


EVALUATION OF THE ANTIDIABETIC EFFECTS OF CASHEW PLANT (ANACARDIUM OCCIDENTALE ) ON ALLOXAN- INDUCED RATS


ABSTRACT
This study evaluated the antidiabetic effects of Anacardium occidentale (cashew) leaf and bark extracts, along with their solvent fractions, in alloxan-induced diabetic Wistar rats. Fresh plant materials were collected, authenticated, and extracted using methanol, followed by solvent fractionation into n-hexane, ethyl acetate, methanol, and aqueous fractions. Fifty-five male rats were divided into treatment and control groups, with diabetes induced by alloxan (150 mg/kg). Treatments included 600 mg/kg leaf or bark extracts, 300 mg/kg metformin, or respective fractions, administered orally for 21 days. Phytochemical screening revealed alkaloids, flavonoids, tannins, terpenes, and phenols, with saponins detected only in the leaf. The ethyl acetate fraction had the highest yield and polyphenolic content. Diabetic rats exhibited significant hyperglycemia, weight loss, dyslipidemia, hepatic and renal impairment, electrolyte imbalance, and altered hematological parameters. Treatment with extracts particularly the ethyl acetate fraction resulted in significant (p < 0.05) reductions in fasting blood glucose, improvements in body weight, lipid profile, liver and kidney function, and normalization of hematological indices. The ethyl acetate fraction produced the most pronounced antidiabetic effect, likely due to its higher concentration of bioactive constituents. These findings support the traditional use of A. occidentale in diabetes management and suggest its potential as a natural, affordable alternative or adjunct to conventional therapy. Further studies, including clinical trials and bioactive compound isolation, are recommended to validate efficacy and safety in humans.
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1. INTRODUCTION
Diabetes mellitus (DM) is a major global health concern characterized by chronic hyperglycemia resulting from defects in insulin secretion, insulin action, or both. It is a leading cause of premature mortality due to its associated complications, including cardiovascular diseases, nephropathy, neuropathy, and retinopathy (Ukwenya et al., 2023). According to the World Health Organization, over 537 million adults currently live with diabetes—a figure expected to rise sharply by 2030, particularly in low- and middle-income countries, driven by sedentary lifestyles, poor dietary habits, and genetic factors (Abu et al., 2023).
Despite the availability of pharmacological treatments such as insulin and oral hypoglycemic agents, these options often come with significant drawbacks, including side effects, economic constraints, and limited accessibility—especially in resource-constrained settings. As a result, there is increasing interest in plant-based alternatives that are safe, effective, and affordable. This aligns with Sustainable Development Goal (SDG) 3: “Ensure healthy lives and promote well-being for all at all ages” (United Nations, 2024).
Among the promising candidates is Anacardium occidentale (cashew), a widely used tropical plant in African and Asian traditional medicine. Its leaves and bark have been reported to contain potent bioactive constituents such as flavonoids, tannins, and phenolic acids, known for their antioxidant and antidiabetic activities (Amarachukwu et al., 2024). Empirical studies further support these claims: Abu et al. (2023) demonstrated that ethanol extracts of A. occidentale leaves significantly reduced hyperglycemia and improved lipid profiles in alloxan-induced diabetic rats. In a complementary study, Ukwenya et al. (2023) reported that the extract also attenuated oxidative stress and modulated key genes involved in glucose homeostasis.
Beyond its therapeutic potential, the use of A. occidentale also resonates with SDG 12 (Responsible Consumption and Production), by promoting the sustainable use of indigenous plant resources, and SDG 15 (Life on Land), which advocates for conservation of biodiversity. Furthermore, the scientific validation of traditional medicinal plants contributes to SDG 9 (Industry, Innovation and Infrastructure) by fostering local pharmaceutical research and innovation.
In this context, the present study seeks to evaluate the antidiabetic and antioxidant effects of leaf and bark extracts of Anacardium occidentale in alloxan-induced diabetic rats. The goal is to generate scientific evidence that supports traditional knowledge while contributing to the development of sustainable and affordable therapies for diabetes management.
MATERIALS AND METHODS
2.1 Materials 
2.1.1 Plant Collection and Identification
Fresh leaves and bark of Anacardium occidentale were collected from the Fudawa area of Jos North Local Government Area, Plateau State, Nigeria, by the student researcher. The plant materials were authenticated by a plant taxonomist in the Department of Botany, University of Jos. A voucher specimen was deposited in the departmental herbarium with the accession number UJH/516.
2.1.2 Chemicals and Reagents
The chemicals and reagents used in this study included metformin, alloxan monohydrate, methanol, n-hexane, and ethyl acetate. All chemicals were of analytical grade and obtained from certified suppliers.
2.1.3. Equipment and Instruments
The following laboratory equipment and instruments were used: Beakers, analytical weighing balance, rat cages, water bath, sample bottles, test tubes, mortar and pestle, laboratory drying oven, and glucometer.
2.1.4 Experimental Animals
A total of 55 male Wistar albino rats weighing between 230 to 320 g were obtained from the animal breeding Unit of the Department of Biochemistry, University of Jos. The animals were housed in well-ventilated cages (5 rats per cage) under standard laboratory conditions (12 h light/dark cycle, 25 ± 2°C), with free access to commercial rat feed and water ad libitum. The rats were acclimatized and quarantined for 21 days prior to the commencement of the experiment
2.2 Methods
2.2.1 Sample Preparation
The collected leaves of A. occidentale were washed with clean water to remove dirt and air-dried in a shaded, well-ventilated area of the Biochemistry Laboratory to preserve active phytochemicals. Once dried, the leaves were ground into fine powder using a clean mortar and pestle and sieved using a fine mesh sieve.
Similarly, the inner bark of A. occidentale was dried at room temperature, ground into powder, and sieved to obtain a uniform particle size. Both powdered samples were stored in clean, airtight containers at room temperature until extraction
2.2.2 Extraction of Plant Samples
2.2.2.1. Leaf Extraction:
A total of 250g of powdered leaf sample was macerated in 1000 mL of methanol and left to stand for 72 hours with intermittent shaking. The mixture was filtered using Whatman No. 1 filter paper. The filtrate (supernatant) was concentrated under reduced pressure using a rotary evaporator (Laborato 4000, China). The weight of the beaker and extract was recorded. The concentrated extract was further dried in a laboratory oven at 60.7°C using a Uni scope oven. The final product was a greenish dark extract with a weight of 20.5 g.
2.2.2.2 Bark Extraction:
Similarly, 250 g of powdered bark sample was soaked in 1000 mL of methanol for 72 hours. The mixture was filtered through fine-grade filter tubing. The filtrate was concentrated using a rotary evaporator and subsequently dried in a laboratory oven at 60.7°C. The resulting bark extract was dark brown in color and weighed 28 g.
2.2.3 Experimental Design and Treatment
The study followed a randomized controlled experimental design. The methanolic extracts of Anacardium occidentale (leaf and bark) were prepared and stored in airtight containers until use. Prior to administration, the extract was dissolved in a 1% (v/v) dimethyl sulfoxide (DMSO) solution in distilled water to enhance solubility and ensure consistent bioavailability.
2.2.4 In Vivo Studies on the Effects of A. occidentale Leaf and Bark Extracts
Diabetes was induced in rats via a single intraperitoneal injection of alloxan monohydrate at a dose of 150 mg/kg body weight, prepared in 0.1 M citrate buffer (pH 4.5), according to Ballester et al. (2004). The citrate buffer was prepared by dissolving 2.1 g of citric acid and 2.94 g of sodium citrate in 100 mL of distilled water, with the pH adjusted to 4.5 using concentrated NaOH or HCl
Blood glucose levels were determined using calibrated glucometer strips 48 hours after induction in overnight-fasted rats. Blood samples were collected from the dorsal tail vein of conscious animals. Only rats with fasting blood glucose levels greater than equal 200 mg/dL were included in the study (Singh et al., 2007). Diabetes was allowed to stabilize over five days prior to treatment initiation.
Throughout the experimental period, rats were monitored for clinical signs of drug toxicity, including tremors, diarrhea, weakness, lethargy, poor wound healing, weight loss, hair loss, coma, and mortality.
Following 21 days of treatment, animals were sacrificed using chloroform anesthesia. Internal organs (pancreas, liver, and kidneys) were harvested for further biochemical and histological analysis
2.2. 5 Experimental Design
2.2.5.1 SAMPLE SIZE 

USING Resource Equation Formula:
E=N−G
Where:
E = degrees of freedom of error (should be between 10 and 20 ideally)
N = total number of animals used
G = number of groups or treatment levels
Calculation for 5 Groups
Step 1: Identify the number of groups
You have:
G = 5 (e.g., Normal control, Diabetic control, Standard drug, and 2 test groups)
Step 2: Decide on the value of E
Choose E between 10 and 20 to ensure enough degrees of freedom for statistical validity.
Let’s aim for E = 18, which is commonly acceptable.
Inside into the formula: E = N-G
                                      N= E+G
                                      N= 18 + 5
                                      N= 23 rats are needed in total.
Step 4: Distribute the rats across groups
Now divide the total number (23 rats) by 5 groups.
Rats per group=23/5 = 4.6
Approx 5 Rats Per group
Use 5 rats per group, giving you N = 25	
Step 5: Recalculate E with N = 25
E=25−5=20	
E = 20, is within the range of degree of freedom
The animals were divided into five groups of five rats each based on the sample size. Treatment commenced after seven days of diabetes induction and continued for 21 days. Group assignments were as follows:
Group 1 (Normal Control): Received 1 mL/kg of citrate buffer 
Group 2 (Diabetic Control): Diabetic rats receiving no treatment (water only).
Group 3 (Standard Drug Control): Diabetic rats treated with metformin.
Group 4 (Bark Extract Treatment): Diabetic rats treated with 600 mg/kg of methanolic stem bark extract.
Group 5 (Leaf Extract Treatment): Diabetic rats treated with 600 mg/kg of methanolic leaf extract
Body weight was measured at two-day intervals using a sensitive top-loader balance (Adams Equipment, Belgium).
All procedures involving animals adhered to the ethical guidelines outlined in the Declaration of Helsinki and the principles of laboratory animal care, and were approved by the Departmental Committee on Animal Use and Care (American Physiological Society, 2002).
After euthanasia by cervical dislocation or under chloroform anesthesia, animals were dissected via abdomino pelvic incision. The pancreas was excised and fixed in Bouin’s fluid. 
Tissues were processed histologically and stained with Gomori’s aldehyde fuchsin stain (Culling, 1974).
 
 2.3. PHYTOCHEMICAL TESTS OF FRACTIONS OF A. OCCIDENTALE 
The A. occidentale were tested for the present of alkanoids, terpenoids, lipids polyphenols, favonoids and tannins following standard methods (Tracy et al., 1980) 
2.4 METHODS OF DETERMINING SOME EXPERIMENTAL PARAMETERS  
The following parameters were obtained from the experimental rats in all the five (5) groups after 21 days of administration of the extracts through the approved methods. 

The serum glucose was determined by the methods of Trinder and Barham(1972; Gupta et 
al., 2009) 

Serum total protein was determined by the methods described by Gornal et al., (1949) and Kamtchouing et al., 2002) 
Serum bilirubin was determined by the methods described by Jendrassik and Grof (1983) and Lo and Wu, (1938), using randox commercial kit. 
HDL-cholesterol was determined in serum by the methods of Jacobs et al.,(1990). The Randox 
HDL-cholesterol precipitants Kit was used. 
Delaney methods (1996), and Balaiel, 2014 using spectrophotometer. 
Serum triglycerides was determined by Glycerol Phosphate Oxidase methods. 
Liver Function Test serum Alanine Aminotransferase (ALT), Serum Aspartate aminotransferase and serum alkaline Phosphate (ALP) were determined according to the methods described by Reiman and  Frankel (1957), using Randox commercial Kit 
Kidney Function Test
Uricase-peroxidase methods is used for serum uric acid assay, serum creatinine was determined by alkaline pictate method and serum urea by the urease-hypochloride method (Amarte  et al.,2015).  spectrophotometrically within 60 minutes. 
Haemoglobin Parameters.
Packed Cell Volume (PCV%) :Method: Microhaematocrit method, Cheesbrough (2000) : Blood collected in EDTA tube, filled into capillary tube, sealed, centrifuged for 5 minutes, and PCV read using a haematocrit reader.
Haemoglobin Concentration (Hb g/L): Method Cyanmethaemoglobin described by 
Jain (1986) : Blood mixed with Drabkin’s solution, incubated 10 minutes, absorbance read at 540 nm, and Hb calculated using standard formula.
Red Blood Cell Count (RBC) , MCV, MCH, and MCHC Method  Haemocytometer method  Blaxhall and Daisley (1973) :  Blood is diluted with formol citrate solution and placed in a haemocytometer counting chamber. Red blood cells (RBCs) are counted under the microscope within five central squares. From the RBC count, the following indices are calculated:
 MCV (Mean Cell Volume) = (PCV / RBC) × 10
MCH (Mean Cell Haemoglobin) = (Hb / RBC) × 100
MCHC (Mean Cell Haemoglobin Concentration) = (Hb / PCV) × 100


2. 5 SOLVENT FRACTIONATION
 Fractionation of the extract was carried out using four different solvents, methanol, n-hexane, ethyl acetate and Aqueous. Each of the different solvent was administered at 400mg/kg body weight. Thirty wistar rats (all male wistar strain) weighing from 210g to 241g were used. The rats were grouped into five rats per group.  
2.5.1 EXTRACTION AND SEPARATION SCHEME: 
The objective of fractionation was to separate the bioactive compounds into two stages. Stage one was to separate the followings initially from less polar solvent to high polar solvent. This initial step would provide us with first step purification. This initial method was mainly performed by separating funnel with different partitioning methods. Crude methanolic extract was applied through this process. At every stage, phytochemical screening was performed to determine the phytochemical parameters present in each fraction. 
2.5.2 Solvent Partitioning
Initial solvent partitioning was carried out using n-hexane and water. A small portion (10-20ml) of water was added to make a crude suspension. Once crude became suspended, 500ml of n-hexane was added to the separating funnel and the entire mixture was vigorously shaken 3 to 4 times at 2-3 minutes interval and the funnel was allowed to stand for one hour without any disturbance. Once the layer was separated, the upper layer (n-hexane) was carefully removed from the separating funnel.
2.5.3 Ethyl Acetate Extraction
After n-hexane extraction was completed, the remaining crude suspension was added with 500ml of ethyl acetate in the separating funnel and vigorously shaken for 2 minutes and allowed to stand without any disturbance for 60 minutes. 2.5.4 
2.5.4 Methanol Extraction
After the ethyl acetate extraction was complete, the remaining crude suspension was added with 500ml of methanol in the separating funnel and vigorously shaken for 2 minutes and allowed to stand without any disturbance for 60minutes. In the case of methanol, the lower layer was collected and additional extraction was carried out using 500ml each with methanol. 

2.6 STATISTICAL ANALYSIS  
Result values are expressed as mean±standard deviation. Analysis of variance (ANOVA) was used for comparism. Differences were considered significant when values of p≤005. A Graph Pad prism 7.0 in class number of five (n=5) was used to carry out the below
RESULTS 
Phytochemical screening of Annacardium occidentale leaf and bark extracts revealed the presence of alkaloids, flavonoids, tannins, terpenes, and other metabolites, with saponins found only in the leaf. Ethyl acetate fraction had the highest yield and antioxidant content. In alloxan-induced diabetic rats, treatment groups showed significant (p<0.05) improvements in body weight, blood glucose, liver and kidney function, lipid profile, electrolytes, and hematological parameters. The ethyl acetate fraction exhibited the most potent antidiabetic effect, suggesting strong therapeutic potential. These findings support the efficacy of A. occidentale extracts, especially ethyl acetate, in managing diabetes and related complications. 
Table 1. Phytochemical of Cashew Leaf of Annacardium occidentale

	  
	TEST  
	N-HEXANE     
	ETHYL ACETATE  
	METHANOL  
	AQUEOUS  

	
	Alkaloid  
	+  
	+  
	+                                     
	- 

	
	Flavonoids  
	 -
	+  
	+  
	+  

	 
	Tannins  
	+  
	+  
	+  
	+  

	  
	Saponins  
	 -
	+  
	+  
	 -

	  
	Terpens  
	+  
	+  
	+  
	 -

	  
	Cardiac/glycosides  
	 -
	+  
	 -
	+  

	  
	Balsam  
	+  
	+  
	+  
	+  

	  
	Carbohydrate  
	- 
	 -
	 -
	 -

	  
	Phenol   
	- 
	+  
	+  
	 -

	  
	Resins                      
	 -
	+  
	+  
	 -


Key: + = present, - = absent 
	
	
Table 2. Acute oral toxicity profiles of Annacardium occidenta

	Dosage 
(mg/kg/bw)  
	Mortality  
	Physiological observation for sign of adverse effect  
	Observation after 2 weeks 
(weight loss, sign of toxicity)  

	10  
100  
1000  
1600  
2900  
5000  
	0/3  
0/3  
0/3  
0/3  
0/3  
0/3  
	No observable changes  
No observable changes  
No observable changes  
Nil (MTD)  
Restlessness (about 5 minutes)  Hyperactiveness, restlessness, and profuse breathing that lasted for about 30 min.  
	None  
None  
None  
None  
None  
None  


BW: body weight, MTD: maximum tolerated dose.  




 Table 3. Measurement of body weight (g)  
	
	Groups  
	Day 1 (g)    
	Day 7 (g)  
	Day 14 (g)     
	Day 21 (g)  

	
	Normal    
	303.62  ±8.42  
	308.49±  9.57  
	310.51  
	 ±6.54  
	319.71 ±  7.80  

	  
	Diabetic  
	294.23  ± 4.02a  
	290.80   ±4.05a  
	288.00   
	± 4.04a  
	285.20   ±4.28a  

	  
	Diabetic+  Bark Ext.600mg/kg  
	312.40  ±7.63b  
	257.20   ± 8.16bc  
	266.20   
	 ±7.14bc  
	269.60   ±6.28bc  

	  
	Diabetic+Leaf  Extract.600mg/kg  
	264.00  ± 7.11bc  
	238.20   ±5.27bc  
	243.80   
	 ±5.56bc  
	251.00  ± 6.12bc  

	  
	Diabetic+ Met 300mg/kg  
	295.80  ± 2.85d  
	254.20  ±  6.89bc  
	260.80   
	 ±7.23bc  
	265.40  ± 6.54bc  

	
	
	
	
	
	
	


Values are express as mean ± SEM, n=5  avalues are significantly lower when compared with normal control (p<0.05) bvalues  are significantly higher when compared with normal control (p<0.05) cvalues  are significantly lower when compared with diabetic control (p<0.05) dvalue is significantly higher compared with diabetic control (p<0.05)  

























Table 4. Effect of extracts on blood glucose levels (mg/dl) in experimental rats

  Group                   Day 1 (mg/dl)            Day 7 (mg/dl)          Day 14 (mg/dl)        Day 21 (mg/dl)



	Normal Control
	85.40 ± 1.29
	88.20 ± 1.28
	86.80 ± 0.73
	87.40 ± 0.93

	Diabetic Control
	310.80 ± 8.62ᵇ
	328.40 ± 9.82ᵇ
	345.20 ± 10.59ᵇ
	362.00 ± 11.06ᵇ

	Diabetic + Bark Extract (600 mg/kg)
	312.40 ± 9.20ᵇᵈ
	280.80 ± 8.10ᵇᶜ
	235.60 ± 7.98ᵇᶜ
	180.20 ± 6.80ᵇᶜ

	Diabetic + Leaf Extract (600 mg/kg)
	315.20 ± 8.70ᵇᵈ
	265.00 ± 7.39ᵇᶜ
	210.00 ± 6.25ᵇᶜ
	165.20 ± 5.62ᵇᶜ

	Diabetic + Metformin (300 mg/kg)
	308.80 ± 8.40ᵇᵈ
	240.60 ± 6.50ᵇᶜ
	170.00 ± 5.81ᵃᶜ
	110.00 ± 4.40ᵃᶜ



Values are expressed as mean ± SEM, n = 5.ᵃ Significantly lower than normal control (p < 0.05) ᵇ Significantly higher than normal control (p < 0.05) ᶜ Significantly lower than diabetic control (p < 0.05)
ᵈ Significantly higher than diabetic control (p < 0.05)






































            Table 5. Effects of Extracts on Serum Proteins and Serum Albumin in Aloxan Induced Diabetic Wistar Rats (G/L)
	Treatments  
	Total Protein (g/l)  
	Albumin (g/l)  

	Normal control  
	72.80  ± 1.77  
	44.40 ±  2.29  

	Diabetic control  
	72.40  ± 2.06ae  
	40.60±   1.54a  

	Diabetic + Bark extract 600mg/kg  
	68.80  ±2.06bd  
	39.20   ±2.03ac  

	Diabetic + Leaf extract600mg/kg  
	69.60  ± 1.75bd  
	39.00   ±3.35ac  

	Diabetic + Metformin300mg/kg  
	75.80  ±2.20b  
	42.00  ± 2.18bd  


Values are expressed as mean ± SEM, n=5 avalues are significantly lower when compared to normal control (p<0.05) bvalues are significantly higher when compared to normal control (p<0.05) cvalues are significantly lower when compared to diabetic control (p<0.05) dvalues are significantly higher when compared to diabetic control (p<0.05) evalues are equal to normal control (p<0.05)  
 Table 6.  Effects of Extracts on Some Serum Enzymes in Aloxan induced Diabetic Wistar Rats 
	Treatments  
	ALP (u/l)  
	ALT (u/l)  
	AST (u/l)  

	Normal control  
	80.04±3.04  
	80.60±1.7  
	182.2 ±2.44      

	Diabetic control  
	192.4 ±1.99b  
	176.0 ±7.15b  
	200.0 ±3.81b  

	Diabetic + Bark extract600mg/kg  
	110.60±2.83bc  
	115.40±2.06bc  
	141.80±2.29bc  

	Diabetic + Leaf extract600mg/kg  
	104.40±2.78bc  
	99.55.80±3.29bc  
	102.80±2.65bc  

	Diabetic + Metformin300mg/kg  
	91.40±2.87bc  
	85.80±3.38bc  
	82.60±1.50ae  


Values are expressed as mean ± SEM, n=5 avalues are significantly lower when compared to normal control (p<0.05) bvalues are significantly higher when compared to normal control (p<0.05) cvalues are significantly lower when compared to diabetic control (p<0.05) dvalues are significantly higher when compared to diabetic control (p<0.05) evalues are almost equall to normal control (p<0.05) 	
Table 7. Effects of Extracts on Lipid Profile in Aloxan Induced Diabetic Wistar Rats 
	Treatments  
	TC (mmol/l)  
	TG (mmol/l)  
	HDL (mmol/l)  
	LDL (mmol/l)  

	Normal control  
	2.10±0.13  
	0.73±0.07  
	1.00±0.07  
	0.85±0.04  

	Diabetic control  
	2.60S±0.07b  
	0.46±0.05a  
	0.86±0.22a  
	0.61±0.06a  

	Diabetic + Bark extract600mg/kg  
	2.03±0.42ae  
	0.44±0.49bc  
	0.81±0.03a  
	1.05±0.07bc  

	Diabetic + Leaf extract600mg/kg  
	1.31±0.14a  
	0.43±0.16a  
	0.94±0.10bc  
	0.70±0.08a  

	Diabetic + Metformin300mg/kg  
	2.83±0.09bc  
	0.37±0.07a  
	0.82±0.06a  
	1.22±0.13bc  


TC= Total Cholesterol, TG=Tryglycerides, HDL= High Density Lipoprotein, LDL=Low Density  Lipoprotein. Values are expressed as mean ± SEM, n=5  avalues are significantly lower when compared to normal control (p<0.05) bvalues are significantly higher when compared to normal control (p<0.05) cvalues are significantly lower when compared to diabetic control (p<0.05) dvalues are significantly higher when compared to diabetic control (p<0.05) evalues are almost equall to normal control (p<0.05) 
 	 




Table 8. Effects of Extracts on Serum Urea, Serum Creatinine and Uric acid in Aloxan Induced Diabetic Wistar Rats 	
	Treatments  
	Urea 
(µmol/L)  
	Createnine 
(µmol/L)  
	Uric Acid 
(µmol/L)  

	Normal control  
	340.22±2.59  
	30.71±15.05  
	4.03.±0.22  

	Diabetic control  
	474.60±4.26b  
	46.36±1.19b  
	5.54±0. 79b  

	Diabetic + Bark extract 600mg/kg 
	407.40±3.41bc  
	41.56±1.88bc  
	5.26±0.21bc  

	Diabetic + Leaf extract 600mg/kg 
	364.94±8.05bc  
	39.40±1.54bc  
	4.58±0.04bc  

	Diabetic + Metformin300mg/kg  
	342.24±4.95ae  
	38.46±1.67bc  
	4.06±0.22ae  


Values are expressed as mean ± SEM, n=5 
avalues are significantly lower when compared to normal control (p<0.05) bvalues are significantly higher when compared to normal control (p<0.05) cvalues are significantly lower when compared to diabetic control (p<0.05) dvalues are significantly higher when compared to diabetic control (p<0.05) evalues are almost equall to normal control (p<0.05) 
 	 
 






Table 9.  Effects of the Exracts on Serum Electrolyte Concentration in Aloxan Induced Diabetic Wistar Rats 
	 
	Treatments  
	Na+ (µmol/L)  
	K+ (µmol/L)  
	Cl- (µmol/L)  
	HCO 
(µmol/L)  

	  
	Normal control  
	144.20±2.28  
	3.76±0.19  
	97.54±2.19  
	25.42±2.29  

	Diabetic control  
	149.46±3.38b  
	5.54±0.59b  
	106.10±1.45b  
	28.68±1.60b  

	Diabetic + Bark extract 600mg/kg 
	147.88±0.97bc  
	4.94±0.19bc  
	100.10±1.28ab  
	27.30±1.14b  

	Diabetic + Leaf extract 600mg/kg  
	144.56±1.74ae  
	4.40±0.32bc  
	99.24±1.08b  
	26.42±0.82b  

	  Diabetic + Met 300mg/kg 144.22±1.43a            3.94±0.28ae          95.82±2.24a      25.58±0.51ae  
 


Values are expressed as mean ± SEM, n=5 
avalues are significantly lower when compared to normal control (p<0.05) bvalues are significantly higher when compared to normal control (p<0.05) cvalues are significantly lower when compared to diabetic control (p<0.05) dvalues are significantly higher when compared to diabetic control (p<0.05) evalues are almost equal to normal control (p<0.05) 























Table 10 .Effects of the Extracts on Haematological Parameters Concentrations in 
Aloxan Induced Diabetic Wistar Rats 

	Treatment
	RBC  
	HGB  
	HCT/
	PCV  
	PLT                      
	PCT  

	Normal control  
	8.22  ±0.65  
	14.26±  1.33  
	48.60   
	±0.46  
	269.64 ± 7.45          
	0.21±0.01  

	Diabetic control  
	4.55  ± 0.28a  
	7.99   ±0.55a  
	38.20   
	± 1.32a  
	613.88   ±93.11b      
	0.47±0.08b  

	Diabetic + Bark extract 600mg/kg 
	7.45  ±0.18b  
	12.60   ± 0.25bc  
	42.33   
	 ±0.52bc  
	310.00   ±4.26bc       
	0.34±0.01bc  

	Diabetic + Leaf extract 600mg/kg  
	7.88  ± 7.11bc  
	13.45   ±0.16bc  
	42.89   
	 ±2.64bc  
	295.20  ± 22.10bc    
	  0.28±0.06e  

	Diabetic + Met300mg/kg
	8.00  ± 0.6d  
	13.88  ±  0.80bc  
	44.40   
	 ±0.60bc  
	289.34  ± 14.84bc    
	 0.30±0.01bc  

	
	
	
	
	
	
	
	
	
	


Values are express as mean ± SEM, n=5 
avalues are significantly lower when compared with normal control (p<0.05) bvalues  are significantly higher when compared with normal control (p<0.05) cvalues  are significantly lower when compared with diabetic control (p<0.05) dvalue is significantly higher compared with diabetic control (p<0.05) evalue is equal to the normal control (p<0.05 















Table 11.  Fractional Phytochemical Screening and Percentage Yield Of Cashew Leaf Extract 
	
	Fraction  
	Weight of Product(gram)  
	Theoretical Yield(gram)  
	Recovery Yield (%)  

	
	N-Hexane  
	       67  
	420  
	15.9  

	
	Ethyl Acetate            
	      96  
	420  
	22.9  

	
	Methanol  
	      51  
	420  
	12.1  

		Aqueous  	       74  	              420  	                                 17.6                                 


 








Table 12.  Effects of the Fractions on the Weight of the Diabetic  Wistar Rats 
	TREATMENT/ 	 
GROUP  
	DAY1 
(mg/dl)  
	DAY7 (mg/dl)  
	DAY14 
(mg/dl)  
	DAY21 
(mg/dl)  

	Normal Control  	 
	220.20±1.49  
	227.40±1.50  
	231.60±1.07  
	238.20±1.49  

	Diabetic Control  	 
	224.60±1.07a  
	232.00±1.58a  
	240.20±1.39b  
	237.80±1.11b  

	Diabetic + N-Hexane  600mg/kg	 
	235.40±1.36bc  
	231.80±0.80bc  
	218.60±1.43bc  
	225.00±0.89bc  

	Diabetic + Ethyl Acetate 600mg/kg  	 
	210.00±1.58bc  
	201.40±1.81bc  
	190.80±1.74bc  
	201.00±1.41bc  

	Diabetic + Methanol  600mg/kg	 
	241.60±2.29bc  
	237.00±2.28bc  
	221.80±2.26bc  
	227.80±1.90bc  

	Diabetic + Aqueous  600mg/kg	 
	203.00±1.68bc  
	196.80±1.68bc  
	196.60±1.33bc  
	197.40±1.29bc  


Values are expressed as mean ± SEM, n=5 avalues are significantly lower when compared to normal control (p<0.05) bvalues are significantly higher when compared to normal control (p<0.05) cvalues are significantly lower when compared to diabetic control (p<0.05) dvalues are significantly higher when compared to diabetic control (p<0.05)















Table 13:  Effects Of The Fractions On The Fasting    Blood Glucose Levels  of the Diabetic Wistar Rat

	  TREATMENT         DAY1 (mg/dl)               DAY7(mg/dl)        DAY14 (mg/dl)        DAY21(mg/dl)

	 Normal Control  
	123.00±2.51  
	122.80±2.76  
	127.00±2.61  
	124.80±1.24  

	 Diabetic Control  
	214.60±2.38b  
	212.00±3.21b  
	215.00±2.51b  
	218.60±2.29b  

	 Diabetic + N-Hexane600mg/kg  
	397.20±7.94bd  
	306.00±9.46bd  
	254.20±6.51bd  
	216.00±7.38be  

	  Diabetic + Ethyl Acetate  600mg/kg
	436.00±15.44bd  
	315.20±14.09bd  
	242.00±8.79bd  
	188.20±6.09bc  

	 Diabetic + Methanol600mg/kg  
	322.60±7.05bd  
	286.20±4.59bd  
	239.60±2.22bd  
	195.20±6.41bc  

	 Diabetic + Aqueous 600mg/kg  
	358.20±15.35bd  
	288.60±14.96bd  
	223.60±16.03bd  
	198.40±14.42bd  


Values are expressed as mean ± SEM, n=5 avalues are significantly lower when compared to normal control (p<0.05) bvalues are significantly higher when compared to normal control (p<0.05) cvalues are significantly lower when compared to diabetic control (p<0.05) dvalues are significantly higher when compared to diabetic control (p<0.05) evalues are almost equal to normal control (p<0.05)  
4.  DISCUSSION 
The present study demonstrates the significant antidiabetic potential of Anacardium occidentale (cashew) leaf and bark extracts, validating its ethnomedicinal use in the management of diabetes mellitus. Phytochemical analysis revealed the presence of flavonoids, alkaloids, phenols, and saponins, which are known to modulate glucose metabolism (Okoli et al., 2022). These bioactive compounds are implicated in inhibiting key carbohydrate-digesting enzymes such as α-amylase and α-glucosidase, thereby delaying glucose absorption and improving glycemic control (Ademiluyi & Oboh, 2021).
Alloxan-induced diabetic rats exhibited marked hyperglycemia, weight loss, dyslipidemia, elevated liver enzymes, and renal dysfunction. Treatment with methanolic extracts of A. occidentale, particularly the leaf extract, resulted in significant improvements in fasting blood glucose, body weight, lipid profile, hepatic biomarkers, and electrolyte balance. These findings align with previous reports highlighting the hepatoprotective and nephroprotective properties of the plant (Ajiboye et al., 2022; Olayinka et al., 2023).
Among all fractions tested, the ethyl acetate fraction exhibited the most pronounced antidiabetic activity, likely due to its higher concentration of polyphenolic constituents. This observation supports earlier findings that solvent fractionation can enhance the bioactivity of medicinal plant extracts (Ogunlana & Fadipe, 2023). The observed reductions in total cholesterol, triglycerides, and LDL, along with increased HDL levels, indicate potential cardioprotective effects.
Hematological parameters, including RBC, HGB, and PCV, were significantly restored in treated groups, suggesting improved erythropoiesis, while normalization of platelet indices may lower the risk of vascular complications.
Compared to synthetic drugs, which are often costly and associated with side effects, A. occidentale represents a safe, affordable, and natural therapeutic option. The results of this study support its further development as a complementary or alternative therapy for diabetes management.



5. Conclusion
This study confirms the antidiabetic potential of Anacardium occidentale leaf and bark extracts, particularly the ethyl acetate fraction, in alloxan-induced diabetic Wistar rats. The extracts significantly improved glycemic control, lipid profile, liver and kidney function, and hematological parameters, demonstrating broad therapeutic benefits. The superior activity of the ethyl acetate fraction indicates that targeted solvent partitioning can enrich bioactive compounds responsible for these effects. These results validate the traditional use of A. occidentale in diabetes management and highlight its promise as a natural, affordable alternative to synthetic drugs. Further research, including compound isolation and clinical trials, is recommended to fully establish its pharmacological potential and safety profile in humans
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