


TRANSAMINASE ENZYME ACTIVITY CHANGES ATTRIBUTED TO DAILY ADMINISTRATION OF THE AQUEOUS EXTRACT OF Azadirachta indica IN WISTAR ALBINO RATS

ABSTRACT
Liver diseases and hepatotoxicity remain major global health concerns, often resulting from exposure to xenobiotics, drugs, infections, and environmental toxins; which frequently lead to disruption of hepatocyte membranes, causing leakage of intracellular enzymes such as ALT and AST into the bloodstream. This study evaluated the effects of daily administration of aqueous leaf extract of Azadirachta indica on transaminase enzyme activity in Wistar albino rats. Eighty-four rats were randomly assigned into four groups in triplicate containing 7 rats each: control and three treatment groups receiving 200, 400, and 600 mg/kg body weight of the extract, respectively. Following the treatment period, serum levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were determined using standard biochemical methods. Results showed that ALT levels decreased across treated groups compared to control, with the lowest value observed at 400 mg/kg, although the differences were not statistically significant (p > 0.05). In contrast, AST levels exhibited a significant reduction (p < 0.05), particularly at the highest dose (600 mg/kg). The findings suggest that aqueous extract of A. indica exerts a modulatory effect on liver enzymes, potentially indicating hepatoprotective activity without inducing hepatic toxicity. These results support the traditional use of neem and highlight its potential role in maintaining liver enzyme homeostasis. However, further studies are required to elucidate the underlying mechanisms and long-term safety of its continuous use.
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INTRODUCTION
Transaminases, primarily alanine aminotransferase (ALT) and aspartate aminotransferase (AST), are critical intracellular enzymes involved in amino acid metabolism and gluconeogenesis (Sookoian and Pirola, 2012; Hou et al., 2020). These enzymes catalyze the transfer of amino groups between amino acids and keto acids, thereby playing essential roles in intermediary metabolism and energy production (Sookoian and Pirola, 2012). ALT is predominantly localized in hepatocytes, making it a highly specific biomarker for hepatic injury (McGill, 2016), whereas AST is found in multiple tissues including the liver, heart, kidney, and skeletal muscle, thus serving as a less specific but still valuable indicator of tissue damage (Brancaccio et al., 2010; Bailey et al., 2019). Alterations in serum levels of these enzymes are widely used in clinical and experimental settings to assess hepatocellular integrity and systemic toxicity (Sookoian and Pirola, 2012). Liver diseases and hepatotoxicity remain major global health concerns, often resulting from exposure to xenobiotics, drugs, infections, and environmental toxins. These insults frequently lead to disruption of hepatocyte membranes, causing leakage of intracellular enzymes such as ALT and AST into the bloodstream (Tamber et al., 2023). Consequently, elevated serum transaminase levels are considered hallmark indicators of hepatic dysfunction and are routinely employed in toxicological and pharmacological studies involving animal models such as Wistar albino rats (Tamber et al., 2023; Prajapati et al., 2025).
In recent decades, there has been growing scientific interest in medicinal plants as potential therapeutic agents for the prevention and management of liver diseases. Among these, Azadirachta indica (commonly known as neem) has gained considerable attention due to its wide spectrum of pharmacological properties, including antioxidant, anti-inflammatory, antimalarial, immunomodulatory, and hepatoprotective effects (Sarkar et al., 2021). Neem contains diverse bioactive phytochemicals such as flavonoids, tannins, saponins, alkaloids, and limonoids, which are believed to contribute to its biological activities and therapeutic potential (Ufele et al., 2020). Experimental studies have demonstrated that extracts of Azadirachta indica can modulate liver enzyme activity and protect against chemically induced hepatotoxicity (Baligar et al., 2014; Nwobodo et al., 2018; Sunday et al., 2024). For instance, neem leaf extracts have been shown to stabilize elevated levels of AST and ALT in models of drug-induced liver injury, thereby preserving hepatic architecture and function (Ezz-Din et al., 2011; Prajapati et al., 2025). Similarly, prolonged administration of neem extracts in Wistar rats has been reported to produce no significant adverse alterations in transaminase levels, suggesting a favorable safety profile at certain doses (Baligar et al., 2014; Sana et al., 2025). However, some studies indicate dose-dependent variations in enzyme activity, highlighting the need for careful evaluation of its biochemical effects (Ndodo et al., 2013).
Despite the widespread use of neem in traditional medicine and its documented hepatoprotective properties, there remains a paucity of comprehensive studies examining the effects of daily administration of aqueous extracts of Azadirachta indica on transaminase enzyme activity under normal physiological conditions. Most existing studies focus on its protective role in induced toxicity models rather than its baseline biochemical impact (Ndodo et al., 2013; Seriana et al., 2021). This creates a critical gap in understanding whether continuous consumption of neem extract may alter liver enzyme homeostasis, either beneficially or adversely.
Therefore, this study is designed to evaluate the changes in transaminase enzyme activity associated with the daily administration of aqueous extract of Azadirachta indica in Wistar albino rats. By assessing ALT and AST levels, this research aims to elucidate the potential hepatomodulatory effects of neem extract, contribute to existing knowledge on its safety and efficacy, and provide a scientific basis for its therapeutic application in liver-related disorders.
MATERIALS AND METHODS
Experimental Site: This research was carried out in the Animal House of the Department of Biochemistry, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria.
Ethical considerations: All experimental procedures, including chloroform anaesthesia was conducted in accordance with the ethical guidelines for the care and use of laboratory animals. The ethical clearance for this research was sought and obtained from the Animal Research Ethics Committee of Nnamdi Azikiwe University, Awka with the reference number NAU/AREC/2025/0130.
Preparation of Experimental Medicinal Plant: Fresh leaves of Azadirachta indica (Neem) were collected from Onyewuchi research farm in Awka, Anambra State. It was taken to the Department of Botany, Nnamdi Azikiwe University, Awka, for identification. The leaves were soaked with distilled water (1:5 w/v) using the cold maceration method, allowing the mixture to sit at room temperature for 24 hours adopted by Sankeshwari et al. (2018; Eddahhaoui et al., 2022). The mixture was filtered using Whatman filter paper, and the filtrate was placed in a water bath to evaporate and produce the concentrated extract that was used for this research. The extract was stored at 4°C for subsequent use.
Animal Procurement and Housing: Eighty-four (84) Wistar Albino rats used for this study were purchased from Onyewuchi farm at Nnamdi Azikiwe University, Awka North, Anambra State. The rats weighed a range of 50g – 100g. They were placed in cages and carried to the Department of Zoology Animal House, where they were housed. There, they were placed in individual cages for acclimatization for one week. They were fed with commercial feed (Top Feed) purchased from Awka Main Market, Awka, Anambra State.
Housing and Management of the Wistar Albino Rats: The rats were acclimatized for one week before the experiment began and randomly housed in 4 stainless steel metabolic cages laid out in a complete randomized design (CRD) of four treatments, replicated thrice with each replicate having seven rats, and fed with commercial food (Vital Feed Broiler Starter, 18.00 ± 0.50 g/100 g crude protein, and 2106.00 kcal/kg metabolizable energy, Vital Feed, Grand Cereals Limited, Jos, Plateau State, Nigeria) and water ad libitum daily (Ufele-Obiesie and Ndinyelum, 2025).
Experimental Design: The rats were assigned to four treatment replicated thrice laid out in a complete randomized design (CRD). The groups were assigned as follows: Group 1:  Control; Group 2: Daily administration of 200mg/kg of Aqueous leaf extract of Azadirachta indica; Group 3: Daily administration of 400mg/kg of Aqueous leaf extract of Azadirachta indica; Group 4: Daily administration of 600mg/kg of Aqueous leaf extract of Azadirachta indica.
Blood Sample Collection: At the end of the treatment period, the rats were fasted overnight and anesthetized using Chloroform. Blood samples were collected via cardiac puncture using a sterile syringe and needle, ensuring minimal distress to the animals. The blood was collected into plain tubes for serum biochemical analysis. Serum was separated by centrifugation at 3000 rpm for 10 minutes and stored at -20°C for enzyme analysis.
Assay of aspartate amino transferase (AST) activity
Principle: The kit works on the conversion of aspartate to oxoloacetate by aspartate amino transferase enzyme. The oxaloacetate reacts with 2,4 -Diphenylhydrazine which is converted to oxaloacetate 2,4 phenylhydrazone complex. The addition of sodium hydroxide solution dissolves this complex and allows 2, 4 dinitophenylhydrazone to be measured at 546nm.
Procedure: Randox kit was used for AST activity determination based on the modified method of Reitman and Frankel in Bergmeyer and Bernt (1974; Ndinyelum and Ufele-Obiesie, 2024). The blood samples were centrifuged and the sera were used for the analysis. Sample of 0.1 ml was pipetted into test tubes. 0.5ml of phosphate buffer were added to the sample and blank, mixed and incubated at 370C for 30mins. 2, 4-dinitrophenylhydrazine were added to the sample test tubes, mixed and allowed to stand for exactly 20mins. Sodium hydroxide was added to the sample and blank, mixed and the absorbance of the sample was read against blank at 546nm after 5min.
The AST activity was determined by the calibration curve provided in the kit.
Assay of 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 phenylhydrazine which is converted to pyruvate 2, 4 phenylhydrazone 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 ALT activity determination based on the modified method of Reitman and Frankel in Bergmeyer and Bernt (1974; Ndinyelum and Ufele-Obiesie, 2024). The clotted blood samples were centrifuged and the sera were used for the analysis. Sample of 0.1ml was pipetted into test tubes. 0.5ml of phosphate buffer was added to the sample and blank, mixed and incubated at 370C for 30mins. 2, 4-dinitrophenylhydrazine were added to sample test tubes, mixed and allowed to stand for exactly 20mins. Sodium hydroxide was added to the sample and blank, mixed and the absorbance of the sample were read against blank at 546nm after 5mins. The ALT activity was determined by the calibration curve provided in the kit.
Statistical Analysis: The data collected during the experiment were subjected to Analysis Variation (ANOVA), using SPSS (version 25) computer package at 0.05 significance levels (P<0.05) (IBM SPSS, 2017). The Duncan’s Multiple Range Test was used to separate mean significant differences between treatments at a 5% significant level (Okeke and Mogbo, 2013). 
RESULITS & DISCUSSION
[bookmark: _GoBack]Effect of the neem leaf extract on the Alanine amino transferase activity (ALT)
In table 1, the highest ALT level was recorded in the Normal control group (29.96±3.97 U/L), followed by the 200mg/kg Neem extract group (24.60±2.77 U/L). The lowest ALT level was recorded in the 400mg/kg Neem extract group (15.20±4.77 U/L). There was no significant difference (p>0.05) in the ALT levels recorded across the different group.
Table 1
Average Alanine amino transferase activity (ALT)
	Labels
	ALT (U/L)

	Normal control
	29.96±3.97a

	200mg/kg Neem extract
	24.60±2.77a

	400mg/kg Neem extract
	15.20±4.77a

	600mg/kg Neem extract
	19.60±5.08a


Similar superscript are not significantly different.
Effect of the neem leaf extract on the Aspartate amino transferase (AST)
In table 2, the highest AST level was recorded in the Normal control group (90.75±7.00 U/L), followed by the 200mg/kg Neem extract group (84.30±7.41 U/L).  The lowest AST level was recorded in the 600mg/kg Neem extract group (56.17±6.34 U/L). There was significant difference (p<0.05) in the AST levels recorded across the different treatment groups.
[bookmark: _Hlk208601422]Table 2
 Average Aspartate amino transferase (AST) activity 
	Labels
	AST (U/L)

	Normal control
	90.75±7.00a

	200mg/kg Neem extract
	84.30±7.41a

	400mg/kg Neem extract
	63.50±3.00a

	600mg/kg Neem extract
	56.17±6.34a


Similar superscript are not significantly different.
The present study investigated the effects of daily administration of aqueous extract of Azadirachta indica on serum transaminase activities in Wistar albino rats, with particular focus on ALT and AST as biomarkers of hepatic function. The findings revealed a general trend of reduced enzyme activity in treated groups compared to the control, suggesting a modulatory, rather than deleterious, effect of the extract on liver function. The observed reduction in ALT levels, although not statistically significant, is noteworthy. ALT is a cytosolic enzyme predominantly localized in hepatocytes and is widely regarded as a sensitive indicator of hepatocellular injury (McGill, 2016). The absence of significant elevation in ALT across all treatment groups suggests that daily administration of aqueous neem extract did not induce hepatocellular damage. Rather, the decline in ALT levels, particularly at 400 mg/kg, may indicate stabilization of hepatocyte membranes and improved cellular integrity. This observation aligns with previous studies by Baligar et al. (2014) and Nwobodo et al. (2018), which reported that A. indica extracts possess hepatoprotective properties, likely mediated through antioxidant mechanisms that reduce lipid peroxidation and oxidative stress in hepatic tissues.
In contrast, AST levels showed a statistically significant decrease (p < 0.05) across treatment groups, with the most pronounced reduction observed at 600 mg/kg. Given that AST is present in both hepatic and extrahepatic tissues, its reduction may reflect a broader systemic effect of the extract. The significant decrease in AST activity suggests that A. indica may enhance cellular stability not only in the liver but also in other tissues susceptible to metabolic stress. This finding corroborates the work of Ezz-Din et al. (2011), who demonstrated that neem extracts significantly reduced AST levels in models of chemically induced liver injury, thereby indicating protective effects against tissue damage.
The dose-dependent decline in AST activity observed in this study further supports the hypothesis that the bioactive compounds present in neem (such as flavonoids, limonoids, and tannins) play a role in enzyme modulation. These phytochemicals are known for their antioxidant and anti-inflammatory properties, which can mitigate cellular damage and prevent enzyme leakage into circulation (Sarkar et al., 2021; Ufele et al., 2020). The higher efficacy observed at 600 mg/kg may therefore be attributed to increased bioavailability of these compounds at higher doses. Importantly, the results of this study differ slightly from some earlier reports that documented no significant changes in transaminase levels following neem administration (Sana et al., 2025). Such discrepancies may be due to variations in extraction methods, dosage, duration of exposure, or experimental conditions. The use of aqueous extract in the present study is particularly relevant, as it closely mimics traditional modes of neem consumption, thereby enhancing the ecological validity of the findings.
Another critical implication of this study is the absence of enzyme elevation, which would otherwise indicate hepatotoxicity. The maintenance or reduction of ALT and AST levels suggests that chronic administration of aqueous neem extract is relatively safe within the tested dosage range. This supports the growing body of evidence advocating for the safe use of A. indica in ethnomedicine and as a potential adjunct in liver-related therapies (Prajapati et al., 2025). However, it is important to interpret these findings within the context of the study’s limitations. The research did not include histopathological examination of liver tissues, which could have provided direct evidence of structural changes. Additionally, other liver function parameters such as alkaline phosphatase (ALP), bilirubin, and oxidative stress markers were not assessed. Future studies should incorporate these parameters to provide a more comprehensive evaluation of hepatic function.
CONCLUSION
This study demonstrates that daily administration of aqueous extract of Azadirachta indica does not adversely affect liver function in Wistar albino rats, as evidenced by stable or reduced levels of ALT and AST. The significant reduction in AST and the non-significant decrease in ALT suggest a hepatomodulatory and potentially hepatoprotective effect of the extract, particularly at higher doses. These findings validate the traditional use of neem as a medicinal plant and support its potential application in the management of liver-related disorders. However, while the extract appears safe within the tested dosage range, it does not induce drastic biochemical alterations, indicating that its role may be more supportive than curative. Further research is recommended to explore the mechanistic pathways underlying these effects, assess long-term safety, and evaluate its efficacy in pathological models of liver injury. Integrating biochemical, histological, and molecular analyses will provide a more robust understanding of the therapeutic potential of Azadirachta indica.
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