



Investigating the Therapeutic Effects of Commelina diffusa (Dayflower) Aqueous Extract on Doxorubicin-Induced Hepatic Dysfunction in Rats


Abstract
Doxorubicin (DOXO) is one of the most dreaded antineoplastic medications often recommended for many malignancies. This study investigated the effect of aqueous extract of Commelina diffusa on doxorubicin-induced hepatic dysfunction in rats. Twenty-five Wistar rats weighing between 160 and 200g were used for this study. The rats were divided into five groups of five rats per group. Groups 1 and 2 served as normal and negative controls, received rat feed and 50mg/kg doxorubicin once, respectively. Rats in group 3-5 were intraperitoneally administered 50mg/kg doxorubicin and treated with Commelina diffusa extract at 166, 250, and 500mg/kg body weight for 21 days. All renal makers were determined based on standard methods. The mean total protein level of the negative control was 29.80±0.02g/L, while the mean homogenate AST, ALP, and ALT activities were 107.54±0.03U/L, 87.69±0.02U/L, and 71.85±0.03U/L, respectively and were significantly decreased in comparison to the normal control. The mean total protein level of the extract treated at 500mg/kg for 21 days was 31.63±0.04g/L, while those of AST, ALP, and ALT activities were 64.36±0.03U/L, 46.26±0.03U/L, and 41.65±0.03U/L, respectively and were significantly increased in comparison to the negative control. The mean homogenate GPx, CAT, and SOD activities of the negative control were 25.04±0.03IU/g, 31.53±0.03mg/pro.min, and 3.64±0.03mg/g, respectively. The mean homogenate GPx, CAT, and SOD activities of rats treated with extract at 500mg/kg for 21 days were 28.33±0.02IU/g, 37.43±0.02mg/pro.min, and 5.74±0.03mg/g, respectively and were significantly different from the negative control. Commelina diffusa extract at 500mg/kg ameliorated the damage elicited by doxorubicin on the liver tissue, hence could serve as a herbal agent in the treatment of liver dysfunction. Future studies should explore the molecular mechanisms underlying the hepatoprotective effects of Commelina diffusa, particularly its interaction with oxidative stress pathways, inflammatory mediators, and apoptotic markers. 
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1. INTRODUCTION
Doxorubicin (DOXO) is an anthracycline anticancer drug and most commonly employed in polychemotherapy protocols in the treatment of solid and haematological tumours (Al-harthy et al., 2019). DOXO  is one of the most dreaded antineoplastic medications often recommended for many malignancies (Renu et al., 2022). Although DOXO is a considerably effective chemotherapeutic agent, its clinical usage is hindered by its toxic impact on normal cells (Prasanna et al., 2020).  DOXO is shown to result in hepatotoxicity in approximately 30% of breast cancer patients (Damodar et al., 2014; Shivakumar et al., 2012; Alherz et al., 2023). In numerous pathological conditions, including virus infection, the aggregation of damaged DNA, and the consumption of toxic drugs, may induce protein misfolding or unfolded proteins to aggregate in the ER lumen, leading to hepatotoxicity (Lemmer et al., 2021). There is scientific evidence on how DOXO caused cytotoxicity by upregulating UPR markers and apoptosis induced by ER stress (Lukas et al., 2019; Yarmohammadi et al., 2021; Kim et al.,  2022; Kaymak et al.,  2022). 
The exploration of medicinal plants for therapeutic agents continues to be a focal point of biomedical research, driven by the increasing recognition of their potential to address unmet medical needs. Medicinal plants have garnered attention for their potential to modulate key biological pathways involved in these diseases (Cavé et al., 2021). Liver diseases, encompassing a range of conditions such as hepato-dysfunction, are a significant global health concern. The liver plays a crucial role in detoxification, metabolism, and various biosynthetic functions, making its impairment particularly detrimental to overall health. Clinical studies have confirmed that medicinal plant extracts possess efficacy in alleviating liver inflammation and promoting regeneration. Cynara cardunculus L., commonly known as cardoon, is a member of the Asteraceae family comprising several botanical varieties. Cardoon leaves and flowers are known for their bioactive compounds content, which is responsible for their activity (antioxidant, antimicrobial, anti-inflammatory). (Barbosa et al., 2024). Cynara cardunculus has shown promise in reducing liver fat accumulation and improving liver enzyme levels. Zhuo et al. (2021) have proven that berberine extract improves liver function by regulating lipid metabolism and reducing hepatic fat accumulation, while Wang et al. (2022) reported that liquorice extracts, especially glycyrrhizin, exhibit hepatoprotective effects by reducing inflammation, oxidative stress, and hepatic fibrosis. Commelina diffusa is locally used in the mitigation of inflammatory conditions in Nigeria. Wellington et al. (2025) have investigated the bioactive and Nutritional Potential of Commelina diffusa: A Comprehensive Study. Commelina diffusa, a medicinal herb found in tropical and subtropical places around the world, belongs 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) verified the acute, sub-acute and chronic hepatotoxicity profiling of Commelina diffusa aqueous extract in Wistar rats: a comprehensive OECD 425 TG Study, where they showed that Commelina diffusa extract enhanced the metabolism of all the assayed parameters, hence it is less toxic at 500mg/kg. Meanwhile, scientific evidence validating its efficacy against doxorubicin-induced liver injury remains limited. This study is therefore designed to investigate the therapeutic potential of Commelina diffusa aqueous extract in attenuating doxorubicin-induced hepatic dysfunction in Wistar rats. By evaluating key biochemical markers of liver function, oxidative stress, and histopathological changes, this study seeks to provide empirical data on the hepato-ameliorative efficacy of C. diffusa.

2. MATERIALS AND METHODS
2.1 Chemical/Reagents 
The reagents employed in this research were purchased from commercial industries, and the manufacturers’ standard methods and procedures were strictly adhered to with respect to this work.
2.2 Source and Identification of Plant 
The fresh Commelina diffusa leaf and stem were obtained 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 Albino Rats 
Twenty-five (25) adult male Wistar rats weighing 160 and 200g were purchased from the Biochemistry Animal House, University of Port Harcourt. The rats were acclimatised for weeks, giving free access to rat feed and water. The rats were fed with standard animal feeds produced by Grand Cereals and Oil Mills Ltd., Yenagoa, and water ad libitum. They were treated following the principles and standard protocols for the use of laboratory animals for experiments.
2.4 Animals and Approval from the Animal Ethical Committee 
Healthy adult Wistar albino rats (160-200g) between 10 and 15 weeks old were used for all investigations. The animals were maintained under standard husbandry conditions in the animal house of the 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 the Institutional Animal Ethics Committee of UPH/CEREMAD/REC/MM72/011.Ref. No. UPH20/03/01/1377.
2.5 Experimental Design
Twenty-five (25) Wistar rats weighing between 160 and 200g were used for this study. They were purchased from the Biochemistry Animal House, University of Port Harcourt, Choba and were acclimatised for 14 days, giving free access to rat feed and water. The rats were then divided on the basis of body weight into five groups of five rats per group and treated as shown in the table below.




Table 1 Experimental design 
	Groups
	Treatment
	Duration

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

	2
	Negative control: Received  one dose of 50mg/kg doxorubicin + rat feed H2O only
	21 days

	3
	Received 50mg Doxorubicin+166mg/kg C. diffusa+ rat feed+ H2O only
	21 days

	4
	Received 50mg Doxorubicin+ 250 mg/kg C. diffusa+ rat feed+ H2O only
	21 days

	5
	Received 50mg Doxorubicin+ 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 humanely sacrificed through cervical dislocation, and blood samples were collected for biochemical assays. The livers of the rats in each group were harvested and cut into two equal halves. Half of the organs were homogenised for estimation of liver biomarkers, while the other half was used for histological examination.
2.6 Biochemical Determination
The biochemical parameters related to this study were estimated by adopting ELISA and Randox kits. The parameters studied for liver function were total protein, albumin, bilirubin, AST, ALT, and ALP activities.  The oxidative plasma cardiac and kidney homogenate biomarkers determined were malondialdehyde (MDA), glutathione (GSH), glutathione peroxidase (PDx), superoxide dismutase (SOD) and catalase (CAT). Lipid profile parameters estimated were total cholesterol, LDL, HDL, VLDL, and triglyceride.
2.7 Histopathological Examination of Liver Tissues 
The liver isolated from the sacrificed Wistar rats was fixed in 10% formalin, then, after processing, embedded in paraffin wax. Paraffin sections were made at 5 μm and stained with hematoxylin and eosin. The slides were studied under a light microscope and captured the magnified images of the liver tissue's structure for further examination.
2.8 Statistical Analysis 
All Data are represented as means ± error of mean (M±E) and were analysed using Statistical Package for the Social Sciences (SPSS) for Windows version 20.0, USA. Descriptive statistics were done by one-way analysis of variance (ANOVA), and multiple comparisons were done using Tukey post hoc at (p≤0.05) confidence interval.
3. RESULTS 
Table 2 showed the effect of aqueous extract of the aerial parts of Commelina diffusa on liver homogenate biomarkers in doxorubicin-induced hepatic dysfunction in Wistar rats. The effect of Commelina diffusa aqueous extract on doxorubicin-induced hepatic dysfunction in Wistar rats was examined in comparison to the normal and negative control.
Table 2 Effect of aqueous extract of the aerial parts of Commelina diffusa on liver homogenate biomarkers in doxorubicin-induced hepatic dysfunction in Wistar rats (n=5)
	Group
	TP
(g/L)
	Albumin 
(mmol/L)
	AST 
(U/L)
	ALP 
(U/L)
	ALT 
(U/L)
	BIL 	     (𝛍m/L)             

	N/Control
	58.61±0.03f
	58.61±0.03f
	41.56±0.02 f
	37.82±0.02f
	31.82±0.02f
	15.45±0.04 f

	Ne/Control
	29.80±0.02e
	4.93±0.03 e
	107.54±0.03e
	87.69±0.02e
	71.85±0.03e
	78.33±0.03 e

	50mg/kg Dx+166mg/kg CD 21Days
	19.55±0.02h
	1.98±0.03 h
	97.84±0.03 h
	83.94±0.02 h
	27.14±0.05h
	75.93±0.03 h

	50mg/kg Dx+250mg/kg CD 21 Day
	24.04±0.04h
	2.19±0.03 h
	76.86±0.03 h
	64.74±0.03 h
	58.36±0.03 h
	75.04±0.03 h

	50mg/kg Dx+500mg/kg CD 21 Days
	31.63±0.04h
	2.39±0.04 h
	64.36±0.03 h
	46.26±0.03 h
	41.65±0.03 h
	67.26±0.04 h


Definition of symbols: TP= Total protein, BIL= Bilirubin, AST= Aspartate transaminase, ALP= Alkaline phosphatase, ALT= Alanine aminotransferase. Values are reported as mean ± standard error of mean (M±SEM) (n =5). Values bearing superscript (“e”) were significantly different (p≤ 0.05) from the normal control within the groups. Values with similar superscript (“h”) were not significantly (p≤ 0.05) different from the negative control within the groups. 

Table 3 Effect of aqueous extract of the aerial parts of Commelina diffusa on oxidative stress biomarkers of liver homogenate in doxorubicin-induced liver damage in rats. The effect of Commelina diffusa aqueous extract on the plasma total GPx, CAT, and SOD activities in doxorubicin-induced hepatic dysfunction in Wistar rats was examined in comparison to the normal and negative control.


Table 3 Effect of aqueous extract of the aerial parts of Commelina diffusa on oxidative stress biomarkers of liver homogenate in doxorubicin-induced liver damage in rats (n=5)
	Group
	MDA
(mmol/l)
	GSH
(μg/mg protein)
	GPx
(IU/g)
	CAT
(mg/pro. min)
	SOD
(mg/g)

	N/Control
	6.14±0.04f
	51.03±0.02 f
	75.44±0.03 f
	108.64±0.03 f
	35.93±0.03 f

	Ne/Control
	96.23±0.03e
	13.91±0.02 e
	25.04±0.03 e
	31.53±0.03 e
	3.64±0.03 e

	50mg/kg Dx+ 166mg/kg CD 21 Days
	82.89±0.02h
	19.21±0.01 h
	28.16±0.01 h
	37.15±0.01 h
	5.05±0.02 h

	50mg/kg Dx+ 250mg/kg CD 21 Days
	83.83±0.03 h
	19.44±0.02 h
	28.16±0.01 h
	37.15±0.02 h
	5.05±0.02 h

	50mg/kg Dx+ 500mg/kg CD 21 Days

	83.64±0.03 h
	19.64±0.02 h
	28.33±0.02 h
	37.43±0.02 h
	5.74±0.03 h


Values are reported as mean ± standard error of mean (M±SEM) (n =5). Values bearing superscript (“e”) were significantly different (p≤ 0.05) from the normal control within the groups. Values with similar superscript (“h”) were not significantly (p≤ 0.05) different from the negative control within the groups. 
Table 4 Effect of aqueous extract of the aerial parts of Commelina diffusa on lipid profile in doxorubicin-induced hepatic dysfunction in Wistar rats. The effect of Commelina diffusa aqueous extract on the plasma total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, very-low-density lipoprotein cholesterol, and triglyceride levels in doxorubicin-induced hepatic dysfunction in Wistar rats was examined in comparison to the normal and negative control.

Table 4 Effect of aqueous extract of the aerial parts of Commelina diffusa on lipid profile in doxorubicin-induced hepatic dysfunction in Wistar rats (n=5)
	Group
	Total
Cholesterol
(mg/dl)
	HDL
(mg/dl)
	LDL
(mg/dl)
	VLDL
(mg/dl)
	TG
(mg/dl)

	N/Control
	83.04±0.03f
	47.36±0.04 f
	57.13±0.02 f
	10.54±0.03 f
	52.73±0.01f

	Ne/Control
	29.81±0.02e
	18.55±0.03 e
	82.14±0.04 e
	3.72±0.02 e
	22.64±0.03e

	50mg/kg Dx+ 166mg/kg CD  21 Days

	36.56±0.03h
	27.85±0.03 h
	76.93±0.04 h
	3.94±0.02 h
	3.94±0.02 h

	50mg/kg Dx+ 250mg/kg CD 21 Days

	43.05±0.04 h
	31.54±0.03 h
	68.53±0.03 h
	5.73±0.02 h
	32.44±0.02h

	50mg/kg Dx+ 500mg/kg CD 21 Days

	56.25±0.03 h
	38.04±0.01 h
	61.93±0.04 h
	8.11±0.07 h
	49.62±0.03 h


Values are reported as mean ± standard error of mean (M±SEM) (n =5). Values bearing superscript (“e”) were significantly different (p≤ 0.05) from the normal control within the groups. Values with similar superscript (“h”) were not significantly (p≤ 0.05) different from the negative control within the groups. 
Plate 1-5 in this present study shows the effects of Commelina diffusa extract at 166, 250, and 500mg/kg body weight for 21 days on doxorubicin-induced hepatic dysfunction in rats. The effect of Commelina diffusa extract on the histopathology of the liver in doxorubicin-induced toxicity was evaluated in comparison to the negative and normal control, as shown in plates 1-5.
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Plate 1. Photomicrograph of liver tissue of the normal control, showing normal central vein, hepatocytes in radiating core, and sinusoid linked to the central vein
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Plate 2. Photomicrograph of liver tissue of the negative control, showing congested central vein, severe necrosis of hepatocytes, deposits in sinusoids, and hypertrophied hepatocytes with cytoplasmic breakdown
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 Plate 3. Photomicrograph of the liver tissue of doxorubicin-induced renal damage rats, treated with 166 mg/kg b.wt of aqueous extract of the aerial parts of Commelina diffusa for 21 days, showing perivascular distortion, regeneration of hepatic artery, lymphoid cells in sinusoids, mild inflammation and degenerating hepatocytes.
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Plate 4. Photomicrograph of the liver tissue of doxorubicin-induced renal damage rats, treated with 250 mg/kg b.wt of aqueous extract of the aerial parts of Commelina diffusa for 21 days, showing mild inflammation, almost normal lymphoid cells, hepatic kuffer cells, sinusoide, mild necrosis of hepatocytes in radiating cores, and central vein.
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Plate 5. Photomicrograph of the liver tissue of doxorubicin-induced renal damage rats, treated with 500 mg/kg b.wt of aqueous extract of the aerial parts of Commelina diffusa for 21 days, showing normal blood cells and cell deposit in the central vein, mild inflammation, and well-delineated hepatocytes.

4. DISCUSSION OF FINDINGS
The search for hepatoprotective agents has led researchers to explore the potential of aqueous plant extracts, known for their antioxidant and anti-inflammatory properties, in mitigating DOX-induced liver damage. Aqueous extracts of medicinal plants enhance the activity of endogenous antioxidant enzymes such as superoxide dismutase, catalase, and glutathione peroxidase, thereby reducing oxidative stress. Catherin et al. (2021) investigated the protective role of aqueous leaf extracts of Chromolaena odorata and Tridax procumbens against DOX-induced hepatotoxicity in Wistar rats. The extracts attenuated alterations in hepatic biomarkers of oxidative stress, lipid and electrolyte profiles, and plasma biomarkers of liver function, maintaining them near normal values. Ikewuchi et al. (2021) demonstrated the effects of aqueous extracts from Pleurotus tuberregium sclerotia and Cnidoscolus aconitifolius leaves on DOX-treated Wistar rats. The extracts restored plasma levels of liver enzymes and improved protein profiles, indicating hepatoprotective potential. In Table 2, the mean homogenate total protein and albumin levels of the negative control were considerably lower than those of the normal control. The mean bilirubin level of the negative control was significantly increased in comparison to the normal control. The significantly decreased mean homogenate total protein and albumin levels as well as the increased mean homogenate bilirubin concentration of negative control points to compromised in cellular functioning of the hepatocytes facilitated by doxorubicin administration. Treatment with Commelina diffusa extract at 166, 250, and 500mg/kg body weight for 21 days, resulted in significant increases on the mean homogenate total protein and albumin levels when compared to the negative control (Table 2). Significantly decreased mean homogenate bilirubin level occurred after treatment with the extract at 166, 250, and 500mg/kg body weight when compared to the negative control. The mean homogenate AST, ALP, and ALT activities of the negative control were significantly increased after intraperitoneal exposure to 50mg/kg body weight of doxorubicin when compared to the normal control. The considerable increases noticed in the mean homogenate AST, ALP, and ALT activities point to damage to the hepatocytes due to doxorubicin exposure. Significant decreases were observed in the mean homogenate AST, ALP, and ALT activities of the rats treated with Commelina diffusa extract at 166, 250, and 500mg/kg body weight for 21 days when compared to the negative control (Table 2). Commelina diffusa extract at 500mg/kg body weight elicited a more significant effect on the mean homogenate total protein, albumin, and bilirubin levels as well as AST, ALP, and ALT activities, followed by 250mg/kg, while the least was the dose at 166mg/kg body weight. The observed significant decreases in the mean homogenate AST, ALP, and ALT activities in rats treated with the extract at 166, 250, and 500mg/kg body weight for 21 days are suggestive of the ameliorative effect of the extract against doxorubicin-induced hepatic damage in rats. Wellington et al. (2021) reported similar results on the effect of aqueous extract of the aerial parts of Leonurus cardiaca on cisplatin-induced hepato-renal damage in Wistar albino rats.
Studies have explored the protective effects of various aqueous plant extracts against doxorubicin (DOX)-induced hepatotoxicity in rats. These studies focus on the modulation of oxidative stress biomarkers in liver homogenates. Alaa et al. (2024) investigated the hepatoprotective effects of Syzygium aromaticum extract (SAE) in DOX-treated rats. The extract was found to restore biochemical alterations, mitigate ferroptosis, and upregulate the NRF-2–SLC7A-11–GPX-4 signalling pathway. These effects are attributed to the antioxidant properties of SAE, which helped alleviate DOX-induced liver damage. Ikewuchi et al. (2021) evaluated combined aqueous leaf extracts of Chromolaena odorata and Tridax procumbens for their hepatoprotective effects. In Table 3, the mean homogenate MDA level of the negative control was significantly increased in comparison to the normal control. The mean homogenate GSH of the negative control was significantly decreased when compared to the normal control rats (Table 3). The increased mean homogenate MDA level and decreased homogenate GSH level seen in the negative control suggest increased lipid peroxidation and compromised glutathione defence capacity against free radicals due to doxorubicin exposure. Treatment with Commelina diffusa extract at 166, 250, and 500mg/kg body weight for 21 days yielded significantly decreased MDA level as well as increased GSH level when compared to the negative control values (Table 3). Also, the mean homogenate MDA level of rats treated with the extract at 166, 250, and 500mg/kg for 21 days was significantly lower than that of the negative control (Table 3). The mean homogenate GSH level after treatment with the extract at 166, 250, and 500mg/kg body weight for 21 days was significantly increased in comparison to the negative control (Table 3). The mean homogenate GPx, CAT, and SOD activities of rats treated at 166, 250, and 5000mg/kg body weight of Commelina diffusa extract for 21 days, were significantly increased in comparison to the negative control (Table 3). Commelina diffusa extract at 500mg/kg body weight elicited a more significant effect on oxidative stress biomarkers of liver homogenate, followed by 250mg/kg, while the least was 166mg/kg body weight. The significantly increased mean homogenate GPx, CAT, and SOD activities observed after treatment with the extract is indicative of the antioxidant potential of Commelina diffusa extract against doxorubicin administration.

Scientific studies on the effects of aqueous plant extracts on lipid profiles in Wistar rats with doxorubicin-induced hepatic dysfunction have been verified. Afsar et al (2019) examined the hepatoprotective effects of aqueous leaf extracts from Chromolaena odorata and Tridax procumbens. Doxorubicin administration led to elevated hepatic cholesterol and triglyceride levels. Pretreatment with these plant extracts significantly reduced these lipid levels, suggesting their potential in mitigating doxorubicin-induced lipid profile disturbances. In Table 4, the mean plasma LDL cholesterol level of the negative control was significantly increased when compared to the normal control, suggesting a compromise in the metabolism of bad cholesterol due to intraperitoneal administration of doxorubicin. The mean plasma total cholesterol, HDL, VLDL, and triglyceride concentrations of the negative control were significantly decreased in comparison to the normal control values (Table 4). The significantly raised plasma LDL level, as well as the significantly lowered total cholesterol, HDL, VLDL, and triglyceride concentration of the negative control rats, is reflective of the toxicological consequences of doxorubicin administration. More so, the mean plasma LDL level of rats treated at 166, 250, and 500mg/kg body weight with aqueous extract of Commelina diffusa for 21 days was significantly reduced when compared to the normal control.  The mean plasma total cholesterol, HDL, VLDL, and triglyceride concentrations were significantly increased after treatment with the extract at the stated doses for 21 days. Extract of Commelina diffusa at 500mg/kg body weight yielded more reduction in the lipid profile of the rats, followed by 250mg/kg, while the least was the dose at 166mg/kg body weight. The significant increases observed in the mean plasma total cholesterol, HDL, VLDL, and triglyceride levels after treatment with Commelina diffusa extract at 166, 250, and 500mg/kg body weight for 21 days are indicative of the anti-lipidemic effect of the plant’s extract against doxorubicin-induced lipid disorder.

Multifarious studies have explored the ameliorative potential of various medicinal plants on liver histology in doxorubicin (DOX)-induced hepatic damage. Karim et al. (2023) evaluated the hepatoprotective effects of Artemisia annua leaf extract (AALE) in male rats subjected to DOX-induced hepatic toxicity. The administration of AALE resulted in significant restoration of liver architecture, including normalisation of central veins and hepatocyte morphology. Plate 1-5 in this present study show the effects of Commelina diffusa extract at 166, 250, and 500mg/kg body weight for 21 days on doxorubicin-induced hepatic dysfunction in rats. The liver tissue of the normal control indicated a normal central vein, hepatocytes in a radiating core, and sinusoids linked to the central vein (Plate 1). The liver tissue of the negative control, showing congested central vein, severe necrosis of hepatocytes, deposits in sinusoide, and hypertrophied hepatocytes with cytoplasmic breakdown in comparison to the normal control (Plate 2). The liver tissue of doxorubicin-induced hepatic dysfunction rats, treated with 166 mg/kg b.wt of aqueous extract of the aerial parts of Commelina diffusa for 21 days, showing perivascular distortion, regeneration of hepatic artery, lymphoid cells in sinusoids, mild inflammation and degenerating hepatocytes when compared to the negative control (Plate 3). The liver tissue of doxorubicin-induced hepatic dysfunction in rats, treated with 250mg/kg b.wt of aqueous extract of the aerial parts of Commelina diffusa for 21 days, showing mild inflammation, almost normal lymphoid cells, hepatic kuffer cells, sinusoide, mild necrosis of hepatocytes in radiating cores, and central vein in comparison to the negative control tissue (Plate 4).The liver tissue of doxorubicin-induced hepatic dysfunction in rats, treated with 500 mg/kg b.wt of aqueous extract of the aerial parts of Commelina diffusa for 21 days, showing normal blood cells and cell deposit in the central vein, mild inflammation, and well-delineated hepatocytes in comparison to the negative control liver tissue (Plate 5). Treatment with aqueous extract of Commelina diffusa at 500mg/kg body weight for 21 days ameliorated the damage caused by doxorubicin on the liver architecture.

5. CONCLUSION
The search for hepatoprotective agents has led researchers to explore the potential of aqueous plant extracts, known for their antioxidant and anti-inflammatory properties, in mitigating DOX-induced liver damage.  Intraperitoneal administration of DOXO resulted in significantly increased plasma MDA level and AST, ALT, and ALP, as well as decreased plasma CAT, SOD, and GPx activities. Commelina diffusa aqueous extract upon treatment for 21 days significantly countered doxorubicin-induced hepatotoxicity in Wistar rats, as shown by the substantial decrease in serum transaminases (AST, ALT), alkaline phosphatase (ALP), lipid profile disturbances (LDL), and oxidative stress markers (CAT, SOD, GPx). The extract's ability to improve tissue integrity highlights its potential as a complementary therapy in the management of drug-induced liver toxicity. Future studies should explore the molecular mechanisms underlying the hepatoprotective effects of Commelina diffusa, particularly its interaction with oxidative stress pathways, inflammatory mediators, and apoptotic markers
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