of 1250 mg/kg body weight and were monitored for 48 hours for signs of toxicity and mortality. No mortality was observed at the highest tested dose of 5000 mg/kg body weight. Consequently, a confirmatory test was conducted using two additional female Wistar rats, each administered a single dose of 5000 mg/kg body weight and observed for 24 hours. Although mild signs of toxicity were noted, no mortality occurred. Based on the up-and-down procedure, the LD₅₀ was estimated by halving the highest administered dose, yielding a value of 2500 mg/kg body weight, in accordance with OECD 425 guidelines (1998).
2.6 Experimental Design
Fifrty (50) Wistar albino rats weighing between 120 and 170g were used for this study. They were be purchased from the Biochemistry Animal House, University of Port Harcourt Choba and be acclimatized for 14 days, giving free access to rat feed and water. The rats were then be divided on basis of body weight into ten groups five rats per group and treated as shown in the table below.
Table 1 Experimental design 
	Groups
	Treatment
	Duration

	1
	Received rat feed H2O only, serving as normal control
	21 days

	2
	Received 166mg/kg C. diffusa+ rat feed+ H2O only
	7 days

	3
	Received 166mg/kg C. diffusa+ rat feed+ H2O only
	14 days

	4
	Received 166mg/kg C. diffusa+ rat feed+ H2O only
	21  days

	5
	Received 250 mg/kg C. diffusa+ rat feed+ H2O only
	7 days

	6
	Received 250 mg/kg C. diffusa+ rat feed+ H2O only
	14 days

	7
	Received 250 mg/kg C. diffusa+ rat feed+ H2O only
	21 days

	8
	Received 500 mg/kg C. diffusa+ rat feed+ H2O only
	7 days

	9
	Received 500 mg/kg C. diffusa+ rat feed+ H2O only
	14 days

	10
	Received 500 mg/kg C. diffusa+ rat feed+ H2O only
	21 days


Exactly, 24 hours after the last day of oral treatment with the extract, the rats were humanly sacrificed through cervical dislocation, blood sample were be collected for biochemical assays. The kidneys were harvested and were divided into two equal halves. Half of the organs were homogenized for estimation of kidney biomarkers while the other half was used for histological examination.
2.7 Renal Function and Toxicity Assessments 
A range of biochemical parameters was assessed using enzyme-linked immunosorbent assay (ELISA) and Randox diagnostic kits in a biochemical analyser. Renal function was evaluated by measuring plasma levels of potassium, sodium, bicarbonate ions, creatinine, and urea. Oxidative stress biomarkers were determined in plasma, as well as in cardiac and renal tissue homogenates, including malondialdehyde (MDA), glutathione (GSH), glutathione peroxidase (GPx), superoxide dismutase (SOD), and catalase (CAT). Haematological indices analysed comprised red blood cell count (RBC), haemoglobin concentration (Hb), mean corpuscular haemoglobin (MCH), and white blood cell count (WBC).
2.8 Histopathological Analysis of Kidney Tissues 
The kidney isolated from sacrificed non-pregnant Wistar albino rats was fixed in 10% formalin, then after processing embedded in paraffin wax. Paraffin sections were made at 5 mm and stained with hematoxylin and eosin. The slides were studied under a light microscope and captured the magnified images of tissues structure for further study.
2.9 Statistical Analysis 
All Data are represented as means ± error of mean (M±E) and were analyzed using Statistical Package foe Social Sciences (SPSS) for window version 20.0 USA. Descriptive statistics was done by one way analysis of variance (ANOVA) and multiple comparison was done using Turkey Post hoc at (p≤0.05) confidence interval.
3. RESULTS AND DISCUSSION 
Over the past two decades, reports of nephrotoxicity have increased markedly, with associations established for several classes of pharmacological agents, including non-steroidal anti-inflammatory drugs (NSAIDs), antibiotics, diuretics, paracetamol, contrast media, and chemotherapeutic agents (Thoma, 2000; Schetz et al., 2005). Certain herbal medicines have also been implicated in hypersensitivity reactions, typically manifested by inflammatory infiltration within the interstitial and tubular compartments of the kidney. Furthermore, contamination of herbal products with toxic substances such as dichromate, cadmium, and phenylbutazone has been shown to contribute significantly to renal injury (Uber and Sutherland, 2020; Isnard et al., 2004; Posadzki et al., 2013). Table 2 presents the effects of aqueous extracts of the aerial parts of Commelina diffusa on electrolyte biomarkers in kidney homogenates of normal, non-pregnant female rats. The mean homogenate potassium (K⁺) levels in extract-treated rats at a dose of 166 mg/kg for 7, 14, and 21 days were significantly elevated compared with the control group. Similarly, administration of the extract at doses of 250 and 500 mg/kg over the same durations resulted in significant increases in K⁺ levels relative to control values. In addition, the mean homogenate bicarbonate (HCO₃⁻) concentrations in rats administered 166, 250, and 500 mg/kg of the extract for 7, 14, and 21 days were markedly higher than those of the control group. A comparable trend was observed for sodium (Na⁺) levels, with significant increases recorded in rats treated with 166 mg/kg across all time points, as well as in those receiving 250 and 500 mg/kg when compared with normal control values. The most pronounced elevation in Na⁺ concentration was observed at the 500 mg/kg dose, followed by 250 mg/kg, while the least effect was recorded at 166 mg/kg. Notably, the effects of Commelina diffusa extract on mean K⁺ and Na⁺ levels at doses of 166, 250, and 500 mg/kg were less pronounced than those reported for ethanolic leaf extracts of Launaea taraxacifolia following a 10-day treatment period, as documented by Lydia et al. (2017) in their toxicological evaluation of renal function in rats. The mean homogenate urea level of rats orally administered Commelina diffusa extract at 166, 250, and 500mg/kg for 7, 14, and 21 days substantially stimulated in examination to the control values (Table 2). Dose of Commelina diffusa extract at 500mg/kg elicited a more amplified urea level next was dose at 250mg/kg while the least was 166mg/kg (Table 2). Augmentation in Commelina diffusa dosage at 500mg/kg yielded notable effect on the mean homogenate kidney electrolytes in comparison to the control and between treatment doses. The potentiated metabolism of kidney electrolytes produced by aqueous extract of the aerial parts of Commelina diffusa is higher than that reported of Leonurus cardiaca reported by Wellington et al. (2022) on acute, sub-acute and chronic toxicity evaluation of aqueous extract of the aerial parts of Leonurus cardiaca in normal non-pregnant female Wistar albino rats per OECD 425 TG. Also, Nwafor et al. (2023) while examining the acute toxicity of Cassia occidentalis in rats, reported C. occidentalis exhibits dose-dependent nephrotoxic and hepatotoxic effects in acute exposure. Careful dosing is critical, and further studies are recommended to establish safe usage levels. More so, Singh et al. (2025) reported Chronic high-dose exposure of Andrographis paniculata induces nephrotoxicity in rats. Significant increase in serum creatinine and urea, electrolyte Na⁺ and K⁺ were altered. Increased MDA levels, decreased antioxidant enzyme activities (SOD, CAT, GPx), and reduced GSH, indicating compromised antioxidant defense. Singh et al. (2025)  concluded that chronic high-dose administration of Andrographis paniculata in rats induces nephrotoxicity by altering renal function, increasing oxidative stress, and causing structural kidney damage (Singh et al., 2025). The effect produced by Commelina diffusa at the highest dose (500mg/kg administered for 21 days) on mean homogenate Na⁺ and K⁺, creatinine, MDA, GSH levels, SOD, CAT, GPx) activities as well as on the kidney tissue, in this study contrast the findings of Singh et al. (2025).



Table 2 Effect of aqueous extract of the aerial parts of Commelina diffusa on electrolyte biomarkers of kidney homogenate in normal non-pregnant female rats (n=5)
	Treatment
	K+
(mmol/l)
	HCO32-
(mmol/l)
	Na+
(mmol/l)
	Creatinine
(mmol/l)
	Urea
(mmol/l)

	N/Control
	6.12±0.04a
	32.66±0.03 a
	75.42±0.06 a
	0.17±0.02 a
	2.83±0.03 a

	166mg/kg CD 7 Days    
	9.25±0.02 ac
	39.05±0.03 ac
	72.33±0.04 ac
	0.23±0.01 ac
	2.91±0.01 ac

	166mg/kg CD 14 Days    
	9.34±0.02 ac
	39.28±0.03 ac
	77.54±0.03 ac
	0.32±0.03 ac
	2.94±0.01 ac

	166mg/kg CD 21 Days    
	9.82±0.03 ac
	39.62±0.03 ac
	77.83±0.04 ac
	0.34±0.03 ac
	2.97±0.03 ac

	250mg/kg CD 7 Days    
	13.25±0.04bc
	43.56±0.03bc
	83.17±0.02bc
	0.37±0.02bc
	3.16±0.03bc

	250mg/kg CD 14 Days
	13.44±0.03bc
	43.84±0.05bc
	83.27 ±0.03bc
	0.44±0.02bc
	3.27±0.02bc

	250mg/kg CD 21 Days
	13.84±0.04bc
	43.92±0.04bc
	83.64±0.03bc
	0.50±0.01bc
	3.53±0.02bc

	500mg/kg CD 7 Days
	17.57±0.02ab
	56.06±0.02ab
	97.05±0.03ab
	0.58±0.02ab
	4.34±0.03ab

	500mg/kg CD 14 Days
	17.34±0.02ab
	56.36±0.04ab
	97.45±0.03ab
	0.60±0.01ab
	4.54±0.03ab

	500mg/kg CD 21 Days
	17.62±0.03ab
	56.74±0.03ab
	97.65±0.04ab
	0.64±0.02ab
	4.68±0.03ab


Values are reported as mean ± standard error of mean (M±SEM) (n =5). Values bearing superscript (“ac”) were significantly different (p≤ 0.05) from the normal control down the groups. Values with similar superscript (“bc”) were not significantly (p≤ 0.05) different from the normal control and group 2 down the groups. Values bearing superscript (“ac”) were significantly different (p≤ 0.05) from the normal control down the groups. Values with similar superscript (“ab”) were not significantly (p≤ 0.05) different from the normal control, group 2, and group 3 down the groups. 
[bookmark: _Hlk223974584][bookmark: _Hlk223974619]In table 3 of this study, the mean kidney homogenate MDA level of the extract treated at 166mg/kg for 14 and 21 days were notably decreased when contrasted with the control. The mean MDA levels of rats orally administered with Commelina diffusa extract at 250mg/kg for 7, 14, and 21 days were significantly lowered when assessed against the normal control and 166mg/kg administered rats. Also, the mean MDA levels of rats administered at 500mg/kg for 7, 14, and 21 days were considerably diminished in examined in relation to the control, 166, and 250mg/kg administered rats. The mean GSH level of the rats orally administered with Commelina diffusa extract at 166, 250, and 500mg/kg for 7, 14, and 21 days were amplified in comparison to the normal control. The observed considerable elevation on the mean GSH level after exposure to Commelina diffusa extract is suggestive of the ability of the extract in facilitating metabolism of glutathione. Also, the mean GPx, CAT, and SOD activities of rats orally exposed to the extract particularly at 250, and 500mg/kg for 7, 14, and 21 days were amplified in comparison to the normal control. The extract particularly at 250mg/kg and 500mg/kg elevated mean GPx, CAT, and SOD activities in examination to the control noticed, hence could serve as novel herbal antioxidant agent in reducing oxidative stress. Abdel-Daim et al. (2020) in their study on the protective effect of Zingiber officinale (Ginger) against gentamicin-induced nephrotoxicity in rats, showed that Zingiber officinale exerts nephroprotective effects against gentamicin-induced toxicity in rats, primarily through its antioxidant activity, reducing oxidative stress and improving renal function.








Table 3 Effect of aqueous extract of the aerial parts of Commelina diffusa on oxidative stress biomarkers of kidney homogenate in normal non-pregnant female rats (n=5)
	Treatment
	MDA 
(mmol/l)
	GSH 
(μg/mg.protein)
	GPx
(IU/g)
	CAT 
(mg/pro.min)
	SOD 
(mg/g)


	N/Control
	7.44±0.02a
	57.73±0.03 a
	64.26±0.02 a
	86.45±0.03 a
	21.45±0.03 a

	166mg/kg CD 7 Days         
	7.04±0.02 ac
	61.05±0.02 ac
	71.55±0.04 ac
	72.45±0.03 ac
	29.06±0.03 ac

	166mg/kg CD 14 Days         
	6.94±0.05 ac
	61.45±0.03 ac
	71.86±0.04 ac
	72.66±0.03 ac
	29.36±0.03 ac

	166mg/kg CD 21 Days         
	6.83±0.03 ac
	69.43±0.03 ac
	71.95±0.02 ac
	72.95±0.04 ac
	29.63±0.03 ac

	250mg/kg CD 7 Days         
	5.73±0.02bc
	69.43±0.03bc
	84.14±0.02bc
	91.24±0.03bc
	36.23±0.03bc

	250mg/kg CD 14 Days         
	5.43±0.02bc
	69.85±0.04bc
	84.36±0.03bc
	91.45±0.03bc
	36.36±0.02bc

	250mg/kg CD 21 Days         
	4.84±0.04bc
	69.98±0.05bc
	84.73±0.02bc
	92.85±0.03bc
	36.74±0.03bc

	500mg/kg CD 7 Days         
	2.86±0.02ab
	83.18±0.02ab
	91.06±0.02ab
	106.67±0.03ab
	47.06±0.02

	500mg/kg CD 14 Days         
	2.27±0.03ab
	83.55±0.03ab
	91.46±0.03ab
	108.43±0.04ab
	47.34±0.04ab

	500mg/kg CD 21 Days         
	2.04±0.03ab
	83.94±0.03ab
	91.84±0.03ab
	108.73±0.03ab
	47.65±0.02ab


Values are reported as mean ± standard error of mean (M±SEM) (n =5). Values bearing superscript (“ac”) were significantly different (p≤ 0.05) from the normal control down the groups. Values with similar superscript (“bc”) were not significantly (p≤ 0.05) different from the normal control and group 2 down the groups. Values bearing superscript (“ac”) were significantly different (p≤ 0.05) from the normal control down the groups. Values with similar superscript (“ab”) were not significantly (p≤ 0.05) different from the normal control, group 2, and group 3 down the groups. 
[bookmark: _Hlk223974654]Medicinal plants rich in flavonoids, phenolic acids, and alkaloids enhance RBC, WBC, and platelet production by stimulating bone marrow activity as well as modulate lymphocyte activity, enhancing host defense (Al-Afifi et al., 2022; Erhirhie et al., 2021; Abdel-Daim et al. (2020). In table 4, the mean plasma RBC level of rats orally administered with aqueous extract of the aerial parts of Commelina diffusa at 166mg/kg body weight for 7, 14, and 21 days were not different from the control. The mean plasma RBC of rats orally exposed to Commelina diffusa extract at 250 and 500mg/kg body weight for 7, 14, and 21 days were upgraded in comparison to the control values (Table 4). The mean Hb levels of rats administered with the extract at 166, 250, and 500mg/kg body weight for 7, 14, and 21 days were markedly surged when evaluated against to the control and similar trends in the spikes occurred on the MCH and WBC levels (Table 4). Commelina diffusa extract at 166, 250, and 500 mg/kg, notably enhance all assayed hematological indices after oral exposure for 7, 14, and 21 days.
Table 4 Effect of aqueous extract of the aerial parts of Commelina diffusa on plasma hematological indices in normal non-pregnant female rats (n=5)
	Treatment
	RBC 
(x1012/L)
	Hb
(mg/dl)
	MCH 
(pg)
	WBC 
(x109/L)

	N/Control
	5.46±0.03a
	6.82±0.03 a
	31.06±0.03 a
	16.72±0.04 a

	166mg/kg CD 7 Days       
	5.83±0.03 a
	7.05±0.02 ac
	35.16±0.02 ac
	19.35±0.04 ac

	166mg/kg CD 14 Days       
	5.88±0.01 a
	7.27±0.02 ac
	35.34±0.03 ac
	19.54±0.02 ac

	166mg/kg CD 21 Days       
	5.96±0.03 a
	7.44±0.03 ac
	35.56±0.04 ac
	19.64±0.03 ac

	250mg/kg CD 7 Days       
	8.21±0.03bc
	9.26±0.02bc
	43.28±0.03bc
	28.43±0.02bc

	250mg/kg CD 14 Days       
	8.34±0.03bc
	9.36±0.03bc
	43.46±0.04bc
	28.64±0.02bc

	250mg/kg CD 21 Days       
	8.56±0.02bc
	9.56±0.03 bc
	43.74±0.02bc
	28.96±0.03bc

	500mg/kg CD 7 Days       
	11.04±0.03ab
	13.260.03ab
	62.05±0.04ab
	34.16±0.03ab

	500mg/kg CD 14 Days       
	11.25±0.02ab
	13.65±0.02ab
	62.28±0.04ab
	34.36±0.03ab

	500mg/kg CD 21 Days       
	11.43±0.03ab
	13.84±0.02ab
	62.55±0.04ab
	34.63±0.05ab


Values are reported as mean ± standard error of mean (M±SEM) (n =5). Values bearing superscript (“ac”) were significantly different (p≤ 0.05) from the normal control down the groups. Values with similar superscript (“bc”) were not significantly (p≤ 0.05) different from the normal control and group 2 down the groups. Values bearing superscript (“ac”) were significantly different (p≤ 0.05) from the normal control down the groups. Values with similar superscript (“ab”) were not significantly (p≤ 0.05) different from the normal control, group 2, and group 3 down the groups. 
Representative photomicrographs illustrating the effects of aqueous extracts of the aerial parts of Commelina diffusa on the renal tissue of normal, non-pregnant female Wistar rats are presented. The experimental groups consisted of rats (n = 5) subjected to oral administration of the extract. Histological examination of renal sections from the control group revealed normal architecture, characterised by well-defined renal corpuscles with intact urinary spaces, as well as normal tubular structures, including proximal and distal convoluted tubules and glomeruli (Plate 1).
[bookmark: _GoBack]In contrast, kidney sections from rats administered 166 mg/kg of the extract for 7, 14, and 21 days exhibited mild focal congestion and haemorrhage (Plates 2–4). At a dose of 250 mg/kg over the same exposure periods, moderate interstitial congestion, tubular necrosis, and infiltration of inflammatory cells were observed (Plates 5–7). More severe histopathological alterations were evident at higher exposure levels, including tubular necrosis, haemorrhage within stromal tissues, as well as multifocal congestion and necrosis (Plates 8–10).
These findings are consistent with previous studies, such as that of Zhang et al. (2021), who demonstrated that Curcuma longa (curcumin) exhibits significant nephroprotective effects against cisplatin-induced renal injury in rats, primarily through its antioxidant properties and its capacity to improve both biochemical and histological parameters.
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                                                                                   Plate 1:  Control
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Plate 2: 166mg 7 days                       Plate 3: 166 mg 14 day                Plate 4: 166 mg 21 days
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Plate 5: 250mg 7 days                  Plate 6:  250 mg 14 days             Plate 7: 250mg 21 days
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Plate 8: 500mg 7 days              Plate 9: 500mg 14 days            Plate 10: 500mg 21 days


CONCLUSION
Commelina diffusa extract yielded enhanced kidney electrolyte metabolism in the endoplasmic reticulum of the kidney. The extract considerably enhanced metabolism of glutathione particularly at 500mg/kg. The mean plasma GPx, CAT, and SOD activities estimated were significantly enhanced following oral administration of Commelina diffusa extract. The mean hematological indices were significantly increased after oral exposure of the extract at 166, 250, and 500 mg hence could be used as a herbal anti-anaemic agents. Aqueous extract of Commelina diffusa at 250 mg/kg body weight for 7, 14, and 21 days elicited moderate toxic impact on kidney histology of non-pregnant female Wistar rats.
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