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ABSTRACT
Diabetes mellitus (DM) is a metabolic syndrome. Diabetes has become more common in recent years. Chemically generated drugs are used to lessen the effects of DM and its following repercussions due to unpleasant side effects such as weight gain, gastrointestinal issues, and heart failure. On the other hand, medicinal plants are considered safe, accessible, and affordable anti-diabetic remedies. This research aims to determine the antidiabetic effects of the different solvent fractions of Azanza garckeana in streptozotocin (STZ)-induced diabetic rats. Twenty-eight (28) white albino rats weighing about 220–250g were used for this study and diabetes was induced by intraperitoneal injection of 55 mg/kg body weight of Streptozotocin feed with high fat diet. The albino rats were randomly divided into seven (7) groups which are as follows:  Groups; normal control, diabetic control groups, standard drug (metformin), diabetes treated, diabetes treated n-hexane, diabetes treated ethyl acetate, diabetes treated methanol, and diabetes treated aqueous with Azanza garckeana extracts (100 mg/kg) was administered for 28 days. Biochemical parameters, including fasting blood glucose, lipid profile, bilirubin, electrolytes, liver enzymes, and antioxidant enzymes were assessed. The results showed that the methanol fraction of Azanza garckeana leaf significantly reduced blood glucose levels while  protein and albumin biomarkers were significantly (P ≤0.005), increased across groups. It also improved the lipid profiles, restored liver enzyme activity, and enhanced antioxidant defense mechanisms and at the same time a significant positive impact on hematological parameters. These findings support the traditional use of Azanza garckeana leaf in diabetes management and suggest its therapeutic potential for metabolic disorders.
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[bookmark: _Hlk219620527]1.0 INTRODUCTION 
 
Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent hyperglycemia resulting from impaired insulin secretion, insulin action, or both (Luka et al., 2013; Yedjou et al., 2023). Long‑term hyperglycemia induces metabolic dysregulation, including dyslipidemia, increased reactive oxygen species (ROS) production, and depletion of endogenous antioxidant defenses, which contribute to vascular and organ complications (Alam et al., 2022; Kayande et al., 2024). The global burden of diabetes continues to escalate, affecting over 537 million adults worldwide and projected to reach nearly 700 million by 2045 (International Diabetes Federation, 2023; Saeedi et al., 2022). This rise is driven by lifestyle changes, urbanization, and aging populations, underscoring the urgent need for effective prevention and treatment strategies (Zheng et al., 2024; Smith & Jones, 2023).
Despite the availability of oral hypoglycemic agents, long‑term use is frequently limited by adverse effects such as gastrointestinal discomfort, weight gain, and hepatic dysfunction (Akter & Islam, 2025; Rosenstock & Inzucchi, 2019). Therefore, there is growing interest in alternative therapies with improved safety and therapeutic profiles. Medicinal plants are rich in diverse phytochemicals that can exert antidiabetic, antioxidant, anti‑inflammatory, and lipid‑modulating effects (Yedjou et al., 2023; Patel et al., 2024). Herbal medicines are often considered safer, more affordable, and culturally acceptable compared with conventional drugs, and may provide synergistic benefits through complex phytochemical interactions (International Diabetes Federation, 2023; Rangnath et al., 2024).
Recent research highlights the antidiabetic potential of natural products that modulate glucose homeostasis, improve insulin sensitivity, and reduce oxidative stress in experimental models (Akter & Islam, 2025; Alam et al., 2022). Phytochemicals such as flavonoids, phenolics, terpenoids, and saponins have been shown to improve key metabolic parameters and protect against organ damage in diabetic animals (Kayande et al., 2024; Williams et al., 2025).
Azanza garckeana, commonly known as “snuff apple” or “goron tula,” is an ethnomedicinal plant widely distributed in Africa and traditionally used to treat diabetes, coughs, liver disorders, inflammation, and infectious diseases (Yusuf et al., 2020; Japhet et al., 2025). Phytochemical studies have reported that A. garckeana contains flavonoids, phenolics, and antioxidants that may underlie its therapeutic effects (Ojo et al., 2023; Adekunle & Ibukun, 2019).
A widely accepted experimental approach for screening potential antidiabetic agents is the streptozotocin (STZ)‑induced diabetic rat model, in which STZ selectively destroys pancreatic β‑cells, resulting in insulin deficiency and sustained hyperglycemia resembling human diabetes (Gadewar et al., 2023; Yedjou et al., 2023). This model enables comprehensive evaluation of test agents on glucose regulation, lipid metabolism, hepatic and renal function, oxidative stress, and related biochemical parameters (King & Bowe, 2016; Wu & Huan, 2008).



2.0 MATERIALS AND METHODS 	
2.1 Procurement of Materials, Chemicals and Animals
Twenty eight (28) male albino rats with 220-250 g body weight were purchased from the Animal house in the University of Jos, Nigeria, and ethical clearance was obtained with reference number: F17-00379, the rats were allowed free access to standard pellet feed. All chemicals used in this research work were of reagent grade and purchased from the Sigma Aldrich Company, Germany. Syringes for injections, glucometer to check blood glucose level, and commercial kits to analyze biochemical parameters were purchased from scientific stores and local pharmacies in Jos.  
2.2 Solvent Fraction Extraction Procedure
The plant leaf,  of Azanza garckeana were collected from Tula Village, Kaltungo Local Government Area of Gombe State, Nigeria. The plant was identified and authenticated at the Forest Herbarium, College of Forestry, Jos, and assigned the voucher specimen number FHJ82022.
The plant powder (500g) was extracted by maceration with 70% methanol at room temperature for 72 hours. A rotatory evaporator was used to evaporate the extract to dryness to produce dried crude extract with yield of 49.5% (95.1g). Subsequently, successive sequential extractions were carried out to give n-hexane; ethyl acetate, methanol and aqueous fraction extracts, and the extracts were collected and allowed to dry at room temperature for 3-4 days. 


2.3 Experimental Design
A total of twenty-eight male white albino rats (Wistar strain), weighing between 220–250 g, were obtained from the Animal House, University of Jos, Plateau State, Nigeria. They were distributed into seven (7) groups of four (4) rats each. Animal handling and experimentation were approved by the Ethical Committee of the University of Jos, Plateau State, Nigeria, in compliance with internationally accepted principles for the humane handling and use of laboratory animals, as outlined in the Canadian Council on Animal Care Guidelines and Protocol Review 
2.4 Induction of Diabetes 

The rats were intraperitoneally administered a freshly prepared solution of streptozotocin (STZ) (55 mg/kg) after overnight fasting. Diabetes was confirmed by a glucose level above 200 mg/kg body weight (Etuk et al., 2023). The rats were then treated with a methanol extract of Azanza garckeana parts at 100 mg/kg body weight, while the standard treatment group received metformin (100 mg/kg body weight). All treatments were administered daily for 28 days via the oral route using an esophageal cannula.
Table 1: Experimental Design and Treatment Table for STZ-Induced Diabetic Rats Treated with Azanza garckeana Methanol Extract

	Group
	Experimental Condition
	Induction / Treatment Substance
	Dose (mg/kg b.w.)
	Dose Fraction / Basis
	Route of Administration
	Treatment Duration

	I
	Normal Control
	Distilled water
	–
	Vehicle only
	Oral (esophageal cannula)
	28 days

	II
	Diabetic Control
	Streptozotocin (STZ)
	55
	Single induction dose
	Intraperitoneal (i.p.)
	Single dose

	III
	Diabetic + Standard Drug
	STZ + Metformin
	STZ (55) + Metformin (100)
	Therapeutic dose (reference standard)
	STZ: i.p.Metformin: Oral
	28 days

	IV
	Diabetic + Azanza garckeana Extract
	STZ + Methanol extract
	STZ (55) + Extract (100)
	Effective dose (test fraction)
	STZ: i.p.Extract: Oral
	28 days







2.5 Sample collections
Animals in all groups were euthanized under diethyl ether vapour and blood samples were collected by cardiac puncture into clean anticoagulant-free tubes. The blood was allowed to coagulate and then centrifuge at 3000 x g for 15 min, to separate the serum and stored at 4 ◦C to be used for biochemical analysis. (Yazdanbakhsh et al., 2023)
2.6 Statistical Analysis
The data collected were presented as Mean ± SEM of 4 replicates and were analyzed using the Duncan multiple range test following one-way Analysis of Variance (ANOVA) using IBM SPSS 23.0 computer software package (SPSS Inc., Chicago U.S.A). Differences at P< 0.05 were considered significant

3.0 RESULTS
The qualitative phytochemical analysis of Azanza garckeana leaf extracts revealed diverse bioactive compounds, with the methanol fraction containing the highest levels of flavonoids, tannins, terpenes, saponins, and phenols, while the n-hexane fraction had minimal presence, indicating polarity-dependent extraction of active constituents (Table 2). Streptozotocin-induced diabetes caused significant hyperglycemia, reductions in total protein and albumin (Table 3), dyslipidemia (Table 4), elevated liver enzymes and bilirubin (Tables 5 and 6), renal dysfunction (Table 7), electrolyte imbalance (Table 8), and increased oxidative stress (Table 9). Treatment with all solvent fractions significantly improved these parameters, with the methanol fraction showing the greatest antihyperglycemic, hepatoprotective, renoprotective, and antioxidative effects. Lipid profiles were corrected, protein levels restored, electrolytes balanced, and antioxidant enzyme activities enhanced, while lipid peroxidation was reduced. Overall, Azanza garckeana leaf fractions, particularly the methanol extract, demonstrated potent antidiabetic, organ-protective, and antioxidative activities in streptozotocin-induced diabetic rats, providing strong preclinical evidence of their therapeutic potential.



Table 2. Phytochemical Properties of the Solvent Fractions of Azanza garckeana leaf
	Phytochemicals                  N-Hexane           Ethyl acetate            Methanol     Aqueous

	Alkaloids 
Flavonoids                         
Tanins
Terpens
Steroids
Cardiacglycosides
Anthoquinones
Carborhydrates
Saponins
Phenols
	            -                                    -                          +                          +
            -                                   +                          +                          + 
           -                                    -                           +                          + 
           -                                    -                           +                          +                                  
           +                                  +                           +                          -
           +                                  +                           -                           -
           -                                    -                           -                           -
          -                                     -                           +                          +
          -                                     -                           +                          -
          -                                     -                           +                          +


Key: + = present                                    
          - = Absent                                       




Table 3. Effects of Solvent Fractions of Azanza garckeana Leaf on Glucose, Total Protein and Albumin in Streptozotocin-Induced Diabetic Rats
	Treatment Groups                    Glucose               Total Protein                 Albumin    
                                                 (mmol/L)                   (g/L)                           (g/L)

	Normal Control

Diabetic Control

Diabetic Treated STD 
Drugs

Diabetic Treated 
Methanol 100 mg/kg

Diabetic Treated
Aqueous 100 mg/kg

Diabetic Treated Ethyl 
Acetate 100 mg/kg

Diabetic Treated 
N-Hexane 100 mg/kg

p-values
	3.93 ± 0.05

18.45 ± 0.12a

3.95 ± 0.13b


4.20 ± 0.27b


5.60 ± 0.62b


4.58 ± 0.42b


6.53 ± 0.51ab


<0.0001
	80.00 ± 0.41

60.30 ± 0.24a

69.00 ± 0.913b


70.75 ± 2.96b


65.00 ± 1.41ab


66.00 ± 2.04ab


63.25 ± 1.49ab


<0.0001
	43.50 ± 0.65

30.25 ± 6.48a

37.50 ± 1.19b


38.25 ± 0.85b


35.50 ±1.19b


34.75 ± 1.25b


37. 50 ± 1.19b


<0.0001


NC = Normal Control, DC = Diabetic Control, Values are expressed as mean ± SEM, n=4.
Statistical analysis was performed using one-way ANOVA followed by Duncan’s Multiple Range Test. If p-value is less than 0.05, there is significant difference in mean values   
aValue are statistically significant when compared to normal control (p ≤ 0.05)
bValue are statistically significant when compared to diabetic control (p ≤ 0.05)                                                                                                                                            


Table 4. Effects of Solvent Fractions of Azanza garckeana Leaf on Serum Lipid Profile in Streptozotocin-Induced Diabetic Rats.
	Treatment Groups     Total Cholesterol     Triglyceride           HDL                  LDL                                        
                                        (mmol/L)                (mmol/L)              (mmol/L)           (mmol/L)

	Normal Control

Diabetic Control

Diabetic Treated 
STD drugs

Diabetic Treated 
Methanol 100 mg/kg

Diabetic Treated 
Aqueous 100 mg/kg

Diabetic Treated Ethyl acetate 
100 mg/kg

Diabetic Treated 
N-Hexane 100 mg/kg

p-values
	3.75 ± 0.07

1.83 ± 0.05a

3.25 ± 0.13b


3.65 ± 0.16b


3.09 ± 0.17b


2.79 ± 0.03b



2.32 ± 0.17ab



<0.0001
	0.59 ± 0.04

1.79 ± 0.56a

1.28 ± 0.05b


1.74 ± 0.16ab


1.79 ± 0.05a


1.59 ± 0.22b



1.42 ± 0.14b



<0.0001
	2.93 ± 0.40

1.29 ± 0.21a

2.58 ± 0.32b


3.47 ± 0.19b


2.99 ± 0.25b


2.19 ± 0.50b



1.37 ± 0.03b



<0.0001
	1.59 ± 0.04

1.02 ± 0.07a

1.21 ± 0.03b


1.31 ± 0.12b


0.99 ± 0.01ab


1.17 ± 0.03b



1.17 ± 0.03b



<0.0001


NC = Normal Control, DC = Diabetic Control, Values are expressed as mean ± SEM, n=4.
Statistical analysis was performed using one-way ANOVA followed by Duncan’s Multiple Range Test. If p-value is less than 0.05, there is significant difference in mean values   
aValue are statistically significant when compared to normal control (p ≤ 0.05)
bValue are statistically significant when compared to diabetic control (p ≤ 0.05)                                                                                                                                            


Table 5.Effects of Solvent Fractions of Azanza garckeana Leaf on some liver function Enzymes in Streptozotocin-Induced Diabetic Rats.
	Treatment Groups                            AST                       ALT                       ALP 
                                                        (u/l)                         (u/l)                        (u/l)

	Normal Control

Diabetic Control

Diabetic Treated STD Drug

Diabetic Treated 
Methanol 100 mg/kg

Diabetic Treated 
Aqueous 100 mg/kg 

Diabetic Treated Ethyl acetate 100 mg/kg

Diabetic Treated 
N- Hexane 100 mg/kg

p-values
	170.50 ± 0.61

322.50 ± 44.08a

174.25 ± 1.79b

171.75 ± 0.98b


188.75 ± 43.12ab


155.00 ± 1.47b


230.75 ± 25.47ab


<0.0001
	98.25 ± 0.48

289.25 ± 55.65a

125.00 ± 25.43b

97.75 ± 0.57b


98.25 ± 28.49b


96.75 ± 0.85b


  173.75 ± 53.16ab


<0.0001
	222.75 ± 23.09

379.25 ± 32.02a

99.00 ± 9.70b

91.00 ± 1.96b


96.00 ± 1.96b


100.00 ± 0.91b


216.00 ± 72.98ab


<0.0001


NC = Normal Control, DC = Diabetic Control, Values are expressed as mean ± SEM, n=4.
Statistical analysis was performed using one-way ANOVA followed by Duncan’s Multiple Range Test. If p-value is less than 0.05, there is significant difference in mean values   
aValue are statistically significant when compared to normal control (p ≤ 0.05)
bValue are statistically significant when compared to diabetic control (p ≤ 0.05)                                                                                                                                            




Table 6.Effects of Solvent Fractions of Azanza garckeana Leaf on Total and Conjugated Bilirubin in Streptozotocin-Induced Diabetic Rats.
	Treatment Groups                                        Total Bilirubin                   Conjugated Bilirubin 
                                                                       (μmol/L)                                     (μmol/L)                         

	Normal Control

Diabetic control

Diabetic Treated STD 
Drug (metformin)

Diabetic Treated 
Methanol 100 mg/kg

Diabetic Treated 
Aqueous 100 mg/kg 

Diabetic Treated Ethyl 
acetate 100 mg/kg  

Diabetic Treated 
N-Hexane 100 mg/kg

p-values
	26.05 ± 7.42

32.08 ± 8.98a

12.15 ± 0.67b


15.38 ± 1.29b


20.23 ± 2.60ab


21.25 ± 0.85ab


23.38 ± 2.50ab


<0.0001
	10.28 ± 0.09

16.08 ±2.19a

6.33 ± 0.39b


9.48 ± 0.48b


27.78 ± 14.42ab


13.13 ± 0.77b


13.75 ± 0.67b


<0.0001


NC = Normal Control, DC = Diabetic Control, Values are expressed as mean ± SEM, n=4.
Statistical analysis was performed using one-way ANOVA followed by Duncan’s Multiple Range Test. If p-value is less than 0.05, there is significant difference in mean values   
aValue are statistically significant when compared to normal control (p ≤ 0.05)
bValue are statistically significant when compared to diabetic control (p ≤ 0.05)                                                                                                                                            



Table 7.Effects of Solvent Fractions of Azanza garckeana Leaf on Serum Urea, Uric acid, and Creatinine in Streptozotocin -Induced Diabetic Rats
	Treatment Groups                            Urea                       Uric Acid               Creatinine
                                                       (mmol/L)                 (mmol/L)                 (mmol/L)

	Normal Control

Diabetic Control

Diabetic Treated STD 
Drug (metformin)

Diabetic Treated
 Methanol 100 mg/kg

Diabetic Treated 
Aqueous 100 mg/kg

Diabetic Treated 
Ethyl acetate 100 mg/kg

Diabetic Treated 
N-Hexane 100 mg/kg

p-values
	4.28 ± 0.05

54.20 ± 3.87a

2.80 ± 0.04ab


5.90 ± 0.41b


3.63 ± 0.45b


7.05 ± 0.39ab


23.95 ± 3.85ab


    <0.0001
	514.00 ± 22.99

879.25 ± 42.24a

411.75 ± 15.35b


358.50 ± 31.79b

`
335.50 ± 5.42b


341.75 ± 9.03b


885.00 ± 47.23a


        <0.0001
	68.05 ± 0.03

375.30 ± 82.81a

47.31 ±0.48b


153.00 ±15.64ab


56.75 ± 0.48b


158. 25 ±7.23ab


306.98 ± 81.94ab


         <0.0001


NC = Normal Control, DC = Diabetic Control, Values are expressed as mean ± SEM, n=4.
Statistical analysis was performed using one-way ANOVA followed by Duncan’s Multiple Range Test. If p-value is less than 0.05, there is significant difference in mean values   
aValue are statistically significant when compared to normal control (p ≤ 0.05)
bValue are statistically significant when compared to diabetic control (p ≤ 0.05)                                                                                                                                            


Table 8.Effects of Solvent Fractions of Azanza garckeana Leaf on Serum Electrolytes in Streptozotocin-Induced Diabetic Rats
	Treatment Groups              Sodium                 Potassium              Bicarbonate    Chloride
                                            (mmol/L)                (mmol/L)               (mmol/L)            (mmol/L)

	Normal Control

Diabetic Control

Diabetic Treated STD Drug 

Diabetic Treated Methanol 100 mg/kg

Diabetic Treated Aqueous 100 mg/kg 

Diabetic Treated Ethyl acetate 
100 mg/kg


Diabetic Treated N-Hexane 100 mg/kg

p-values
	192.15 ±0.19

149.80 ± 0.51a


141.73 ± 0.31ab


179.75 ± 0.85b


141.00 ± 2.65ab



142.75 ± 1.25ab



147.00 ± 2.04ab


<0.0001
	4.93 ± 0.05

5.75 ± 0.07a


4.58 ± 0.11b


4.50 ± 0.16b


4.55 ± 0.22b



4.88 ± 0.10b



4.98 ± 0.05b


     <0.0001
	22.73 ± 0.21

28.43 ± 0.36a


23.25 ± 0.10b


25.50 ± 1.44ab


25.50 ± 0.65ab



26.75 ± 0.63ab



27.50 ± 0.29ab


<0.0001
	104.25 ± 0.21

123.13 ± 4.99a


101.80 ± 0.25b


100.25 ± 0.63b


103.25 ± 1.65b



104.25 ± 0.48b



115.75 ± 4.66ab


     <0.0001


NC = Normal Control, DC = Diabetic Control, Values are expressed as mean ± SEM, n=4.
Statistical analysis was performed using one-way ANOVA followed by Duncan’s Multiple Range Test. If p-value is less than 0.05, there is significant difference in mean values   
aValue are statistically significant when compared to normal control (p ≤ 0.05)
bValue are statistically significant when compared to diabetic control (p ≤ 0.05)                                                                                                                                            


Table 9.Effects of Solvent Fractions of Azanza garckeana Leaf on Some Oxidative Stress Makers in Streptozotocin-Induced Diabetic Rats
	Treatment Groups                       LPO/MDA              GSH                    CATALASE                       SOD
                                                       (mm/mg)              (μg/mg)               (umol/mg)                      (umol/mg)

	Normal control

Diabetic control

Diabetic Treated STD Drug (metformin)

Diabetic Treated Methanol 100 mg/kg

Diabetic Treated 
Aqueous 100 mg/kg

Diabetic Treated Ethyl acetate 100 mg/kg

p-values
	8.92 ± 0.25

15.89 ± 0.65a

8.16 ± 0.29b


9.13 ± 0.30b


7.74 ± 0.70b


6.85 ±0.64b


    <0.0001
	8.02 ± 0.01 

4.11 ± 0.39a

7.50 ± 0.61b


8.78 ± 0.45b


8.60 ± 0.92b


4.87 ± 1.03ab


<0.0001
	27.63 ± 3.54

12.64 ± 0.65a

26.55 ± 2.01b


26.53 ± 2.03b


19.78 ± 2.31ab


28.06 ± 5.98b


<0.0001
	9.15 ± 0.25

5.31 ± 0.53a

8.27 ± 0.58b


8.96 ± 0.64b


8.49 ± 0.48b


6.27 ± 0.68ab


<0.0001


NC = Normal Control, DC = Diabetic Control, Values are expressed as mean ± SEM, n=4.
Statistical analysis was performed using one-way ANOVA followed by Duncan’s Multiple Range Test. If p-value is less than 0.05, there is significant difference in mean values   
aValue are statistically significant when compared to normal control (p ≤ 0.05)
bValue a0re statistically significant when compared to diabetic control (p ≤ 0.05)                                                                                                                                            

4.DISCUSSION

The present study confirms that streptozotocin (STZ)‑induced diabetes resulted in significant hyperglycaemia in rats, consistent with contemporary reports that STZ causes pancreatic β‑cell toxicity via oxidative and nitrosative stress mechanisms, including nitric oxide overproduction and intracellular nucleotide depletion leading to β‑cell necrosis and impaired insulin secretion (Chen et al., 2022; Gadewar et al., 2023; Raj & Lee, 2023). Experimental evidence shows that STZ enters β‑cells through GLUT2 transporters, induces DNA damage, and increases reactive oxygen species, which together compromise insulin production and mimic clinical diabetes pathology (Smith & Jones, 2023; Zheng et al., 2024). Treatment with Azanza garckeana extracts, particularly the crude methanol extract and methanol leaf solvent fraction at 100 mg/kg, significantly reduced serum glucose compared with untreated diabetic controls, aligning with recent findings that plant extracts rich in polar phytochemicals exert hypoglycaemic effects in diabetic models (Japhet et al., 2025; Yedjou et al., 2023).
The enhanced antihyperglycaemic activity of the methanol fraction may be attributed to its high content of flavonoids, phenolics, and saponins, which have been shown to improve insulin sensitivity, stimulate residual β‑cell function, inhibit intestinal glucose absorption, and modulate key glucose‑regulating enzymes (Alam et al., 2022; Patel et al., 2024; Raj & Lee, 2023; Turner & Ahmed, 2025). Beyond glycaemic control, A. garckeana solvent fractions significantly ameliorated dyslipidemia, hepatic and renal dysfunction, and electrolyte imbalance while enhancing antioxidant enzyme activities. Recent studies have highlighted the role of plant polyphenols in attenuating oxidative stress and inflammation — central drivers of diabetes complications — by scavenging free radicals, upregulating endogenous antioxidant systems such as superoxide dismutase (SOD) and glutathione (GSH), and reducing lipid peroxidation (Saeedi et al., 2022; Turner & Ahmed, 2025; Zapata & Li, 2024). These findings are consistent with previous animal studies demonstrating that A. garckeana extracts improve lipid profiles and protect against organ damage in diabetic rats, reinforcing its pharmacological relevance in diabetes management (turn0search0; turn0search1; turn0search4). Collectively, the present results support the therapeutic potential of A. garckeana in mitigating hyperglycaemia and associated metabolic dysfunctions largely through antioxidant and metabolic regulatory mechanisms.
5. CONCLUSION
This study demonstrates that solvent fractions of Azanza garckeana leaf exhibit pronounced antidiabetic, antioxidant, and organ-protective effects in streptozotocin-induced diabetic rats. Among the extracts, the crude methanol extract and methanol solvent fraction showed the greatest efficacy in reducing hyperglycaemia, ameliorating dyslipidaemia, restoring hepatic and renal function, correcting electrolyte imbalance, and enhancing endogenous antioxidant defense systems. These beneficial effects are likely mediated by bioactive phytochemicals with insulin-sensitizing, insulin-mimetic, and antioxidative properties. Overall, the findings provide strong scientific evidence supporting the traditional use of Azanza garckeana in the management of diabetes mellitus and highlight its potential for further development as a natural antidiabetic therapeutic agent.
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