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Abstract

Feretia apodanthera is a shrub with twisting branches commonly used in folklore medicine to manage erectile dysfunction and to treat stomach upset. In this study, the leaf extract of Feretia apodanthera was extracted using 80% methanol. Phytochemical analysis and in vitro antioxidant test using the Ferric Reducing/Antioxidant Power (FRAP) and 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging activity. Acute toxicity study of the extract was carried out using the Lorke’s method. The hypoglycaemic studies were done in normal and glucose-challenged rats. The doses of the extract of Feretia apodanthera administered the rats through the oral route were 100, 200, and 400 mg/kg. The outcomes were compared with glibenclamide (0.2 mg/kg per os) and those of the normal saline. Phytochemical composition of the extract of Feretia apodanthera included saponins, terpenes, tannins, steroids, and carbohydrates. This result shows that extract of Feretia apodanthera has antioxidant and hypoglycemic properties. Further studies aimed at isolating the active hypoglycemic compound of the leaf extract of Feretia apodanthera are recommended.
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INTRODUCTION

Diabetes mellitus is a group of syndromes characterized by an increased level of blood sugar due to insulin resistance, lack of insulin secretion, or an abnormal increase of glucagon secretion (Eddouks et al., 2014; Onakpa and Asuzu, 2013; ADA, 2013). This chronic disorder of glucose metabolism is a fast-growing global challenge with a huge social, health, and economic consequences. It has been estimated that in the year 2010, two hundred and eighty five million people (about 6.4% of the number of adults) suffered from diabetes mellitus, globally (Tamayo, 2016). This number is expected to rise to about 430 million in the absence of a better management or therapy. Age, sedentary lifestyle, and obesity are associated for this increase (Nathan, 2015).  Also, it is reported that half of the diabetic cases are not diagnosed until about 10 years after the disease onset, therefore, the prevalence of global diabetes is high (Kaul et al., 2013). Diabetes is one of the top 10 causes of mortality in adults and has caused up to four million deaths globally in 2017 during which about USD 727 billion was expended to tackle the disorder (Goyal, 2020). In spite of the considerable progress made in the management of diabetes mellitus using conventional drugs, the search for newer therapies continues because the available drugs have toxicity and side effects (Israili, 2011). There is a renewed interest in the search for newer drugs in recent times for which the WHO has recommended attention (Bernardini et al., 2008).
Oxidative stress is a primary mechanism for tissue damage especially as seen in diabetic complications (Yaribeygi, 2019). This results from a loss in equilibrium between the production of reactive oxygen species and that of antioxidant system, resulting in a reduction of peripheral tissue insulin sensitivity and how this relates with type 2 diabetes mellitus through various cellular and molecular mechanisms (Bhatti, 2022). The production of free radicals in diabetes induces damage to enzymes and cellular mechanisms, and increases insulin resistance (Mohamed, 2016).

Feretia apodanthera Del, is from the family Rubiaceae a bush delicious shrub with winding or twisting branches, growing from 2 to 6 m tall (Owolabi, 2018). In folkloric medicine practice, root decoction of F. apodanthera is used to manage erectile dysfunction and to treat stomach upset (Owolabi et al., 2018). Extracts from different parts of the plant such as the bark, root, and leaves are used to treat renal and urinary infections, stomach ache, nausea, syphilis, infective wounds, and other diseases (Coulibaly et al., 2014). Feretia apodanthera extracts have also been shown to have high antioxidant activity similar to quercetin and relatively high flavonoid content (Owolabi, 2018).  However, there is dearth of empirical data or scientific reports to support the hypoglycaemic effect of this plant. This study was designed to assess the hypoglycemic properties of aqueous leaf extracts of F. apodanthera in Wistar rats.

MATERIALS AND METHODS

Equipment, Chemicals, Reagents, and Drugs

The following equipment and materials were used in this study. These included weighing balance (Metler®), Accu-Chek® (Roche Diagnostic, Germany) glucometer, Accu-Chek strips, spectrophotometer (Spectrolab, USA), rotary evaporator, oven, refrigerator, beakers, conical flasks, volumetric flasks (Pyrex®), test tubes and racks, ceramic pestles, and mortars, measuring cylinders, distilled water, olive oil, cotton wool, syringes, surgical blades, and gloves. Chemicals and reagents included methanol, methylated spirit, 1,1-Diphenyl-2-Picrylhydrazyl (DPPH), and ferric tripyridyltriazine (Fe (III)-TPTZ). The drugs used were vitamin C and glibenclamide.

Experimental animals 

Inbred male and female Wistar rats weighing between 150 - 270 g were used for this study. The rats were obtained from the laboratory animal unit of the Faculty of Veterinary Medicine, University of Abuja, Nigeria and were housed in cages at room temperature and under a light period of 16-18 h daily for 2 weeks before the commencement of the experiment. Standard commercial feed (Grand Cereals Ltd. Jos, Nigeria) and potable water were provided ad libitum. The laboratory animals were used following laboratory practice regulations and the principle of humane laboratory animal care (MacArthur Clark, 2020). Ethical approval for the animal experiment was obtained from the University of Abuja Research and Ethics Committee (approval number UAV-18-009).

Plant collection and extraction: 

Fresh leaves of Feretia apodanthera were collected from Suleja, Abuja Nigeria in December. The plant material was identified by a plant taxonomist at the National Institute for Pharmaceutical Research and Development (NIPRID), Abuja. A voucher specimen, NIPRID H. 7075 was deposited in NIPRID herbarium for reference purposes. The leaves were air-dried on a laboratory bench, and reduced to coarse particles using mortar and pestle before being pulverized into fine particles using a laboratory hammer mill. A weighed amount (1.8 kg) of the powder was exhaustively extracted in 5 liters of 80% methanol by double maceration with agitation on a shaker for 24 h each. The extract was then filtered using Whatman size 1 filter paper and the filtrate was concentrated at 40oC using a rotary evaporator (Rotavapor R 210, Buchi, Switzerland). The yield was determined and the extract labeled Feretia apodanthera extract was then stored in a refrigerator at 4oC for further use in the study.

Percentage Yield

The yield was computed through the usage of the extracted concentrate weight, 84 g (as the practical yield) in this formula:

Percentage yield = Practical yield/actual weight of plant used in extraction × 100

= 84 g x 100
   1800g

= 4.7 %

Phytochemical analysis of Feretia apodanthera extract

The phytochemical composition of the extract of F. apodanthera leaves was analysed using the methods of Evans, 2009 to assess the presence of saponins, terpenes, tannins, steroids, anthraquinones, carbohydrates, flavonoids, and alkaloids.
Acute toxicity test

The acute toxicity study was carried out using the method of Lorke, 1983. In the first phase of the study, nine Wister rats of both sexes were marked with 10% picric acid, weighed, and randomly separated into 3 groups (A-C) of 3 rats. The groups were given graded oral doses (10; 100 and 1000 mg/kg) of the extract respectively. The rats were observed for signs of toxicity and/or mortality within 72 h. If no mortality occurs, the second phase of the toxicty test was done using a new set of rats at 2000; 3000, and 5000 mg/kg of the extract to each group. Observation for signs of toxicity also lasted for 72 h. A fourth group that received an equivalent volume (10 ml/kg) of distilled water served as a control in both cases. All treatments were given by gastric intubation. 

The lethal dose (LD50) value was calculated as the square root of the product of the lowest lethal dose and the highest non-lethal dose. In the absence of mortality of mice in the separate groups, the LD50 value was estimated to be greater than the highest test dose of the extract administered. All the animals that survived were further monitored for two weeks for toxicity effects. 

In vitro Antioxidant tests

Antioxidant activity of Feretia apodanthera extract using DPPH (1,1-diphenyl-2 picrylhydrazyl) radical spectrophotometry
Antioxidant activity of the plant extract was determined using the DPPH assay as described by Mensor et al., 2001, using a spectrophotometer.  Two milliliters (2 ml) of the F. apodanthera extract at varying concentrations ranging from 25 – 400 μg/mL was mixed with 1 ml of 0.5 mM DPPH (in methanol) in a cuvette.  The absorbance at 517 nm was taken after 30 minutes of incubation in the dark at room temperature.  The experiment was carried out in triplicates.  The percentage of antioxidant activity was calculated.

Antioxidant activity = 100 – [{Abssample – Absblank x 100}/Abscontrol].

A mixture of 1.0 ml of methanol plus 2.0 ml of the extract was used as the blank while 1.0 ml of the 0.5 mM DPPH solution plus 2.0 ml of methanol served as a negative control. Ascorbic acid was used as a standard reference.

Ferric reducing/ antioxidant power (FRAP) assay

The total antioxidant potential of the sample was determined using a ferric reducing ability of plasma (Ferric reducing/antioxidant power, FRAP) assay (Lim, 2013) as a measure of antioxidant power. The Ferric reducing antioxidant power (FRAP) assay measures the change in absorbance at 593 nm owing to the formation of a blue-colored ferrous tripyridyltriazine (Fe (II)-TPTZ) compound from colorless ferric tripyridyltriazine (Fe (III)-TPTZ) complex by the action of electron-donating antioxidants, a reduction at low pH. A standard curve was prepared using different concentrations (100-1000 μmol/L) of FeSO4 x 7H2O. In the FRAP assay, the antioxidant efficiency of SKSB extract at 25-400 μg/mL was calculated concerning the reaction signal given by Fe2+ solution of known concentration, representing a one-electron exchange reaction. The results were corrected for dilution and expressed in micromoles Fe11 per liter. Ascorbic acid was measured within 1 h after preparation. The sample to be analyzed was first adequately diluted to fit within the linearity range. All determinations were performed in triplicate and calculations were made by a calibration curve.

Hypoglycaemic activity of Feretia apodanthera leaf extract in normal rats

Twenty-five (25) normal rats were randomly allocated to 5 groups (A, B, C, D, and E) of 5 rats per group. Group A served as the negative control and was administered distilled water (10 ml/kg). Group B rats were treated with 100 mg/kg of Feretia apodanthera extract; Group C rats received 200 mg/kg; Group D 400 mg/kg while Group E rats were administered the standard drug glibenclamide at 0.2 mg/kg. Blood glucose levels were measured before administration and at 30 minutes, 1 h, 2 h, and 4 h after treatment was measured in mg/dl following tail tipping blood sample technique; control and treatment groups were compared and results were presented as calculated percentage decrease of the initial value (Cunha et al., 2008).

Effect of Feretia apodanthera extract on oral glucose tolerance test

 Twenty-five Wistar rats (120 -200 g) were randomly allotted into 5 groups (A, B, C, D, and E), consisting of 5 rats each. Group A served as the negative control and was treated with distilled water (10 ml/kg). Group B (positive control) received glibenclamide (0.2 mg/kg); Groups C, D, and E were administered a single oral administration of 100, 200, and 400 mg/kg of Feretia apodanthera extract respectively thirty minutes before the administration of glucose. Hyperglycemia was induced by oral administration of glucose (10 g/kg,) (t/0 min) to the individual animal in all the separate experimental groups.  Blood glucose levels were determined for 4 h, at 1 h intervals, and 30 minutes after glucose administration. The blood glucose levels were compared with the negative control and positive control groups (Cunha et al., 2008). Blood glucose levels (mg/dl) of samples obtained by tail tipping were measured using a glucometer (Accu-Chek Active).

Data analysis

Results were presented as mean ± SEM. Statistical Product and Service Solutions (SPSS version 23.0, New York, United States of America). One-way analysis of variance was used to compare the means and Duncan's multiple range post hoc test. The level of significance was set at P < .05.

Results

Percentage Yield

The yield was computed through the usage of the extracted concentrate weight, 84 g (as the practical yield) in this formula:

Percentage yield = Practical yield/actual weight of plant used in extraction × 100

= 8.4 x 100
   1800 

= 4.7 %

Phytochemical analysis

The results of the phytochemical analysis showed that leaf extract of Feretia apodanthera contain saponins, terpenes, tannins, steroids, and carbohydrates as shown in Table 1. 

Acute toxicity study of Feretia apodanthera
There were neither signs of toxicity nor mortality recorded following a single oral administration of 1000 mg/kg of the methanol extract of Feretia apodanthera to either the control or treatment groups. The median lethal dose (LD50) of the methanol extract of Feretia apodanthera was therefore estimated to be greater than 5000 mg/kg.

Antioxidant (FRAP) test of Feretia apodanthera 

The FRAP antioxidant test using multiple comparisons between the various doses of Feretia apodanthera, extract showed  no significant differences between 25 mg/kg compared to 50 mg/kg and 100 mg/kg, as well as 50 mg/kg relative to 100 mg/kg (Figure 1). However, there were significant (p < 0.05) variations among the other doses. The ascorbic acid treatment groups were significantly different (p < 0.05) from one another. 

2,2-diphenyl-1-picrylhydrazyl (DPPH) of Feretia apodanthera 
Significant (p < 0.05) differences between the various doses of Feretia apodanthera administered to the rats in the DPPH test (Figure 2). On the other hand, the doses of vitamin C given to the animals differ significantly from one another except for the 100 mg/kg compared to 200 mg/kg and 400 mg/kg groups, as well as 200 mg/kg relative to 400 mg/kg.

Normoglycaemic Test Results

At 30 minutes after administration of 400 mg/kg of the methanol extract of the stem-bark of Feretia apodanthera, a significant (p < 0.05) higher blood glucose level was observed in the rats compared to the glibenclamide treated group, normal saline, and Feretia apodanthera at 100 mg/kg respectively (Table 3). Also, at 3 hours, the blood glucose level of the rats in the glibenclamide group was significantly (p < 0.05) lower as compared to the extract treated at 100 mg/kg, 200 mg/kg and 400 mg/kg respectively (Table 4). After 4 hours, the blood glucose level of the rats in the glibenclamide treated group was significantly (p < 0.05) reduced compared to the extract treated group at 200 mg/kg and 400 mg/kg respectively (Table 3). The blood glucose changes and percentage blood glucose reductions in the normal rats administered glibenclamide, normal saline, and the treatment doses of Feretia apodanthera are presented in Table 4.

Result of the glucose challenge test 

The glucose challenge test conducted on the albino rats is presented in Table 6.   At 0 hours, the blood glucose level was significantly (p < 0.05) reduced in the normal saline treated group compared to that of the glibenclamide treated group and those of the methanol extract of Feretia apodanthera at 100 mg/kg and 200 mg/kg respectively (Table 5). The blood glucose level was significantly (p < 0.05) reduced in the rats administered 400 mg/kg of the plant extract as compared to those treated with glibenclamide, 100 mg/kg and 200 mg/kg of the plant extract.
It was also observed that the blood glucose level of the glibenclamide treated group was significantly higher (p < 0.05) as compared to that of 100 mg/kg of the plant extract at 1 hour. There was also a significant reduction (p < 0.05) of blood glucose level recorded for the 100 mg/kg and 200 mg/kg extract of Feretia apodanthera compared to the normal saline group respectively (Table 5).

After 2 hours, there was a significant reduction (p < 0.05) of the blood glucose level in the glibenclamide treated group as compared to the normal saline group, as well as 100 mg/kg and 200 mg/kg of the plant extract respectively (Table 5). The blood glucose level of the 400 mg/kg of the extract was significantly reduced (p < 0.05) as compared to the normal saline group.

A significant reduction (p < 0.05) was recorded in the blood glucose level of the glibenclamide treated group ascompared to the normal saline group and 200 mg/kg of the plant extract treated group respectively at the third hour (Table 5). The blood glucose level was significantly reduced (p < 0.05) for the 400 mg/kg of the plant extract as compared to that of the normal saline group at 3 hours.

At fourth hours after treatment, a significant (p < 0.05) reduction was observed in the blood glucose level of the glibenclamide treated group compared to those of the normal saline group and 200 mg/kg of the plant extract respectively (Table 5). The differences in the blood glucose levels and percentage reductions for the oral glucose challenge test are presented in Table 6.
Table 1: Phytochemical composition of Feretia apodanthera leaf extract

	S/No
	Phytochemicals
	 Availability

	1. 
	Saponins 
	+

	2. 
	Terpenes 
	+

	3. 
	Tannins 
	+

	4. 
	Steroids 
	+

	5. 
	Flavonoids 
	–

	6. 
	Anthraquinones
	–

	7. 
	Carbohydrates
	+

	8. 
	Alkaloids 
	_


Table 2 Acute toxicity of Feretia apodanthera methanolic extract

	


Dose (mg/kg)

Group 1 

Group 2

Group 3

	


Phase I

10 


0/3 


0/3

 
0/3

100 


0/3


0/3

 
0/3

1000 


0/3 


0/3 


0/3

Phase II

2000 


0/3 


0/3 


0/3

3000 


0/3 


0/3 


0/3

5000 


0/3 


0/3 


0/3

	


Key 0/3 = number of mortality recorded/number of animals used
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Figure 1 Antioxidant (FRAP) test of Feretia apodanthera extract
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Figure 2: 2,2-diphenyl-1-picrylhydrazyl (DPPH) Test of F.apodenthera extract percentage antioxidant activity 
Table 3: Hypoglycaemic activity of extract of Feretia apodanthera extract in normal rats
	


	Time (Hours)
	Negative control (Normal Saline)
	Glibenclamide

(0.2 mg/kg)
	F. apodanthera
(100 mg/kg)
	F. apodanthera
(200 mg/kg)
	F. apodanthera
(400 mg/kg)

	
	
	
	
	
	

	0
	50.60

± 2.5


	54.20

± 5.3


	56.40

± 3.0


	51.80

± 4.1


	59.60

± 2.5



	0.5
	60.40

± 4.5


	63.80

± 3.5
	74.20

± 2.9
	75.40

± 6.2
	85.20

± 2.2



	1
	74.00

± 2.9
	69.60

± 3.6


	73.60

± 3.7


	75.80

± 3.5


	81.00

± 3.1



	2
	69.60

± 4.2


	55.60

± 5.9


	55.00

± 5.1


	60.20

± 3.1


	68.80

± 2.4



	3
	64.80

± 2.7


	53.80

± 5.4


	60.60

± 4.4


	61.20

± 4.7


	58.20

± 2.4



	4
	63.40

± 6.0


	56.20

± 2.0


	65.60

± 5.3


	60.80

± 5.5


	61.60

± 2.2



	
	
	
	
	
	


ap< 0.05 Feretia apodanthera at 400 mg/kg compared to glibenclamide, normal saline, and  Feretia apodanthera at 100 mg/kg respectively

bp< 0.05 Feretia apodanthera at 100 mg/kg, 200 mg/kg and 400 mg/kg compared to glibenclamide respectively

cp< 0.05 Feretia apodanthera at 200 mg/kg and 400 mg/kg compared to glibenclamide respectively

Table 4
Percentage reduction differences in the normal blood glucose levels of the rats treated with extract of Feretia apodanthera
	Glucose levels (mg/dl)/

Intervals
	Negative Control

(Normal Saline)
	Glibenclamide

(0.2 mg/kg)
	Feretia apodanthera
100 mg/kg
	Feretia apodanthera
200 mg/kg
	Feretia apodanthera
400 mg/kg

	½ hr
	9.80

(19.37 %)
	9.60

(17.71 %)
	17.8

(31.56 %)


	23.60

(45.56 %)


	25.6

(43.0%)

	1 hr
	23.40

(46.25 %)
	15.40

(28.41 %)


	17.2

(30.50 %)


	24.0

(46.33 %)
	21.4

(36.0 %)

	2 hrs
	19

(37.55 %)


	1.40

(2.58 %)
	-1.40

(-25.04 %)
	8.4

(16.22 %)
	9.2

(15.4 %)

	3 hrs
	14.20

(28.06 %)
	- 0.40

(- 0.74 %)


	4.2

(7.45 %)
	9.4

(18.15 %)
	-1.40

(-2.35 %)

	4 hrs
	12.8

(25.30 %)
	2

(3.69 %)
	9.2

(16.31 %)
	9

(17.37 %)
	2.0

(3.36 %)


Table 5 
Glucose challenge test in rats administered methanol extract of Feretia apodanthera
.
	Glucose level (mg/dl)/

Intervals
	Negative

Control

(Normal Saline)
	Glibenclamide

(0.2 mg/kg)
	Feretia apodanthera
(100 mg/kg)
	Feretia apodanthera
(200 mg/kg)
	Feretia apodanthera
(400 mg/kg)

	0 hr
	50.20a
± 4.4
	80.20 

± 3.1


	74.40

± 3.0


	80.80

± 2.1


	61.20

± 5.2



	1 hr
	129.80c
± 3.6


	129.40d  

± 6.3


	113.80 

± 3.7


	111.00

± 4.8


	110.40

± 7.0



	2 hrs
	104.40*

± 2.8


	71.40**

± 3.4


	89.80

± 2.7


	95.60

± 4.2


	82.40*** 

± 3.7



	3 hrs
	98.40*

± 4.9


	70.20#

± 1.8


	74.60

± 4.0


	88.00

± 2.5


	73.80***

± 2.8



	4 hrs
	92.80*

± 3.7


	68.40#

± 2.2


	75.80

± 3.3


	79.60

± 4.1


	63.00

± 4.2




ap < 0.05 normal saline as compared to glibenclamide, Feretia apodanthera at 100 mg/kg and 200 mg/kg respectively

bp < 0.05 Feretia apodanthera at 400 mg/kg as compared to glibenclamide, plant extract at 100 mg/kg and 200 mg/kg respectively

cp < 0.05 normal saline group as compared to Feretia apodanthera at 100 mg/kg and 200 mg/kg respectively

dp < 0.05  glibenclamide group as compared to Feretia apodanthera at 100 mg/kg 

*p < 0.05  normal saline group as compared to glibenclamide group

**p < 0.05 glibenclamide group as compared to Feretia apodanthera at 100 mg/kg and 200 mg/kg respectively

***p < 0.05 Feretia apodanthera at 400 mg/kg as compared to glibenclamide

#p < 0.05 glibenclamide group as compared to Feretia apodanthera at 200 mg/kg 

Table 6 
Differences and percentage reductions in blood glucose after glucose challenge test

	Glucose level (mg/dl)/

Intervals
	Negative Control

(Normal Saline)
	Glibenclamide

(0.2 mg/kg)
	Feretia apodanthera
(100 mg/kg)
	Feretia apodanthera
(200 mg/kg)
	Feretia apodanthera
(400 mg/kg)

	0 hr
	0 %


	0 %
	0 %
	0 %
	0 %

	1 hr
	- 79.60

(- 158.57 %)
	-49.20

(-61.35 %)


	39.40

(52.96 %)
	30.20

(37.38 %)
	49.20

(80.39 %)

	2 hrs
	-54.20

(-107.97 %)
	-8.80

(-10.97 %)
	15.4

(20.70 %)
	14.80

(18.32 %)
	21.20

(34.64 %)

	3 hrs
	-48.02

(-96.02 %)
	-10

(-12.47 %)
	0.2

(0.27 %)
	7.2

(8.91 %)
	12.6

(20.59 %)

	4 hrs
	-42.60

(-84.86 %)
	-11.80

(-14.71 %)
	1.4

(1.88 %)
	-1.20

(-1.49 %)
	1.80

(2.90 %)


Data are presented as mean ± standard deviation

Discussion and conclusion
The low percentage yield (4.7%) of the methanolic leaf extract of F. apodanthera shows that a large amount of the plant material was required to get a substantial amount of extract from the plant. Phytochemical compounds like saponins, terpenes, tannins, steroids, and carbohydrates were found in the methanol extract of the leaf. This finding corroborates with previous reports (Musa and Alhassan 2021); even though our study did not detect alkaloids while their study did not detect steroids as phytochemical composition. The discrepancy may be due to the different geographical locations of plant collection.  

The results of the acute toxicity study revealed that the leaf extract of F. apodanthera has oral median lethal dose (LD50) which equal to or is greater than 5000 mg/kg. This is an indication of a wide therapeutic index of the plant extract following acute exposures (OECD/OCDE 2001). This finding is similar to that of Taiwe et al., 2016 who reported no deaths during a 14 day oral administration of a single dose of the aqueous extract and the alkaloid fraction from Feretia apodanthera up to the highest doses tested 7200 and 5120 mg/kg, respectively.
Antioxidant data obtained from the FRAP test and the DPPH test reveals that the free radical scavenging activity of vitamin C exceeds that of F. apodanthera at doses of 25 μg/ml to 400 μg/ml. Also, when compared the results of the DPPH antioxidant test with ascorbic acid as a standard indicated that the plant extract possesses a significantly (p < .05) lower antioxidant effect compared to that of vitamin C. However, the antioxidant properties of Feretia apodanthera at 200 μg/ml and 400 μg/ml were comparable to those of ascorbic acid at 25 μg/ml in the DPPH test. It can therefore, be inferred that the leaf extract of Feretia apodanthera has antioxidant activity; this finding is in tandem with the reports of Owolabi et al., 2018. Physiologically, reactive oxygen and nitrogen species are products of various endogenous and exogenous processes; however, they are neutralized by enzymatic and non-enzymatic antioxidants. An imbalance between the production and neutralization of oxidants result in oxidative stress, and these result in various disorders, and promote aging (Hajam et al., 2022). Diabetes mellitus presents as a progressive development of complications such as retinopathy, and neuropathy which eventually result to renal failure (Faselis, 2020). These complications are as a result of oxidative stress, and they are the major causes of morbidity and mortality in diabetics. 

Previous studies have shown that leaf extracts of F. apodanthera displayed significant inhibitions on α-amylase and α-glucosidase (Coulibaly et al., 2020). These were attributed to the phytochemical composition of Feretia apodanthera. Furthermore, Plant-based metabolites which are small molecules or macromolecules biosynthesized in plants including steroids, alkaloids, phenolic, lignans, carbohydrates, and glycosides, possess a diversity of biological properties beneficial to humans (Tran et al., 2020).  

Glibenclamide, the standard drug in the hypoglycemic study, reduced the blood glucose level of the normal rats, but it did not lower the blood glucose level beyond the 0-minute reading. The leaf extract of Feretia apodanthera did not normalize the blood glucose levels of the experimental animals in all the doses administered. This may be attributed to lack of hypoglycemic effects of the extract in normal rats. In the oral glucose challenge test, the plant extract presented a hypoglycemic effect on the rats when compared to the normal saline group after one-hour of administration of glucose. The plant extract also lowered the blood glucose level over time compared to the glibenclamide group where blood glucose levels significantly (p < 0.05) lower. It therefore appears that the methanol leaf extract of Feretia apodanthera does not possess antihyperglycemic effect like glibenclamide.

These findings is an indication of a wide range of glycemic levels, particularly with the distilled water and the glibenclamide treatment groups, and this may have contributed to the significant (p < .05) differences recorded at the zero hours. This deficit was ameliorated by the computation of the variations in the blood glucose levels and percentage reductions of the levels of blood glucose in the experimental animals over time.

The present study presents useful scientific information for the assessment and authentication of folkloric claims and the ethnopharmacological properties of the Feretia apodanthera extract. We, therefore, recommend further studies on the mechanism of action of the extract and isolate the active hypoglycemic principle of the leaf extract of Feretia apodanthera. 
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