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ABSTRACT

Diabetes mellitus (DM) is a group of metabolic diseases characterized by high blood glucose levels
(hyperglycaemia) that result from defects in insulin secretion, or its action, or both leading to several complications
and /or death. The work was carried out to investigate the anti-diabetic, antioxidant and hypolipidemic activities of
methanol stem bark extract of Bridelia ferruginea. Standard laboratory protocols were employed for phytochemical
assay, fixed dose method was used to determine acute toxicity (LDso). Alloxan was used to induce diabetes to
experimental animals and fasting blood levels were recorded weekly using glucometer. Subsequently serum
antioxidant and lipid profile were assayed using standard laboratory procedures. Phytochemical analysis revealed
the presence of alkaloids, flavonoids, tannins, saponins, and glycosides. The result of acute toxicity of B. ferruginea
stem bark methanol extract showed that the LDsg is above 5000mg/kg. The body weight showed that there were no
significant (P>0.05) difference in untreated control, standard control, BFSBME 100mg/kg, BFSBME
200mg/kg, BFSBME 300mg/kg and normal control initially. At week 1, 2 and 3, only group treated with standard
drug and extract significantly (P<0.05) increases compared to untreated control. Before extract and standard drug
administration (week 0), the fasting blood sugar of all the alloxan diabetes induced groups (i.e group 2, 3, 4, 5 and 6)
significantly (P<0.05) increased compared to normal control group. After week 1, 2 and 3 of treatment there was no
significant (P>0.05) difference between, extract treated groups compared to standard control. Superoxide dismutase
(SOD) revealed increase across all extract treatment groups when compared to normal control and 300mg/kg of
BFSBME. Catalase (CAT) on the other hand revealed a significant increase (P<0.05) in untreated control, drug
control and extract 100mg/kg, while extract treatment 200 and 300mg/kg were not-significantly (P>0.05) different
compared to normal control. Glutathione peroxidase (GPx) showed non-significant (P>0.05) difference in all
treatment groups when compared to standard drug control group. Malonedialdehyde (MDA) showed a significant
(P<0.05) decrease across all BFMSBE treatment groups when compared to untreated control. Vitamin A showed
significant increase in groups treated with BFSBME 100mg/kg, 200mg/kg and 300mg/kg compared to untreated
control. There was also significant (P<0.05) decrease of vitamin E in untreated control compared to standard drug
control and normal control. Serum total cholesterol showed significant difference (P<0.05) between groups treated
with 100, 200mg/kg, normal control and standard control when compared to untreated control. Serum Total
triglyceride (TG) revealed a significant (P<0.05) differences across all treatment groups, standard control, and
normal control compared to diabetic control. There were significant differences (P<0.05) in serum High density
lipoprotein (HDL) across BFSBME treatment groups compared to normal control. However serum low density
lipoprotein revealed a non-significant differences in all the treatment groups when compared to normal, and
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untreated groups. Organs (livers and pancrease) was collected for histopathology evaluation. The present study
revealed that B. ferruginea stem bark methanol extract contain numerous phytochemicals and the extract is
practically not toxic at acute dose, showed strong antioxidant potentials, average hypolipidemic effect and revealed
strong glucose lowering potentials.
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INTRODUCTION

Bridelia ferruginea is a flowering plant species belonging to the family Euphorbiaceae and is commonly
found in tropical and subtropical regions of Africa and Asia (Njamenet al., 2012). This species is known
for its medicinal properties and has been utilized in traditional medicine for various ailments (Owoseni, et
al., 2010). The plant is characterized by its distinctive rough, grayish-brown bark, which often exhibits a
ferruginous (rusty) appearance (Martins et al., 2011). It can grow as a tree or shrub, reaching heights of
10 to 20 meters (Owoseni, et al., 2010). The leaves of Bridelia ferruginea are simple and ovate, typically
measuring 5 to 10 centimeters in length, with a glossy green upper surface and a paler underside featuring
prominent veins (Njamenet al., 2012).The small, inconspicuous flowers are unisexual and occur in
clusters, while the fruit is a three-lobed capsule containing seeds that are dispersed by wind or animals
(Sofowora, 1993). Diabetes mellitus is a chronic and complex metabolic disorder characterized primarily
by sustained high levels of glucose in the bloodstream, a condition clinically referred to as
hyperglycemia. This elevated blood sugar is the result of either insufficient insulin production by the
pancreas or an ineffective response of the body’s cells to insulin, a phenomenon known as insulin
resistance (Buse, 2020). Insulin is a critical hormone produced by the B cells in the pancreas, and its
primary role is to regulate glucose homeostasis (Ceriello and Motz, 2004). It facilitates the uptake of
glucose, derived from dietary carbohydrates, into body cells, where it is either used for immediate energy
production (Baker and kinney, 2014) or stored as glycogen in the liver and  muscles for future energy
demands (Kahn et al., 2006).

MATERIALS AND METHOD

Study Area

The study was carried out in the Department of Biochemistry and Molecular Biology, Faculty of Science,
Sokoto State University, Sokoto

Experimental Animal

A total of tarty (30) albino rats weighing 130 g were purchase from the animal house of the Faculty of
Pharmaceutical Sciences, Usmanu Danfodiyo University, Sokoto, rats were housed in well aerate cages
under hygienic conditions in the animal house of Department of Biochemistry, Sokoto State University,
Sokoto .The rats were acclimatizing for a period of one (1) weeks before the commencement of the study.
The animals maintained as described by (Aniagu et al., 2005) in a clean metabolic cage-sand, placed in a
well-ventilated conditioned room.

Plant Collection And Identification

Bridelia ferruinea used for this study was collected from Zuru local government, Kebbi State, Nigeria and
were identified by a Botanist in Biology Department. Sokoto State University, Sokoto. A voucher
specimen (SSU/H/VOUCHER NO: 0026) was deposited in the same herbaruim.

Plant Extraction

The sample were dry using oven and then letter it was motored in to a powder form, the powdered sample
was soak into methanol and then letter be filtered and evaporate.

Diabetes Induction

Diabetes was induced in the rats by intraperitoneal injection of Alloxan in a dose of 120 mg/kg body
weight in normal saline (Chougale et a/., 2007). Diabetes was confirmed in the animal after 48 hours by
estimation of fasting blood glucose levels (BGLs) and only rats with blood glucose level above 150mg/dl
were used for the study.
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Animal Grouping

Group A- Served as the normal control and received distilled H>O (5ml/kg)

Group B- Alloxan induced Diabetic rats diabetic (120mg/kg) .Serves as negative control.

Group C - Alloxan induced-diabetic rats treated with metformin (100mg/kg)..

Group D- Alloxan induced-diabetic rats treated with extracts (100mg/kg).

Group E- Alloxan induced-diabetic rats treated with extracts (200mg/kg).

Group F - Alloxan induced-diabetic rats treated with extracts (300mg/kg).

The animal was anesthetized with chloroform and killed by surgical dislocation of the neck 24 hrs after
the last treatment (Hamdy et al., 2014).

Blood Sample Collection And Processing

Blood samples was then collected in EDTA bottles. Five Blood samples was collected from each group
with a 5 mL syringe and needle by cardiac puncture, and transferred into well labeled EDTA bottle.
Determination Of Blood Glucose

This determination was based on the glucose oxidase method of (Barham and Trinder, 1972)

Procedure: Pipette into three labeled test tubes: blank, standard and sample as follows:

Blank (uL) Standard (uL) | Sample (uL)

Sample (serum) - 10

Glucose Standard 10

Glucose Working reagent 1000 1000 1000

The contents were mixed and incubated for 10minutes at 37°C. The absorbance of the sample and
standard were measured using spectrophotometer at the wavelength of 520nm against the reagent blank.
Determination Of Serum Antioxidant Enzyme

Activity of SOD, CAT, MDA and GPx were determine using Cayman's Assay kit (Marklund, 1980;
Johansson and Borg, 1988; Paglia and Valentine, 1967).

Determination Of Antioxidant Vitamins (Vitamin A, C and E)

Activity of vitamin A, C and E were determine using Rutkowski et al. (2007).

Data Analysis

The data generated from the study were presented as Mean + Standard error of mean (SEM) and
subjected to one way analysis of variation (ANOVA) and statistical difference between mean were
differentiated using Duncan multiple comparison test using statistical package for social science (SPSS)
version 20.7 Values are considered statistically significant at P<0.05.

3.0 RESULTS

The fasting blood sugar (FBS) values (Table 1) showed that alloxan successfully induced diabetes, as the
diabetic control group maintained significantly elevated glucose levels throughout the study (297.38—
308.70 mg/dl), whereas the normal control remained normoglycaemic throughout the experimental
period. Administration of Bridelia ferruginea stem bark methanol extract (BFSBME) produced a
significant and progressive reduction in blood glucose levels in all treated groups, demonstrating its
antihyperglycaemic potential. The 200 mg/kg dose produced the greatest reduction in fasting blood
glucose (83.35+£2.72 mg/dl) after three weeks, even slightly lower than that of the metformin-treated
group (91.82+1.32 mg/dl), suggesting that this dose may represent the optimum therapeutic concentration.
The glucose-lowering effect observed agrees with the findings of Adebayo et al. (2010) and Ojewole
(2003), who reported significant antihyperglycaemic activity of Bridelia ferruginea extracts in
experimental diabetic animals. The reduction in fasting blood glucose may be attributed to the presence of
flavonoids, tannins, saponins, and phenolic compounds, which have been reported to stimulate insulin
secretion, enhance peripheral glucose uptake, inhibit intestinal glucose absorption, and protect pancreatic
B-cells against oxidative damage (American Diabetes Association, 2024).
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Table 1. Effect of Bridelia ferruginea Stem Bark Methanol Extract (BFSBME) on Fasting Blood
Sugar of Alloxan-Induced Diabetic Rats

Week( Weekl1 Week2 Week3

Treatment (mg/dI) (mg/dl) (mg/dl) (mg/dl)

Normal Control
(Distilled H20, 5 ml/kg)

Diabetic Control
(Alloxan, 120 mg/kg)

Positive Control

116.10£5.000  116.55+6.75* 116.55 £ 6.90° 119.56 + 13.64¢

297.38 £ 13.00°> 307.11 +£7.00¢ 308.70 + 6.99¢ 302.37 £5.124

(Metformin, 100 mg/kg) 292.36 £ 8.03> 14571+ 6.46° 103.99 + 2.062 91.82 + 1.322b
BFSBME (100 mg/kg) 26837+ 10.97% 147.56 +3.64c 126.76 + 2.22b 106.20 £ 2.36%
BFSBME (200 mg/kg)  276.45+9.89> 135.12+5.11% 104.40 + 3.69: 83.35+2.722
BFSBME (300 mg/kg) 29195+ 6.14> 123.20+3.80%® 105.67 + 3.412 89.60 + 5.112°

Values are presented as mean £ SEM (n = 5). Means within the same column bearing different superscript
letters differ significantly at P < 0.05. BFSBME = Bridelia ferruginea Stem Bark Methanol Extract.

The serum blood sugar levels (Table 2) showed significant differences among the experimental groups,
confirming the antihyperglycaemic effect of Bridelia ferruginea stem bark methanol extract. The diabetic
control group recorded the highest serum blood sugar concentration (2.07 £ 0.21 mg/dL), indicating
persistent hyperglycaemia following alloxan induction, whereas the normal control exhibited the lowest
value (0.93 + 0.63 mg/dL). Treatment with BFSBME significantly reduced serum blood sugar in a dose-
dependent manner, with the 200 mg/kg (1.15 £ 0.00 mg/dL) and 300 mg/kg (1.12 £+ 0.10 mg/dL) doses
producing values comparable to the normal control and not significantly different from the metformin-
treated group (1.26 = 0.10 mg/dL). The 100 mg/kg dose also reduced serum blood sugar but was
significantly less effective than the higher doses.

The reduction in serum blood sugar observed following administration of BFSBME suggests that the
extract possesses potent antidiabetic activity capable of restoring glucose homeostasis in alloxan-induced
diabetic rats. The comparable efficacy of the 200 and 300 mg/kg doses with metformin indicates that the
extract may improve insulin secretion from surviving pancreatic B-cells, enhance peripheral glucose
utilization, suppress hepatic glucose production, and reduce oxidative stress associated with diabetes.
Similar antihyperglycaemic effects have been reported for Bridelia ferruginea extracts by Ojewole
(2003), who demonstrated significant reductions in blood glucose levels in experimental diabetic models.
Likewise, Adewale et al. (2021) reported that phenolic- and flavonoid-rich medicinal plant extracts
significantly lowered serum glucose by improving antioxidant defence and pancreatic function. The
observed activity of BFSBME may therefore be attributed to its rich phytochemical constituents,
particularly flavonoids, tannins, saponins, and phenolic compounds, which are known to possess insulin-
mimetic, antioxidant, and pancreatic -cell protective properties.
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Table 2. Effect of Bridelia ferruginea Stem Bark Methanol Extract (BFSBME) on Serum Blood
Sugar of Alloxan-Induced Diabetic Rats

Treatment (mg/kg) Serum Blood Sugar (mg/dL)
Normal Control (Distilled H20, 5 ml/kg) 0.93 +£0.632

Diabetic Control (Alloxan, 120 mg/kg) 2.07+0.21¢

Positive Control (Metformin, 100 mg/kg) 1.26 £ 0.102>
BFSBME (100 mg/kg) 1.62 £0.18b

BFSBME (200 mg/kg) 1.15 £ 0.00°

BFSBME (300 mg/kg) 1.12+£0.10°

Values are expressed as mean + SEM (n = 4). Means with different superscript letters within the column differ
significantly (P < 0.05), while values with the same superscript are not significantly different (P > 0.05), as determined by
one-way ANOVA followed by Duncan's Multiple Range Test using SPSS version 20.0. BFSBME = Bridelia ferruginea
Stem Bark Methanol Extract.

The antioxidant profile demonstrated that alloxan-induced diabetes markedly altered oxidative stress
biomarkers, while treatment with Bridelia ferruginea stem bark methanol extract significantly
ameliorated these changes. The diabetic control group exhibited the highest malondialdehyde (MDA)
concentration (427.27 £ 0.16 umol/g), indicating severe lipid peroxidation and oxidative damage. In
contrast, administration of BFSBME reduced MDA levels, with the 100 mg/kg dose (169.83 + 0.41
pmol/g) showing the greatest reduction among the extract-treated groups, approaching the effect of
metformin (133.65 £ 0.18 pmol/g). The extract also significantly improved antioxidant enzyme activities,
particularly glutathione peroxidase (GPx), with the 200 mg/kg dose recording the highest GPx activity
(227.54 + 0.64 pmol/g), exceeding even the metformin-treated group (220.56 + 0.78 umol/g). Similarly,
vitamin A and vitamin E concentrations increased considerably following treatment, especially at 300
mg/kg, which produced the highest vitamin E level (311.94 £ 0.95 mg/dL), suggesting enhanced non-
enzymatic antioxidant defence.

Oxidative stress plays a major role in the pathogenesis of diabetes mellitus through excessive production
of reactive oxygen species (ROS), leading to lipid peroxidation, protein oxidation, DNA damage, and
pancreatic B-cell dysfunction. The elevated MDA observed in untreated diabetic rats confirms increased
oxidative damage induced by alloxan. The significant reduction in MDA following BFSBME treatment
indicates inhibition of lipid peroxidation and protection of cellular membranes. The improvement in GPx
activity and restoration of vitamin A and vitamin E levels further suggest that the extract strengthens both
enzymatic and non-enzymatic antioxidant defence systems. These findings are consistent with those of
Ojewole (2003), who reported that Bridelia ferruginea possesses potent antioxidant and antidiabetic
properties attributable to its high content of flavonoids, tannins, phenolic acids, and other bioactive
compounds. Similarly, Sabu and Kuttan (2002) demonstrated that medicinal plant extracts rich in
phenolic compounds enhance endogenous antioxidant enzymes and reduce oxidative stress in diabetic
animals. Furthermore, Maritim et al. (2003) reported that antioxidant therapy lowers lipid peroxidation
and improves antioxidant enzyme activities in experimental diabetes, thereby protecting pancreatic tissues
from oxidative injury. The present findings therefore suggest that the antidiabetic effect of B. ferruginea
is mediated, at least in part, through its antioxidant properties, which help preserve cellular integrity and
reduce oxidative stress associated with diabetes.
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Table 3. Effect of Bridelia ferruginea Stem Bark Methanol Extract (BFSBME) on Antioxidant Biomarkers of Alloxan-Induced Diabetic Rats

Treatment (mg/kg) SOD (umol/g) CAT (umol/g) GPx (umol/g) MDA (umol/g) Vitamin A (mg/dL) Vitamin E (mg/dL)

Normal Control
(Distilled H,0O, 5 ml/kg)

Diabetic Control

0.62 +0.052 11.64 +0.492 163.18 £0.65¢ 207.40 £0.62¢ 12.29 + 0.63b 79.48 £ 0.20p

18.98 + 0.65¢ 24.29+ 0639  190.31+1.12¢  427.27 + 0.16 9.58 + 0.31a 63.14 + 0.082
(Alloxan, 120 mg/kg)
Positive Control 5.98+0.39¢ 13.43+0.326 22056 +0.78¢  133.65 +0.18a 9.70 £ 0.41a 186.84 + 0.47¢
(Metformin, 100 mg/kg)
BFSBME

21640250 1597 +0.35¢  153.75+0.452  169.83 +0.41b 17.37 % 0.42d 170.99 + 0.78¢
(100 mg/kg)
BFSBME

3.67+0.04c 10.38+0.422  227.54+0.64"  353.20 £0.45¢ 14.01 £ 0.51¢ 176.18 + 0.32d
(200 mg/kg)
BFSBME

0.63+0.082 11.06+0.492  159.05+1.34>  234.30 £0.57¢ 17.33 + 0.42d 311.94 + 0.95f

(300 mg/kg)

Values are expressed as mean * SEM (n = 4). Means bearing different superscript letters within the same column differ significantly at P
< 0.05 as determined by one-way ANOVA followed by Duncan's Multiple Range Test using SPSS version 20.0. Key: BFSBME = Bridelia
ferruginea Stem Bark Methanol Extract; SOD = Superoxide Dismutase; CAT = Catalase; GPx = Glutathione Peroxidase; MDA = Malondialdehyde.
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The antioxidant profile demonstrated that alloxan-induced diabetes markedly altered oxidative stress
biomarkers, while treatment with Bridelia ferruginea stem bark methanol extract significantly
ameliorated these changes. The diabetic control group exhibited the highest malondialdehyde (MDA)
concentration (427.27 £ 0.16 umol/g), indicating severe lipid peroxidation and oxidative damage. In
contrast, administration of BFSBME reduced MDA levels, with the 100 mg/kg dose (169.83 + 0.41
pmol/g) showing the greatest reduction among the extract-treated groups, approaching the effect of
metformin (133.65 + 0.18 umol/g). The extract also significantly improved antioxidant enzyme activities,
particularly glutathione peroxidase (GPx), with the 200 mg/kg dose recording the highest GPx activity
(227.54 + 0.64 pmol/g), exceeding even the metformin-treated group (220.56 + 0.78 umol/g). Similarly,
vitamin A and vitamin E concentrations increased considerably following treatment, especially at 300
mg/kg, which produced the highest vitamin E level (311.94 + 0.95 mg/dL), suggesting enhanced non-
enzymatic antioxidant defence.

Oxidative stress plays a major role in the pathogenesis of diabetes mellitus through excessive production
of reactive oxygen species (ROS), leading to lipid peroxidation, protein oxidation, DNA damage, and
pancreatic B-cell dysfunction. The elevated MDA observed in untreated diabetic rats confirms increased
oxidative damage induced by alloxan. The significant reduction in MDA following BFSBME treatment
indicates inhibition of lipid peroxidation and protection of cellular membranes. The improvement in GPx
activity and restoration of vitamin A and vitamin E levels further suggest that the extract strengthens both
enzymatic and non-enzymatic antioxidant defence systems. These findings are consistent with those of
Ojewole (2003), who reported that Bridelia ferruginea possesses potent antioxidant and antidiabetic
properties attributable to its high content of flavonoids, tannins, phenolic acids, and other bioactive
compounds. Similarly, Sabu and Kuttan (2002) demonstrated that medicinal plant extracts rich in
phenolic compounds enhance endogenous antioxidant enzymes and reduce oxidative stress in diabetic
animals. Furthermore, Maritim et al. (2003) reported that antioxidant therapy lowers lipid peroxidation
and improves antioxidant enzyme activities in experimental diabetes, thereby protecting pancreatic tissues
from oxidative injury. The present findings therefore suggest that the antidiabetic effect of B. ferruginea
is mediated, at least in part, through its antioxidant properties, which help preserve cellular integrity and
reduce oxidative stress associated with diabetes.
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Table 4. Effect of Bridelia ferruginea Stem Bark Methanol Extract (BFSBME) on Serum Lipid Profile of Alloxan-Induced Diabetic Rats

Treatment (mg/kg) Total Cholesterol (TC) Triglycerides (TG) HDL-Cholesterol LDL-Cholesterol
gike (mg/dL) (mg/dL) (mg/dL) (mg/dL)

Eﬁg‘l Control (Distilled H:0, 5 499 g9 4 3 48 157.81 + 0.84% 100.36 + 0.22¢ 362.50  6.97¢

Diabetic - Control = (Alloxan, 120 g6 » ¢, 4 93¢ 357.01 + 1.48° 103.20 + 0.25¢ 696.66 + 5.28¢

mg/kg)

Positive Control (Metformin, 100 ;. 35 , 4 41a 176.84 + 1.14¢ 81.87 + 0.22 57.08 + 4.708

mg/kg)

BFSBME (100 mg/kg) 216.21 + 4.93b 207.37 + 0.86¢ 103.50 = 0.20¢ 71.23 + 4.87

BFSBME (200 mg/kg) 279.72 + 4.61¢ 218.45 + 1.14¢ 103.13 + 0.324 132.90 + 4.06

BFSBME (300 mg/kg) 354.05 + 5.624 164.42 + 1.39 95.00 + 0.36 226.16 + 5.48¢

Values are expressed as mean £ SEM (n = 4). Means with different superscript letters within the same column differ significantly (P <

0.05), while values with the same superscript are not significantly different, as determined by one-way ANOVA followed by Duncan's
Multiple Range Test using SPSS version 20.0.

Key: BFSBME = Bridelia ferruginea Stem Bark Methanol Extract; TC = Total Cholesterol; TG = Triglycerides; HDL = High-Density
Lipoprotein Cholesterol; LDL = Low-Density Lipoprotein Cholesterol.
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The serum lipid profile showed that alloxan-induced diabetes caused marked dyslipidaemia, as evidenced
by significantly elevated total cholesterol (870.26 +4.93 mg/dL), triglycerides (357.01+1.48 mg/dL), and
LDL-cholesterol (696.66 + 5.28 mg/dL) in the diabetic control group compared with the normal control.
Treatment with Bridelia ferruginea stem bark methanol extract significantly improved lipid metabolism
by reducing serum TC, TG, and LDL levels in all treated groups. The 100 mg/kg dose produced the
greatest reduction in total cholesterol (216.21 + 4.93 mg/dL) and LDL-cholesterol (71.23+4.87 mg/dL),
with values comparable to those of the metformin-treated group (174.32 £ 4.61 and 57.08 + 4.70 mg/dL,
respectively). The 300 mg/kg dose was most effective in lowering triglycerides (164.42+1.39 mg/dL),
approaching the normal control value (157.81£0.84 mg/dL). Although HDL values varied among the
treated groups, the extract maintained HDL concentrations close to those of the normal control, indicating
preservation of beneficial lipoprotein metabolism.

The observed improvement in lipid profile suggests that BFSBME possesses significant
antihyperlipidaemic activity in addition to its antidiabetic effects. Insulin deficiency caused by alloxan
enhances lipolysis and increases hepatic synthesis of cholesterol and triglycerides, resulting in elevated
circulating TC, TG, and LDL levels. Restoration of these parameters following treatment indicates
improved insulin action and lipid metabolism. The marked reduction in LDL-cholesterol is particularly
important because elevated LDL is strongly associated with the development of atherosclerosis and
cardiovascular complications in diabetic patients. The lipid-lowering effect of B. ferruginea may be
attributed to its phytochemical constituents, including flavonoids, saponins, tannins, and phenolic
compounds, which have been reported to inhibit cholesterol biosynthesis, reduce intestinal cholesterol
absorption, enhance bile acid excretion, and improve lipid clearance. Similar findings were reported by
Ojewole (2003), who demonstrated the antidiabetic and antioxidant activities of Bridelia ferruginea
extracts. Likewise, Arika et al. (2015) observed that medicinal plant extracts rich in polyphenols
significantly reduced serum cholesterol, triglycerides, and LDL while improving lipid metabolism in
alloxan-induced diabetic rats. In addition, American Diabetes Association (2024) recognizes
dyslipidaemia as a common metabolic complication of diabetes and emphasizes that improving glycaemic
control often leads to normalization of lipid abnormalities. Therefore, the present findings indicate that B.
ferruginea stem bark methanol extract may provide dual therapeutic benefits by simultaneously
improving glucose homeostasis and correcting diabetes-induced dyslipidaemia.

4.0 CONCLUSION

The findings of this study demonstrate that the methanol extract of Bridelia ferruginea stem bark
possesses significant antidiabetic, antihyperglycaemic, antioxidant, and antihyperlipidaemic activities in
alloxan-induced diabetic rats. Administration of the extract significantly reduced fasting and serum blood
glucose levels in comparison with the untreated diabetic group, confirming its ability to improve
glycaemic control. Among the tested doses, 200 mg/kg produced the greatest antihyperglycaemic effect,
with fasting blood glucose values comparable to or better than those obtained with metformin. The extract
also improved oxidative stress biomarkers by reducing malondialdehyde (MDA) levels and enhancing
antioxidant defence through increased glutathione peroxidase (GPx) activity and improved vitamin A and
vitamin E concentrations. Furthermore, treatment with the extract ameliorated diabetes-induced
dyslipidaemia by significantly lowering total cholesterol, triglycerides, and low-density lipoprotein (LDL)
levels. These beneficial effects are likely attributable to the presence of bioactive phytochemicals such as
flavonoids, tannins, saponins, and phenolic compounds. Overall, the study provides scientific evidence
supporting the traditional use of Bridelia ferruginea stem bark in the management of diabetes mellitus
and its associated metabolic complications.

4.1 RECOMMENDATIONS
Based on the findings of this study, the following recommendations are made:
1. The 200 mg/kg dose of Bridelia ferruginea stem bark methanol extract is recommended for
further investigation, as it demonstrated the most effective antihyperglycaemic activity among the
tested doses.
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2. Comprehensive phytochemical isolation and characterization should be conducted to identify and
purify the bioactive compounds responsible for the observed antidiabetic and antioxidant effects.

3. Further studies should investigate the molecular mechanisms of action of the extract, including its
effects on insulin secretion, insulin sensitivity, pancreatic P-cell regeneration, glucose
transporters, and carbohydrate-metabolizing enzymes.

4. Sub-chronic, chronic toxicity, and safety evaluations should be performed to establish the long-
term safety profile and therapeutic dosage range of the extract.

5. Histopathological studies of the pancreas, liver, kidneys, and other vital organs are recommended
to confirm the protective effects of the extract against diabetes-induced tissue damage.

6. Clinical studies should be undertaken after adequate preclinical investigations to evaluate the
efficacy and safety of Bridelia ferruginea stem bark extract in human diabetic patients.

7. Future research should standardize the extract and develop suitable pharmaceutical formulations
that could facilitate its use as a complementary or alternative therapy for diabetes mellitus.
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