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ABSTRACT 
[bookmark: _GoBack]Biherbal extracts have been reported to have greater antioxidant effects as a result of the synergistic properties of the compounds they contain. Thus, this study assessed the ameliorative effects of combined leaf extracts of Moringa oleifera and Psidium guajava on oxidative stress and kidney function in phenylhydrazine (PHZ)-induced rats. Twenty (20) Wistar rats were divided into four groups (n=5): neutral control (Group A), PHZ-induced negative control (Group B), PHZ-induced and treated with oreifer (positive control – Group C) and PHZ-induced treated with combined Moringa oleifera and Psidium guajava extract (200mg/kg orally – Group D) for 7 days post-PHZ induction. The activities of antioxidant enzymes, Superoxide Dismutase (SOD) and Catalase (CAT), the level of reduced Glutathione (GSH), and the concentration of Malondialdehyde (MDA) were assessed in kidney homogenates. Additionally, serum levels of creatinine and urea were measured to determine kidney function. The results revealed that PHZ induction led to a significant decrease in the activities of SOD, CAT, and the level of GSH coupled with a marked increase in MDA levels (p<0.05), indicating severe oxidative stress. Furthermore, PHZ caused a significant elevation in serum creatinine and urea (p<0.05), suggesting compromised kidney function. Treatment with the combined extracts of Moringa oleifera and Psidium guajava demonstrated a significant restorative effect. The extracts led to a notable increase in the activities of SOD and CAT, and a recovery in GSH levels (p<0.05). There was also a significant reduction in the elevated levels of MDA, creatinine, and urea (p<0.05). These findings suggest that the combined hydro-ethanolic leaf extracts of Moringa oleifera and Psidium guajava possess potent antioxidant and nephroprotective properties, effectively mitigating the oxidative damage and renal dysfunction induced by phenylhydrazine in rats.  
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INTRODUCTION
Oxidative stress arises from an imbalance between the generation of reactive oxygen species (ROS) and reactive nitrogen species (RNS) and the biological system's ability to detoxify these reactive products through antioxidant defenses (Sies & Jones, 2020, Orororo et al., 2024a). An excess of ROS can lead to damage of vital cellular macromolecules, including lipids, proteins, and DNA, ultimately contributing to cellular dysfunction, inflammation, and programmed cell death (Esiekpe et al., 2020; Aranda-Rivera et al., 2022, Ekakitie et al., 2022). This phenomenon is increasingly recognized as a key player in the onset and progression of various human pathologies, including acute and chronic kidney diseases (Orororo et al., 2018; Krata et al., 2018; Daenen et al., 2019; Ekakitie et al., 2021; Enaohwo et al., 2025).
The kidneys, with their high metabolic rate and crucial role in filtering blood and concentrating waste products, are particularly susceptible to oxidative injury (Fan et al., 2021; Orororo et al., 2023). Oxidative stress actively promotes renal damage through multiple pathways, including the induction of inflammation, endothelial dysfunction, damage to the glomeruli and tubules, and the development of interstitial fibrosis, all of which impair kidney function (Krata et al., 2018; Fan et al., 2021). Consequently, markers of renal function, such as serum levels of creatinine and blood urea nitrogen (BUN), often rise as kidney filtration capabilities decline, frequently correlating with underlying oxidative damage (Vodošek-Hojs et al., 2020). 
Phenylhydrazine (PHZ) is a chemical agent commonly employed in experimental research to induce hemolytic anemia in animal models (Gabriel et al., 2022). The hemolytic action of PHZ is primarily driven by the generation of substantial amounts of ROS during the oxidative degradation of hemoglobin within erythrocytes (Adibmoradi et al., 2018). The consequences of PHZ administration extend beyond the red blood cells; the resulting hemolysis leads to the release of large quantities of free heme and iron, which, along with potential direct toxic effects of PHZ itself, instigate significant oxidative stress in various tissues, notably the liver and kidneys (Adibmoradi et al., 2018; Okolo, 2021). Research confirms that PHZ treatment in rodents results in measurable biochemical alterations and histological damage in the kidneys, typically associated with increased lipid peroxidation measured as Malondialdehyde (MDA) and dysregulation of antioxidant enzyme systems like Superoxide Dismutase (SOD) and Catalase (CAT) within renal tissue (Gabriel et al., 2022).
The exploration of natural products, particularly medicinal plants, offers a promising avenue for mitigating oxidative stress and its pathological consequences, owing to their abundance of phytochemicals with antioxidant activity (Oyem et al., 2021; Eduviere et al., 2022; Busari et al., 2024; Odeghe et al., 2024; Orororo & Asagba, 2024; Ugbome et al., 2025). Moringa oleifera Lam. (Moringaceae), often called the 'miracle tree', is celebrated in traditional medicine across various cultures. Its leaves are a rich source of potent antioxidants, including flavonoids, phenolic acids, vitamin C, and carotenoids, which underpin its documented anti-inflammatory, antioxidant, and organ-protective properties (Omodanisi et al., 2017). Studies have demonstrated the capacity of Moringa oleifera extracts to protect against chemical-induced toxicity and oxidative stress in different organs, including the kidneys (Elsayed et al., 2021; Husien et al., 2024).
Likewise, Psidium guajava L. (Myrtaceae), the common guava, possesses a long history of use in traditional remedies. Guava leaves are known to contain a diverse array of bioactive compounds, such as tannins, flavonoids (notably quercetin), phenolic acids, and various terpenes. These compounds confer significant antioxidant, anti-hyperglycemic, anti-inflammatory, and protective effects observed in various studies. Emerging evidence also points towards potential nephroprotective roles for guava leaf extracts, likely mediated via free radical scavenging and modulation of inflammatory responses (Gholkar et al., 2021).
Biherbal extracts have been reported to have greater antioxidant effects (Orororo et al., 2024b) However, robust scientific evidence combining the specific efficacy of  Moringa oleifera and Psidium guajava in mitigating the complex pathology of PHZ-induced oxidative stress and kidney dysfunction in vivo is lacking. Addressing this gap is crucial to validate their potential use as targeted nephroprotective agents against toxins that trigger hemolysis and oxidative damage. Thus, this research assessed the oxidative stress parameters and kidney function in the kidney of phenylhydrazine induced Rats treated with combined Moringa oleifera and Psidium guajava leave extracts.


MATERIALS AND METHODS
CHEMICALS AND REAGENTS 
Standard chemicals from reputable manufacturers were used in this study.

PLANT MATERIALS: 
Moringa oliefera and Psidium guajava leaves were collected from a farm in Abraka-Ethiope East Local Government Area, Delta state, Nigeria. Identification and authentication was done by a Botanist in the Department of Botany, Faculty of Science, Delta State University, Abraka. (DELSU/BOT/24/2025). The leaves were first separated from the stem, thoroughly washed with distilled water (without squeezing) to remove debris and dust particles, and thereafter dried for a few days at room temperature under shade to avoid inactivation of sensitive chemical components by ultra-violet rays. The dried leaves were then evenly pulverized with the aid of a manual blender and kept in air-tight containers for further use. 


EXTRATION OF PLANT MATERIALS: 
Standard extraction procedures were followed (Eze and Akonoafua, 2020). The powdered plant materials was subject to extraction by a simple maceration method. Extraction was carried out using 100grams of leave powder (combined- 50g each) immersed with 350ml of ethanol (70%) and 150ml of H2O (30% of water) in a 500ml stoppered flask at room temperature for 3 days with frequent stirring. After 3 days the mixture was filtered using Whatman filter paper No.1 into a conical flask to obtain the hydro-ethanolic extract. The extracted contents were concentrated using a water bath at 40°C to obtain a thick, viscous mass. The dried crude extracts were stored in the refrigerator at 4°C under aseptic conditions for subsequent use.


ANIMAL MODEL AND EXPERIMENTAL GROUPS
Experimental animals: 
A total of 20 Wistar rats (109±15g) were used for the experiment. The animals were obtained from the Animal House of the School of Basic Medical Sciences, College of Medical Sciences, Delta State University, Abraka and were acclimatized for one week prior to the commencement of the experiment. During this time, the animals were given free access to animal feed (Top feed growers mash) and clean water. The animals were handled in accordance with international protocols for handling experimental animals.

Experimental Design:
The animal were divided into Four (4) Treatment Groups (n=5) as follows;

Group A: Neutral Control-Received normal saline
Group B: Negative control- Received PHZ (20mg/kg body weight) daily for 4 days (intraperitoneally)
Group C: Positive Control-Received PHZ (20mg/kg weight of rat, intraperitoneal) daily for 4 days and were thereafter treated with a standard Drug Oreifer (10mg/kg weight of each rat, orally) for 7days.
Group D: Treatment group- Received (PHZ 20mg/kg weight of rat, intraperitoneal) daily for 4days and were thereafter treated with combined leaf extract of Moringa oleifera and Psidium guajava (200mg/kg weight of each rat, orally) for 7days. Moringa oleifera and Psidium guajava leaf extracts was administered orally via an oral canula once daily for seven (7) days. 

The doses of the toxicant, standard drug and extracts were selected based on literatures on similar plant extracts and body weights of animals, ensuring they fall within safe and effective ranges (Ousaaid et al., 2022; Orororo et al., 2024b; Vidyarani S. K. and Subhash, 2024).

BIOCHEMICAL ANALYSIS 
Sample Collection 
Three rats from each group were anesthetized by cervical dislocation. Blood samples were collected by cardiac puncture and dispensed into heparinized container and centrifuged at 5000g for 10 minutes, Serum and supernatants collected were stored frozen until used to assess serum creatinine and Urea. After Blood samples were collected for serum creatinine and urea analysis, the kidneys of each rat were instantly excised. Kidney tissues were weighed using an Electrical weighing scale and 1g of the kidney homogenized in 1ml of phosphate Buffered saline (PBS) Solution. The homogenates were centrifuged at 10,000 rpm for 10minutes to obtain the supernatant to assessed for oxidative stress markers: superoxide dismutase (SOD), catalase (CAT), glutathione (GSH) and malondialdehyde (MDA).

Assessment of Oxidative Stress Parameters 
SOD Assay
The SOD assay measures the ability of SOD to inhibit the reduction of nitro blue tetrazolium (NBT) by superoxide radicals generated by the xanthine/xanthine oxidase system. The reagents/reaction mixture was prepared by mixing Xanthine and Xanthine oxidase to generate O2- NBT Solution in phosphate buffer (pH 7.4). Xanthine oxidase converts Xanthine to uric acid and hydrogen superoxide, generating superoxide as a byproduct (Zhao, 2021).  SOD standard or sample (supernatant) was pipetted into a beaker and the reaction mixture was added, after which the absorbance was measured at 560 nm compare to a blank (no sample or heat- inactivated sample) using a spectrophotometer. SOD activity was calculated based on the inhibition of NBT reduction usually reported in U/mg protein 
1 unit =amount of enzymes causing 50% inhibition of NBT reduction, A standard curve using known SOD concentrations is often generated to calculate SOD activity in samples.


CAT Assay
To measure Catalase activity in the kidney, first 30mM hydrogen peroxide was prepared by diluting 3.4ml of 30% hydrogen peroxide solution made up to 100ml using 0.05M phosphate buffer (pH 7.4). 0.669g of K2HPO4 and 0.135g KH2PO4 were dissolved in 70ml of double distilled water and pH adjusted with 1M HCL and 1M NaOH to pH 7.4 and final volume was made to 100ml (Takemoto et al., 2024). Exactly 50µl of kidney tissue supernatant was pipetted into a plain sample container well labelled, 2ml of phosphate buffer and 1ml of 30mM hydrogen peroxide were also pipetted and added to the solution. Then it was placed in the spectrophotometer and read at 240nm for 3min at 30secs intervals and result recorded. Blank was devoid of sample tissue.


[bookmark: _Hlk200374620]GSH Assay 
The level of GSH was assessed by Ellman’s method using Ellman reagent.  Exactly 2.0ml of 5%w/v TCA was pipetted and added to 0.5ml of sample (kidney supernatant) and Incubate for 5mins ate 370C, after which it was centrifuged at 2000rpm for 10min. 0.5ml of Ellman’s reagent was pipetted into 1.0ml of supernatant, and 3.0ml of phosphate buffer added. For blank: 3ml of buffer and 60µl of DTNB reagent were taken and Blank absorbance was read immediately. For standard curve and test: 0.2ml of standard solution, 3ml of buffer and 60µl of DTNB reagent were taken and absorbance was read 2min after addition of DTNB Read at 412nm against reagent blank (Canbay et al., 2024).

MDA Assay 
To asses MDA level in the kidney, Stock TCA-TBA-HCl reagent was prepared by pipetting into a beaker 15g of Trichloroacetic acid (TCA) and 0.375%w/v thiobarbituric acid containing 50ml of 0.25M HCL. The solution is heated mildly to aid the dissolution of the TBA. Final volume was made up to 100ml with 0.25M HCl. Stock H2SO4 was measured and diluted in 50ml of double distilled water, after which the final volume made up to 100ml with same solvent (Noah et al., 2023). Exactly 1.0ml of sample and 2.0ml of TCA-TBA-HCl reagent were pipetted into a plain sample container, after which it was mixed well and place in a boiling bath (at 1000C) for 15mins. It was cooled and centrifuge to remove flocculent precipitate at 1000rpm for 10mins. The absorbance of supernatant was read at 535nm against a blank (no sample or heat- inactivated sample) and recorded. 

Assessment of Kidney Function Biomarkers 
Assessment of Serum Creatinine 
The levels of creatinine (mg/dl) in the serum were quantified using the Barrett & Boehmer method which is a modified Jaffe-Based method for determination of creatinine in serum samples (Orororo et al., 2024b). A known volume of sample was mixed with alkaline picrate reagents and the reaction was allowed to proceed for a period of 15 minutes and absorbance of orange-coloured complex was measured at about 530nm using a spectrophotometer. Result was compared to a standard curve prepared with known creatinine concentration. 

Assessment of Serum Urea 
The levels of urea (mg/dl) in serum were quantified using the modified Urease-Berthelot method by colorimetry. Mixed and incubated for 10 minutes at 370C (to allow urea hydrolysis). Components of all tubes (S, T, B) reagents were mixed well and incubated for 10 to 15 minutes at 370C (for colour development). Absorbance of standard S & T was measured against blank at 570nm using a spectrophotometer (Orororo et al., 2024b).

Statistical Analysis:
Data were expressed as mean ± standard deviation (SD). Statistical comparisons among groups were performed using one-way analysis of variance (ANOVA) followed Tukey's multiple comparison test. Results were considered significant at p < 0.05.





RESULTS 
[bookmark: _Hlk200377715][bookmark: _Hlk200377113]EFFECT OF MORINGA OLEIFERA AND PSIDIUM GUAJAVA LEAVE EXTRACTS ON THE ACTIVITY OF SOD IN THE KIDNEY OF PHENYLHYDRAZINE INDUCED RATS
Fig. 1 shows the effect of Moringa Oleifera and Psidium Guajava Leave Extracts on the activity of SOD. The neutral control group showed a baseline of 53.02 ± 4.2. Negative Control group showed a significantly decreased SOD activities of 33.04 ± 5.0 compared to Neutral Control group (53.02 ± 4.2), indicating oxidative stress induced by PHZ. In the positive Control group, SOD activity was restored to near-normal level (52.12 ± 5.5) with Oreifer treatment, suggesting effective antioxidant protection. Treatment of induced rats with M. Oleifera and P. guajava leaf extract caused restoration of SOD activity (46.26 ± 4.9) indicating antioxidant protection.


[bookmark: _Hlk200378525][bookmark: _Hlk200386802]Figure 1: Effects of Moringa Oleifera and Psidium Guajava Leave Extract on the activity of SOD In the Kidney of Phenylhydrazine-Induced Rats. Bars represent Mean ± SD of triplicate determination.  Dissimilar superscripts on the bars show significant difference (p<0.05).



[bookmark: _Hlk200377867]EFFECT OF MORINGA OLEIFERA AND PSIDIUM GUAJAVA LEAVE EXTRACTS ON THE ACTIVITY OF CAT IN THE KIDNEY OF PHENYLHYDRAZINE INDUCED RATS
Figure 2 shows the effect of Moringa oleifera and Psidium guajava leaf extracts on the activity of CAT in kidney of phenylhydrazine induced Rats. The neutral control group showed a baseline of 21.00 ± 1.5. The Negative Control group showed a significantly decreased CAT activity of 10.02 ± 2.0 compared to the Neutral Control group (21.00 ± 1.5) which indicates oxidative stress induced by PHZ. In the Positive Control group, CAT activity was restored to near-normal level (21.34 ± 3.2) with Oreifer treatment, which suggests effective antioxidant protection. While in the Treatment Group, CAT activity was nearly restored (19.40 ± 2.6) with M. Oleifera and P. guajava Leaf Extract treatment, with no significant difference from the Neutral Control group.


[bookmark: _Hlk200378318][bookmark: _Hlk200379232]Figure2: Effects of Moringa Oleifera and Psidium Guajava Leave Extracts on the activity of CAT in the Kidney of Phenylhydrazine Induced Rats. Bars represent Mean ± SD of triplicate determination.  Dissimilar superscripts on the bars show significant difference (p<0.05).

EFFECT OF MORINGA OLEIFERA AND PSIDIUM GUAJAVA LEAVE EXTRACTS ON THE LEVEL OF GSH IN THE KIDNEY OF PHENYLHYDRAZINE INDUCED RATS
Figure 3 shows the effect of Moringa oleifera and Psidium guajava leaf extracts on the level of GSH in the kidney of phenylhydrazine induced Rats. The neutral control group showed a baseline of 55.46 ± 3.2, the Negative Control group showed a significantly decreased GSH levels of 24.08 ± 4.7 compared to Neutral Control group (55.46 ± 3.2), which indicates oxidative stress induced by PHZ. The Positive Control group GSH levels restored to near-normal level (50.22 ± 7.5) with Oreifer treatment, suggesting effective antioxidant protection. While in the Treatment Group, GSH levels partially recovered (38.04 ± 1.5) with M. Oleifera and P. guajava Leaf Extract treatment, but remained significantly lower than Neutral Control group and Positive Control group levels.


[bookmark: _Hlk200380579]
[bookmark: _Hlk200379811]Figure 3: Effects of Moringa Oleifera and Psidium Guajava Leave Extracts on the Level of GSH (Glutathione) in the Kidney of Phenylhydrazine Induced Rats. Bars represent Mean ± SD of triplicate determination.  Dissimilar superscripts on the bars show significant difference (p<0.05).

[bookmark: _Hlk200379687]EFFECT OF MORINGA OLEIFERA AND PSIDIUM GUAJAVA LEAVE EXTRACTS ON THE LEVEL OF MDA IN THE KIDNEY OF PHENYLHYDRAZINE INDUCED RATS
[bookmark: _Hlk200381091]Figure 4 shows the effect of Moringa oleifera and Psidium guajava leaf extracts on the level of MDA in the kidney of phenylhydrazine induced Rats. The neutral control group showed a baseline of 85.16 ± 4.2, the Negative Control group showed a significantly increased MDA levels of 142.68 ± 2.5 compared to the Neutral Control group (85.16 ± 4.2), indicating a lipid peroxidation and oxidative damage induced by PHZ. The Positive Control group MDA levels decreased (75.05 ± 3.1) with Oreifer treatment, suggesting effective antioxidant protection and reduced lipid peroxidation. While in the Treatment Group, MDA levels decreased (102.02 ± 2.0) with M. Oleifera and P. guajava Leaf Extract treatment, indicating some reduction in lipid peroxidation, but still higher than Neutral Control group levels.



Figure 4: Effects of Moringa Oleifera and Psidium Guajava Leave Extracts on the Level of MDA in the Kidney of Phenylhydrazine Induced Rats. Bars represent Mean ± SD of triplicate determination.  Dissimilar superscripts on the bars show significant difference (p<0.05).

[bookmark: _Hlk200381148]EFFECT OF MORINGA OLEIFERA AND PSIDIUM GUAJAVA LEAVE EXTRACTS ON THE LEVEL OF CREATININE ON THE SERUM OF PHENYLHYDRAZINE INDUCED RATS
Figure 5 shows the effect of Moringa oleifera and Psidium guajava leaf extracts on the level of creatinine in the serum of phenylhydrazine induced Rats. The neutral control group showed a baseline of 0.36 ± 0.07, the Negative Control group increased significantly with Creatinine levels of 0.94 ± 0.05 compared to Neutral Control group (0.36 ± 0.07), indicating potential kidney damage or impaired function induced by PHZ. The Positive Control group Creatinine levels decreased (0.39 ± 0.06) with Oreifer treatment, suggesting effective protection against kidney damage. While in the Treatment Group, Creatinine levels decreased (0.45 ± 0.04) with M. Oleifera and P. guajava Leaf Extract treatment, indicating some protection against kidney damage.
[bookmark: _Hlk200381464]



Figure 5: Effects of Moringa Oleifera and Psidium Guajava Leave Extracts on the level of creatinine on the serum of Phenylhydrazine Induced Rats. Bars represent Mean ± SD of triplicate determination.  Dissimilar superscripts on the bars show significant difference (p<0.05).

EFFECT OF MORINGA OLEIFERA AND PSIDIUM GUAJAVA LEAVE EXTRACTS ON THE LEVEL OF UREA ON THE SERUM OF PHENYLHYDRAZINE INDUCE
Figure 6 shows the effect of Moringa oleifera and Psidium guajava leaf extracts on the levels of urea on the serum of PHZ-induced rats Negative Control (B): Urea levels significantly increased (35.04 ± 3.7) compared to Neutral Control (A) (26.02 ± 1.9), indicating potential kidney damage or impaired function induced by PHZ. The Positive Control group Urea levels decreased (30.24 ± 1.4) with Oreifer treatment, suggesting some protection against kidney damage. While in the Treatment Group (D Urea levels decreased (28.04 ± 2.4) with M. Oleifera and P. guajava Leaf Extract treatment, indicating some protection against kidney damage.




Figure 6: Effects of Moringa Oleifera and Psidium Guajava Leave Extracts on the Level of Urea on the serum of Phenylhydrazine Induced Rats. Bars represent Mean ± SD of triplicate determination.  Dissimilar superscripts on the bars show significant difference (p<0.05).



DISCUSSION 
This study investigated the potential of combined hydro-ethanolic leaf extracts of Moringa oleifera and Psidium guajava to mitigate oxidative stress and renal dysfunction induced by PHZ in rats. The administration of PHZ successfully induced a state of severe oxidative stress and compromised kidney function, as evidenced by the significant alterations in both biochemical and serological markers in the negative control group compared to the neutral control.
The induction with PHZ led to a significant decrease in the activities of the antioxidant enzymes Superoxide Dismutase (SOD) and Catalase (CAT) in the kidney tissues. This is indicative of an overwhelming production of reactive oxygen species (ROS) which depletes the endogenous antioxidant defense system. The observed reduction in SOD and CAT activities is consistent with previous studies that have demonstrated the depleting effect of PHZ-induced hemolysis on antioxidant enzymes (Adibmoradi et al., 2018; Okolo, 2021). Treatment with the combined extracts of M. oleifera and P. guajava led to a significant restoration of SOD and CAT activities, bringing them to levels comparable with the neutral control and the standard drug (Oreifer)-treated groups. This suggests that the bioactive compounds in the extracts, likely flavonoids and polyphenols known for their antioxidant properties (Omodanisi et al., 2017; Gholkar et al., 2021; Orororo et al., 2022; Odeghe et al., 2023), were effective in either scavenging the excess free radicals or upregulating the synthesis of these antioxidant enzymes. 
Similarly, the level of reduced glutathione (GSH), a critical non-enzymatic antioxidant, was significantly depleted in the PHZ-induced group. GSH plays a vital role in detoxifying ROS and maintaining cellular redox balance. Its depletion further confirms the state of severe oxidative stress. While the treatment with the combined extracts resulted in a partial but significant recovery of GSH levels, it was not as complete as the restoration observed for SOD and CAT. This might suggest that the primary mechanism of action of these extracts is more closely linked to enzymatic antioxidant pathways or direct radical scavenging rather than the de novo synthesis or regeneration of GSH.
The induction of lipid peroxidation, a key indicator of oxidative membrane damage, was confirmed by the significantly elevated levels of Malondialdehyde (MDA) in the kidney tissues of the negative control group. The treatment with the combined extracts significantly attenuated the increase in MDA, although not to the level of the neutral control. This reduction in MDA demonstrates the ability of the extracts to protect the integrity of cellular membranes from peroxidative damage, which is a crucial aspect of their nephroprotective effect.
The assessment of kidney function through serum creatinine and urea levels provided further evidence of the damaging effects of PHZ and the protective potential of the plant extracts. The significant increase in both creatinine and urea in the PHZ-induced group is a clear indication of impaired glomerular filtration and renal dysfunction (Orororo et al., 2023). This is likely a consequence of the nephrotoxicity caused by the byproducts of hemolysis and the systemic oxidative stress. The administration of the combined extracts of M. oleifera and P. guajava led to a significant reduction in the elevated levels of creatinine and urea, restoring them to near-normal levels. This strong nephroprotective effect highlights the potential of these extracts in preserving kidney function in the face of hemolytic and oxidative stress (Nwozo et el., 2023). The effectiveness of the combined extracts was comparable to that of the standard drug, Oreifer, in ameliorating the renal function parameters.
In summary, the findings of this study demonstrate that the combined leaf extracts of Moringa oleifera and Psidium guajava possess significant antioxidant and nephroprotective properties. Although not as effective as the Oreifer standard drug, the Moringa oleifera and Psidium guajava leaf extracts were able to counteract the oxidative damage induced by phenylhydrazine by enhancing the endogenous antioxidant defense system, reducing lipid peroxidation, and consequently preserving kidney function.

Conclusion
Based on the findings of this study, it can be concluded that the administration of phenylhydrazine to rats induces significant oxidative stress in the kidneys, characterized by depleted antioxidant enzyme activities (SOD, CAT), reduced glutathione (GSH) levels, and increased lipid peroxidation (MDA). This oxidative damage results to impaired kidney function, as evidenced by elevated serum creatinine and urea levels. The combined leaf extracts of Moringa oleifera and Psidium guajava demonstrated a potent ameliorative effect against this PHZ-induced nephrotoxicity. The treatment with the extracts effectively restored antioxidant enzyme activities, reduced lipid peroxidation, and normalized the markers of kidney function. Therefore, the combination of Moringa oleifera and Psidium guajava leaf extracts can be considered a promising complementary and natural therapeutic agent for the protection against oxidative stress-induced kidney damage.

Recommendations
Further studies should be conducted to perform a detailed phytochemical analysis of the combined extracts to identify and isolate the specific bioactive compounds responsible for the observed antioxidant and nephroprotective effects. A dose-response study is recommended to determine the optimal therapeutic dose of the combined extracts that provides maximum protection with minimal side effects. Further research should delve into the specific molecular mechanisms through which these extracts exert their protective effects. This could include investigating their impact on gene expression of antioxidant enzymes and inflammatory pathways. Also, to ascertain the safety of the combined extracts for potential long-term use, it is pertinent to carry out studies on chronic toxicity of the extracts.
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