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ABSTRACT 

 
Diabetes mellitus emanates from a dysfunctional metabolic process and it affects human population 

globally, and causes a decline in the quality of life and increase in mortality rate due to its complications and 
adverse effects of the available antidiabetic drugs, thus, there is a need for a better antidiabetic agent. This 
study assessed the antidiabetic properties of a polyherbal extract (ACCBN) on alloxan-induced diabetic rats 
to validate its antidiabetic claims in traditional medicine. The diabetic study had 6 groups including normal 
control, diabetic rats deprived of treatment, diabetic rats administered 5 mg/kg Glibenclamide, and diabetic 
rats administered 400 and 800 mg/kg ACCBN-extract accordingly and normal rats administered 800 mg/kg 
ACCBN-extract only. The rats were successfully made diabetic by the administration of alloxan 
monohydrate intraperitoneally whereas and the rats were treated with either Glibenclamide or ACCBN-
extract orally for 28 consecutive days. The acute study of ACCBN-extract indicated lethal dose above 5000 
mg/kg. The diabetic rats deprived of treatment showed significantly elevated acute and sub-acute blood 
glucose levels including significantly elevated glycated haemoglobin concentration and significant decline 
in the C-peptide and insulin levels relative to the normal control. Diabetic rats administered ACCBN-extract 
displayed a marked decline in the acute and sub-acute blood glucose levels in comparison to the diabetic 
rats deprived of treatment. The diabetic rats administered ACCBN-extract displayed a remarkable decline 
in glycated haemoglobin level and significantly elevated C-peptide and insulin concentrations compared to 
the diabetic rats deprived of treatment. The outcome revealed that ACCBN-extract possesses sufficient 
antidiabetic properties and could be effective in the management of diabetes.  
Keywords:  ACCBN-extract; acute toxicity; diabetes; insulin; glycated haemoglobin; C-peptide 
 

INTRODUCTION  
Diabetes mellitus is a common medical 

condition which emanates from metabolic 
dysregulation leading to hyperglycaemia and 
associated health challenges. There is a steady rise 
in the population of people with diabetes mellitus 
globally and a decline in the number of effective 
management therapy (Nawaz et al., 2017). 
Diabetes when not managed properly could lead to 
complications including retinopathy, renal 
malfunctions, diabetic sore and even coma or death 
in the extreme cases (Sarfraz et al., 2017). It has 
also been linked to dysfunction in protein and lipid 
metabolism and other complications like hepatic 
disease, neuropathy and vasculopathy. Due to the 
increasing number of diabetes occurrence globally, 
diabetic complications and limited available 
antidiabetogenic agents and their associated 
adverse health effects there is new focus on 
traditional medicine with antidiabetic properties 
to bridge the gap in the treatment of diabetes.  
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Anthocleista djalonensis is an outstanding 
herbal plant from the Gentianaceae family 
previously known as the Loganiaceae family. A. 
djalonensis is a shrub plant commonly distributed 
across tropical African countries, especially 
Nigeria in West Africa. The results from both 
traditional medicine and experimental studies 
have indicated that extract from both the leaves 
and stem barks of Anthocleista djalonensis have 
various pharmacological properties with many 
literature surveys showing that it possesses 
antidiabetic property, antiulcer, antioxidative 
stress, spasmogenic and anti-infertility including 
anti-inflammatory and analgesic activities 
(Anyanwu et al., 2015). Plant extracts from 
Anthocleista species have been found useful in the 
treatment of malaria, high blood pressure, 
bacterial infections, menstrual cramp and as an 
emergency contraceptive (Abba et al., 2024). 
Carica papaya also commonly called is well utilized 
in traditional medicine with all its various plant 
parts reported to possess substantial degree of 
pharmacological activities against numerous 
diseases and medical conditions. Its extract is rich 

http://dx.doi.org/10.22146/mot.99354
https://jurnal.ugm.ac.id/TradMedJ/index
http://creativecommons.org/licenses/by-nc-nd/4.0/


Evaluation of Antidiabetic Properties of a Polyherbal Extract (ACCBN) 

Majalah Obat Tradisional, 31(1), 2026  23 

in bioactive metabolites including alkaloids, 
flavonoids, phenols, terpenoids, tannins, cardiac 
glycoside, and saponins including vitamin C, A, and 
E in high proportion (Singh et al., 2020). It 
possesses antiviral activity, anticancer, 
antidiabetic, antidyslipidaemia and antioxidative 
properties (Santana et al., 2019). 
Chromolaena odorata (L.)  R.M.  King and 
H.  Robinson is a herbal plant from the Asteraceae 
family that is tough and difficult to eradicate. It was 
erroneously taught earlier to be a native of 
Americas precisely Florida but emerging 
information about it has that it is distributed 
almost all over the tropical regions of the world. 
Chromolaena extract is used externally to treat 
dermatological infection, inflammation and to 
hasten wound healing. Several research findings 
have shown that it is rich in antioxidant properties, 
antibiotic activity, anti-inflammatory and analgesic 
effect. (Ogunbiyi, and Soladoye, 2008; Vaisakh and 
Pandey, 2012). The plant extract contains many 
phenolics, flavonoids and essential oils which 
contribute to mostly to its wide pharmacological 
properties (Aziz et al., 2020). Ocimum basilicum is 
one of the members of the Lamiaceae family also 
called the sweet basil. It has wide use in traditional 
medicine in herbal formulation. O. basilicum 
extract is rich in phenolics, flavonoids, chicoric 
acid, alkaloids, essential oils and anthocyanins (Lee 
and Scagel, 2009). Scientific studies indicated that 
O. basilicum extract could exert substantial 
inhibitory activity against HIV-1 reverse 
transcriptase activities and platelet aggregation 
(Yamasaki et al., 1998). Literature surveys 
enumerated its pharmacological activities to 
include antidiabetic, anti-inflammatory, 
antihyperlipidemic, antioxidative, analgesic, 
cardioprotective and anti-snake bites 
(Purushothaman et al., 2018). Nepeta cataria is an 
aromatic perennial herb from the Lamiaceae 
family distributed unevenly around the world. It is 
commonly called catnip or catmint due to its 
neurosensory effect on rats. It is traditionally used 
as a flavouring agent in beverages and food and for 
treatment of health conditions including asthmatic 
attack, cold, fever, cough, migraine, spasmodic, 
diuretic, digestive disorder, and respiratory 
problems (Adiguzel et al., 2009). The volatile oils in 
the leaves are rich in a bioactive agent called 
nepetalactone that stimulates neurosensory 
stimulations in cats. Extracts of N. cataria have 
demonstrated anti-inflammatory activities, 
antioxidative, analgesic, antiviral, and 
antimicrobial properties (Ibrahim et al., 2022). 
Some bioactive phytochemicals including     
phenols, alkaloids, terpenes and flavonoids have 
been detected in the N. cataria leaf extract 

(Ibrahim et al., 2022). This study evaluated the 
antidiabetic properties of a polyherbal extract 
(ACCBN) formulated from the leaves of 
Anthocleista djalonensis, Carica papaya, 
Chromolaena odorata, Ocimum basilicum, Nepeta 
cataria and stem bark Anthocleista djalonensis on 
alloxan-induced diabetic rats with the view to 
validating its use in traditional medicine as an 
antidiabetic agent without any scientific data 
available support its antidiabetic claims. 

 

MATERIALS AND METHODS 
Materials 
Medicinal plants 

Medicinal plants were used. The medicinal 
plant leaves used include Anthocleista djalonensis, 
Carica papaya, Chromolaena odorata, Ocimum 
basilicum, Nepeta cataria and stem bark 
Anthocleista djalonensis. The plant samples were 
collected from the botanical garden located within 
MOUAU and were identified by a certified 
taxonomist at the Herbarium Unit, Department of 
Forestry, MOUAU. The samples were selected and 
rinsed in running water and dried in an area          
free from sunlight but access to air. The dried    
plant samples were ground separately using                
a mechanical grinder and stored respectively            
in different clean dry polythene bags for    
extraction. 
 
Experimental animals 

The animals for the experiment s were male 
albino rats with body weight range of 120 – 150 g 
and were sourced from the animal production unit 
of the College of Natural Sciences, Michael Okpara 
University of Agriculture Umudike (MOUAU). The 
animals were transferred to the house for research 
with experimental animals at the Department of 
Biochemistry in the same institution and fed 
standard rodent feed and drinking water for 2 
weeks to acclimatize to the current environmental 
condition. The study was conducted according to 
the stipulated guideline in the ethical approval 
granted by the Department of Veterinary 
Physiology and Pharmacology for the study with 
the ethical approval reference number: 
MOUAU/VPP/EC/22/007. 
 
Chemicals, reagents and drugs 

Standard analytical grade chemicals and 
reagents were utilized in the study. Absolute 
ethanol solvent and Alloxan monohydrate drug 
were sourced from Sigma Aldrich ((St Louis, MO, 
USA). Glibenclamide was sourced from Healthy 
Life Pharma Private Limited, India whereas, ELISA 
Kit for Glycated Hemoglobin A1c (HbA1c), USA, 
Ultra-Sensitive Rat Insulin ELISA Kit, 2nd Gen and 



Robert Ikechukwu Uroko 

24  Majalah Obat Tradisional, 31(1), 2026 

Rat C-Peptide ELISA Kit, were obtained from 
Crystal Chem, USA.  
 
Methods 
Formulation of ACCBN-extract 

The ACCBN-extract was formulated by 
weighing 150 g each of coarsely ground leaf 
samples of Anthocleista djalonensis, Carica papaya, 
Chromolaena odorata, Ocimum basilicum, Nepeta 
cataria and 150 g of the Anthocleista djalonensis 
stem bark (≈ 900 g) into a clean dry sterile 
container and added 2.5 L of absolute ethanol into 
it. The container containing the extract and solvent 
were agitated intermittently for 3 days 
(approximately 72 hours) and before it was 
filtered and concentrated with a rotary evaporator. 
The extract obtained was weighed and the weight 
used for the calculation of the percentage yield.  

 
Experimental design 

Eighteen male Wistar albino mice were 
utilized for the acute toxicity evaluation of ACCBN-
extract whereas the lethal dose LD50 was 
confirmed with three additional Wistar albino rats. 
Thirty-six matured male albino rats with 140 –   
150 g range of body weight were used in the 
evaluation of the antidiabetic properties of ACCBN-
extract and were randomly selected into 6 groups 
comprising 6 rats each. The rats were grouped as 
follows: i. Normal rats administered only 2 mL/kg 
distilled water (Normal control); ii. Alloxan 
induced-diabetic rats untreated (Diabetic rats 
deprived of treatment); iii. Alloxan induced-
diabetic rats administered 5 mg/kg Glibenclamide; 
iv. Alloxan induced-diabetic rats administered    
400 mg/kg ACCBN-extract; v. Alloxan induced-
diabetic rats administered 800 mg/kg ACCBN-
extract; vi. Normal rats administered only                 
800 mg/kg ACCBN-extract (Extract control). 

The Glibenclamide and ACCBN-extract were 
administered to the respective groups via oral 
route for 28 consecutive days. For the acute 
antihyperglycaemic study of ACCBN-extract, pre-
induction blood glucose level was determined, 
followed with post induction blood glucose after 
confirmation of the diabetic status of rats and 
blood glucose level measured after 2hrs and 4hrs 
of administration of Glibenclamide and ACCBN-
extract to the diabetic rats respectively. After            
28 days of treatment, the rats fasted overnight and 
euthanized with 3% sodium pentobarbital and 
blood samples were withdrawn via cardiac 
puncture.  
 
Induction of diabetes 

The rats (groups 2 – 5) were fasted 
overnight (12h) administered a single dose of      

150 mg/kg Alloxan monohydrate dissolved in 
injection water intraperitoneally within 10 min 
and no access to light after dissolution. The normal 
control and extract control were administered 
2mL/kg of injection water intraperitoneally. The 
rats were given standard rodent feed and free 
access to drinking water for 72 h and after which 
their blood sugar level was assessed with the help 
of a glucometer and rats with blood glucose 200 
mg/dl and above were labelled diabetic rats. 
 
Determination of lethal dose of ACCBN-extract 

The lethal dose of ACCBN-extract was 
evaluated according to the method of Lorke (1983) 
 
Determination diabetic markers 

Serum glucose was determined according to 
the method of Trinder (1969). The serum insulin 
and c-peptide concentrations were quantified 
using Ultra-Sensitive Rat Insulin ELISA Kit, 2nd 
Gen and Rat C-Peptide ELISA Kit as described by 
Herbert et al. (1965) and outlined in their 
respective kits. 
 
Statistical analysis 

The data were analysed statistically a one-
way analysis of variance (ANOVA) and the means 
compared using with a Duncan multiple range 
comparison test with the aid of a statistical package 
called Statistical Products and Service Solutions 
(SPSS) version 22 with a statistical significance 
attained at 95 % confidence level (P < 0.05). 
 

RESULTS  
Percentage yield of ACCBN-extract 

The extraction of 600 g ACCBN with 
absolute ethanol solvent for 72 hours and 
filtration, after the concentration of the filtrate 
produced a percentage yield of 9.23 % 
corresponding to 55.38 g ACCBN-extract. 
 
Acute toxicity effects of ACCBN-extract in rats 

The results of phase I and II of acute toxicity 
effects of ACCBN-extract indicated that the extract 
caused no adverse effects including roughness of 
hair, writhing reflexes, depression, agitation and 
even death when 5000 mg/kg ACCBN-extract was 
administered to the rats (Table I).  
 
Anti-hyperglycaemic effects of ACCBN-extract 
on alloxan-induced diabetic rats 

There was a remarkably elevated pre-
induction blood glucose concentration in the 
diabetic rats administered 5 mg/kg Glibenclamide 
in comparison with the diabetic rats deprived of 
treatment, and diabetic rats treated with 400        
and 800 mg/kg ACCBN-extract, respectively.         
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The pre-induction blood glucose concentration       
in the diabetic rats administered 5 mg/kg 
Glibenclamide was substantially increased 
compared to the normal rats administered 800 
mg/kg Glibenclamide only (Table II).   

The data in Table II showed remarkable 
increase in the post-induction blood glucose 
concentrations in the diabetic rats deprived of 
treatment, diabetic rats administered 5 mg/kg 
Glibenclamide, and diabetic rats administered 400 
and 800 mg/kg ACCBN-extract relative to the 
normal control and rats administered 800 mg/kg 
ACCBN-extract only, respectively. The post-
induction blood glucose concentrations in the 
diabetic rats given 400 and 800 mg/kg ACCBN-
extract, respectively decreased remarkably in 
relation to the diabetic rats deprived of treatment 
and diabetic rats given 5 mg/kg Glibenclamide. 

The blood glucose concentrations in the 
diabetic rats deprived of treatment, diabetic rats 
given 5 mg/kg Glibenclamide, and diabetic rats 
given 400 and 800 mg/kg ACCBN-extract 2 hours 
post-alloxan induction increased remarkably 
relative to the normal control and rats given 800 
mg/kg ACCBN-extract only, respectively (Table II). 
Conversely, the blood glucose levels in the diabetic 
rats given 5 mg/kg Glibenclamide, and diabetic rats 
administered 400 and 800 mg/kg ACCBN-extract, 
respectively showed notable decrease in 
comparison to the diabetic rats given 5 mg/kg 
Glibenclamide. Also, the diabetic rats given 800 
mg/kg ACCBN-extract showed a slight decrease in 
the blood glucose in comparison to the diabetic 
rats administered 400 mg/kg ACCBN-extract. 

The blood glucose levels 4 hours post 
alloxan-induction displayed a remarkable increase 
in the diabetic rats deprived of treatment, diabetic 
rats administered 5 mg/kg Glibenclamide, and 
diabetic rats administered 400 and 800 mg/kg 
ACCBN-extract respectively in comparison to the 
normal control and rats administered only 800 
mg/kg ACCBN-extract (Table II). The blood glucose 
concentration in the diabetic rats give 
Glibenclamide increased remarkably relative to 

the diabetic rats given 400 and 800 mg/kg ACCBN-
extract respectively. 

Data in Table II displayed a marked elevated 
percentage fall in the blood glucose levels in the 
diabetic rats that received 5 mg/kg Glibenclamide, 
400 and 800 mg/kg ACCBN-extract, respectively in 
relation to the normal control and diabetic rats 
deprived of treatment. However, the diabetic rats 
deprived of treatment displayed no remarkable 
decline in the percentage reduction in the blood 
glucose concentration compared to the diabetic 
rats deprived of treatment. Besides, the rats 
administered 800 mg/kg ACCBN-extract only 
exhibited remarkably increased blood glucose 
concentration in relation to the normal control. 
The percentage fall in the blood glucose 
concentration decreased substantially in the 
diabetic rats administered 400 mg/kg ACCBN-
extract in comparison to the diabetic rats given 800 
mg/kg ACCBN-extract. 

 
Sub-acute hypoglycaemic of ACCBN-extract on 
diabetic rats 

The sub-acute results of anti-
hyperglycaemic effects of ACCBN-extract in       
Table III showed a substantial rise in the final 
blood glucose concentrations in the diabetic rats 
deprived of treatment, and diabetic rats that 
received 5 mg/kg Glibenclamide, 400 and 800 
mg/kg ACCBN-extract, respectively in relation to 
the normal control and rats administered 800 
mg/kg ACCBN-extract only.  Conversely, the final 
blood glucose concentration in the diabetic rats 
that received 5 mg/kg Glibenclamide, 400 and 800 
mg/kg ACCBN-extract, respectively decreased 
remarkably in relation to the diabetic rats deprived 
of treatment. Final blood glucose concentration in 
the diabetic rats administered 800 mg/kg ACCBN-
extract declined slightly in relation to the diabetic 
rats given 400 mg/kg ACCBN-extract. 

The fall in blood glucose concentrations 
were remarkably higher in the diabetic rats 
deprived of treatment, diabetic rats that received 5 
mg/kg Glibenclamide, 400 and 800 mg/kg ACCBN- 

Table I. Phase I and II results of acute toxicity study of ACCBN-extract 
 

Group Dose (mg/kg) No. of death 
Phase I   
   1 10 0/3 
   2 100 0/3 
   3 1000 0/3 
Phase II   
   1 1600 0/3 
   2 2900 0/3 
   3 5000 0/3 

 

LD50 > 5000 mg/kg 
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extract respectively compared to the normal 
control and rats administered only 800 mg/kg 
ACCBN-extract (Table III). Similarly, the blood 
glucose concentrations in the diabetic rats treated 
with 5 mg/kg Glibenclamide, 400 and 800 mg/kg 
ACCBN-extract decreased significantly (P < 0.05) in 
relation to the diabetic rats deprived of treatment. 
The diabetic rats given 400 and 800 mg/kg ACCBN-
extract respectively displayed a remarkable 
decline in the blood glucose concentrations 
relative to the diabetic rats that administered             
5 mg/kg Glibenclamide. 

The percentage fall in blood glucose in the 
diabetic rats administered 5 mg/kg Glibenclamide,  
400 and 800 mg/kg ACCBN-extract, respectively 
increased significantly (P < 0.05) relative to the 
normal control, diabetic rats deprived of treatment 
and rats administered only 800 mg/kg ACCBN-
extract, respectively (Table III). The percentage fall 

in blood glucose levels in the diabetic rats 
administered 400 and 800 mg/kg ACCBN-extract 
respectively decreased significantly (P < 0.05) 
relative to the diabetic rats given 5 mg/kg 
Glibenclamide. In like manner, the diabetic rats 
given 400 mg/kg ACCBN-extract exhibited 
significantly lower percentage fall in blood glucose 
level compared to the diabetic rats that received 
800 mg/kg ACCBN-extract. 
 
Effects of ACCBN-extract on the glycated 
haemoglobin concentrations in diabetic rats 

The glycated haemoglobin concentration in 
Figure 1 indicated a remarkable elevation in the 
diabetic rats deprived of treatment, and diabetic 
rats which received 5 mg/kg Glibenclamide, 400, 
and 800 mg/kg ACCBN-extract respectively in 
relation to the normal control and normal rats      
that received only 800 mg/kg ACCBN-extract. 

Table II. Acute hypoglycaemic effect of ACCBN-extract on alloxan-induced diabetic rats 
 

Treatment groups 

Pre-
induction 

blood sugar 
(mg/dl) 

Post-
induction 

blood sugar 
(m/dl) 

Blood sugar 
(m/dl) after 

2hrs of 
induction 

Blood sugar 
(m/dl) after 

4hrs of 
induction 

% Fall in 
Blood sugar 

Normal control 80.00±3.61a,b 83.67±1.53a 80.00±2.65a 76.00±2.65a 9.18±1.90a,b 
Diabetic control  78.33±0.58a 541.33±6.66d 536.00±7.21d 522.67±6.81d 3.45±0.64a 
Diabetes + 5 mg/kg 
Glibenclamide 

84.33±4.62b 540.16±8.04d 497.67±7.63c 392.00±4.36c 27.58±7.09d 

Diabetes + 400 mg/kg 
ACCBN-extract 

78.00±1.00a 413.00±6.56b 366.00±5.29b 324.33±7.37b 21.47±0.86c 

Diabetes + 800 mg/kg 
ACCBN-extract 

78.00±1.00a 446.00±3.61c 353.00±12.53b 298.33±1.53b 33.11±0.61d 

800 mg/kg ACCBN-
extract only 

78.67±3.51a 79.00±3.00a 75.67±2.52a 67.67±2.08a 14.28±3.581b 

 

Results are displayed as mean ± standard deviation (n = 6); and values with unlike letter superscripts are substantially different 
from paired means across the row 

 

Table III. Sub-acute hypoglycaemic effect of ACCBN-extract on alloxan-induced diabetic rats 
 

Treatment groups 

Pre-
induction 

blood sugar 
(mg/dl) 

Post-
induction 

blood sugar 
(mg/dl) 

Final blood 
glucose level 

(mg/dl) 

Fall in blood 
glucose 
(mg/dl) 

% Fall in 
blood 

glucose 

Normal control 80.00±3.61a,b 83.67±1.53a 77.00±1.00a 6.67±0.58a 7.96±0.56a 
Diabetic control 78.33±0.58a 541.33±6.66d 503.67±13.65d 37.67±17.62b 6.94±3.18a 
Diabetes + 5 mg /kg 
Glibenclamide 

84.33±4.62b 540.33±8.04d 230.67±12.66c 310.67±6.66e 57.41±1.02d 

Diabetes + 400 mg/kg 
ACCBN-extract 

78.00±1.00a 413.00±6.56b 215.33±3.51b 197.67±8.74c 47.85±1.44b 

Diabetes + 800 mg/kg 
ACCBN-extract 

78.00±1.00a 446.00±3.61c 205.67±3.06b 240.33±5.86d 53.88±0.94c 

800 mg/kg ACCBN-
extract only 

78.67±3.51a 79.00±3.00a 74.00±2.00a 5.00±1.00a 6.30±1.02a 

 

Results are displayed as mean ± standard deviation (n = 6); and values with unlike letter superscripts are substantially different 
from paired means across the row. 
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Contrarily, a remarkable reduction in the 
concentration of glycated was observed in the 
diabetic rats that received 5 mg/kg Glibenclamide, 
400, and 800 mg/kg ACCBN-extract respectively, 
relative to the diabetic rats deprived of treatment. 
Similarly, glycated haemoglobin concentration in 
the diabetic rats administered 400, and 800 mg/kg 
ACCBN-extract displayed a substantial decline in 
relation to the diabetic rats deprived of treatment. 
However, the diabetic rats given 800 mg/kg 
ACCBN-extract had a remarkably reduced glycated 
haemoglobin concentration in relation to the 
diabetic rats administered 5 mg/kg Glibenclamide. 
 

Effects of ACCBN-extract on the insulin 
concentrations in diabetic rats 

The diabetic rats deprived of treatment, and 
diabetic rats that received 5 mg/kg Glibenclamide 
and 400 mg/kg ACCBN-extract respectively 
displayed a marked reduction in the insulin 
concentration compared with the normal control 
(Figure 2). The diabetic rats given 800 mg/kg 
ACCBN-extract exhibited no remarkable reduction 
in the insulin concentration compared to the 
normal control. Besides, the diabetic rats given 5 
mg/kg Glibenclamide, 400 and 800 mg/kg ACCBN-
extract   including   the   normal   rats administered    

 
Bars are displayed as mean ± standard deviation (n = 6); and bars with unlike letter superscript are remarkably different from 
paired bars. 

 
Figure 1. Glycated haemoglobin concentration in alloxan induced rats treated with ACCBN-extract 

 

 
Bars are displayed as mean ± standard deviation (n = 6); and bars with unlike letter superscript are remarkably different from 
paired bars. 
 

Figure 2. Insulin concentration in alloxan induced rats treated with ACCBN-extract 
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800 mg/kg ACCBN-extract only displayed a 
significant increase in insulin concentration 
relative to the diabetic rats deprived of treatment. 
Also, the normal rats given 800 mg/kg ACCBN-
extract only indicated a remarkably increased 
insulin concentration in comparison to the normal 
control. 
 
Effects of ACCBN-extract on the C-peptide 
concentrations in diabetic rats 

The data in Figure 3 displayed a remarkable 
decrease in the C-peptide concentration in diabetic  
rats deprived of treatment, and diabetic rats given 
5 mg/kg Glibenclamide and 400 mg/kg ACCBN-
extract respectively in relation to the normal 
control. Conversely, significant (P > 0.05) 
variations were observed in the C-peptide 
concentrations in the diabetic rats compared to the 
normal control. Furthermore, the diabetic rats that 
received 5 mg/kg Glibenclamide, 400, and 800 
mg/kg ACCBN-extract respectively together with 
the normal rats given 800 mg/kg ACCBN-extract 
only, displayed a significantly (P < 0.05) elevated C-
peptide concentrations relative to the diabetic rats 
deprived of treatment. 
 

DISCUSSION 
Diabetes mellitus is a serious metabolic 

abnormality globally without a cure but has few 
treatment options with most patients dying from 
the health complications associated with its 
terminal stage. Individuals with family history of 
diabetes are much prone to developing diabetes 
mellitus, however, dietary choice, environmental 
factors and lifestyle are other key factors 
implicated in the pathogenesis of diabetes. Aside, 
Western medicines such as Metformin, 
Glibenclamide, and Glucophage employed in the 
treatment of diabetes, some medicinal plant 
extracts possess antidiabetic properties and 
antioxidative stress link to the most complications 
reported in poorly managed diabetic conditions 
(Cui et al., 2023). 

The no adverse effects and zero death rate 
in the rats used for phase I and II of the acute 
toxicity evaluation of ACCBN-extract showed the 
high safety margin of the extract. It indicated that 
ACCBN-extract does not contain sufficient amounts 
of toxic phytoconstituents that could be acutely 
toxic to animals from low to the highest amount of 
ACCBN-extract tested. The inability of ACCBN-
extract to cause adverse effects and even death in 
the animals administered various doses of it 
suggest it has safety margin for consumption and 
that it could be safe for the administration to 
animals for therapeutic purposes in accordance 
with Kaliaperumal et al. (2024). The inability of 

ACCBN-extract to cause acute observable adverse 
reactions in the rats does not rule out its potential 
of being chronically toxic and as such there should 
be precautionary measures to ensure the safety of 
animals when there is prolonged usage. 

The significantly elevated post-induction 
blood glucose in the diabetic rats deprived of 
treatment, diabetic rats treated 5 mg/kg 
Glibenclamide, 400, and 800 mg/kg ACCBN-extract 
relative to the normal control and rats 
administered only 800 mg/kg ACCBN-extract, 
respectively indicated that the alloxan induction 
caused diabetes in the rats which aligns with 
finding of Kaliaperumal et al. (2024). However, the 
remarkable reduction in the blood glucose 
concentrations in the diabetic-induced rats 
administered 5 mg/kg Glibenclamide, 400, and    
800 mg/kg ACCBN-extract 2 hrs. Post-diabetes 
induction, respectively relative to the diabetic rats 
deprived of treatment, indicated an independent 
acute hypoglycaemic effects of Glibenclamide and 
ACCBN-extract which is similar to the finding of 
Kaliaperumal et al., (2024). The minimal decline in 
the blood glucose concentration in the diabetic rats 
given Glibenclamide and varied doses of ACCBN-
extract showed that the acute hypoglycaemic 
effects were not sufficient to restore their blood 
glucose to normalcy as they were still diabetic. 
Similarly, the increased decline in the blood 
glucose levels in the diabetic rats administered 5 
mg/kg Glibenclamide, 400 and 800 mg/kg ACCBN-
extract after 4hrs post-alloxan induction further 
showed the acute hypoglycaemic effects of 
Glibenclamide and ACCBN-extract respectively. In 
addition, the substantial rise in the percentage fall 
in the blood glucose after 4hrs of the post-alloxan 
induction in the rats given 5 mg/kg Glbenclamide, 
400, and 800 mg/kg ACCBN-extract and rats 
administered only 800 mg/kg ACCBN-extract 
respectively in comparison to the diabetic rats 
deprived of treatment showed that ACCBN-extract 
possesses a significant antidiabetic property 
comparable to Glibenclamide especially at 
increased doses (Kaliaperumal et al., 2024).  

The significantly elevated final sub-acute 
blood glucose levels in the diabetic rats deprived of 
treatment, and diabetic rats administered 5 mg/kg 
Glibenclamide, 400 and 800 mg/kg ACCBN-extract 
respectively in relation to the normal control 
showed that rats were still diabetic. In contrast, the 
marked decline in the final sub-acute blood glucose 
concentrations in the diabetic rats given 5 mg/kg 
Glibenclamide, 400 and 800 mg/kg ACCBN-extract 
respectively in relation to the diabetic rats 
deprived of treatment showed antihyperglycaemic 
effects of Glibenclamide and ACCBN-extract 
accordingly which suggested the recovery of the 
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rats from diabetes (Kaliaperumal et al., 2024).     
The final sub-acute blood glucose concentrations 
in the Glibenclamide and ACCBN-extract treated 
diabetic rats indicated that each of the treatments 
was able to maintain the blood glucose 
concentrations to near normal compared to the 
post-diabetes induction blood glucose levels in the 
rats in accordance with Cui et al. (2023). The very 
reduced fall in the blood glucose concentrations 
coupled with the reduced percentage fall in the 
blood glucose in the diabetic rats deprived of 
treatment could be attributed to the normal 
physiological alterations in the blood glucose and 
suggested persistent hyperglycaemia in untreated 
diabetes that could be responsible for 
complications common in worsening diabetic 
conditions (Cui et al., 2023). Conversely, the 
considerably remarkable fall in the sub-acute 
blood glucose together with the percent 
percentage fall in the sub-acute blood glucose in 
the diabetic rats administered 400 and 800 mg/kg 
ACCBN-extract respectively similar to the diabetic 
rats given 5 mg/kg Glibenclamide demonstrated 
the high antihyperglycaemic properties of ACCBN-
extract comparable to Glibenclamide and serves as 
a potent alternative antihyperglycaemic agent to 
Glibenclamide. In this manner, diabetic rats 
administered therapeutic doses of ACCBN-extract 
are likely to survive diabetes and reduce its 
associated adverse health effects or complications.  

Glycated haemoglobin (HbA1c) is metabolic 
terminology used to refer to haemoglobin bonded 
to sugar, especially glucose molecules and is used 
as a biochemical indicator of the available 
circulating plasma glucose level (Karimabad et al., 

2020). The glycated haemoglobin gives the amount 
of available glucose in the bloodstream and could 
be used to assess diabetic status, glycaemic 
regulation, and indicates the possible risks of 
diabetic complications including cardiac disorders, 
renal malfunctions, retinopathy, and neuropathy 
among others (Karimabad et al., 2020). The 
increased generation of free radicals by the 
elevated glycated haemoglobin is the major 
mechanism of increased risk of complications in 
poorly managed diabetic conditions (Saleh, 2015). 
The significantly elevated glycated haemoglobin 
level in the diabetic rats deprived of treatment in 
relation to the normal control showed that the 
diabetic rats had increased plasma glucose level 
which crosslinked with haemoglobin given rise to 
abnormally increased glycated haemoglobin 
concentration that could elicit production of excess 
reactive free radicals that could trigger oxidative 
stress leading to increased risks of diabetic 
complications. Secondly, the significant reduced 
glycated haemoglobin concentration of the 
diabetic rats administered Glibenclamide and 
ACCBN-extract respectively compared to the 
diabetic rats deprived of treatment could 
attributed to the antihyperglycaemic properties of 
the corresponding antidiabetic agents that caused 
significant decline in the plasma glucose 
concentration. The reduction in the glycated 
haemoglobin in the ACCBN-extract treated diabetic 
rats showed the antidiabetic property of ACCBN-
extract which align with the findings of Cui et al. 
(2023). The decreased plasma glucose 
concentration in the ACCBN-extract treated 
diabetic rats showed that low amount glucose was 

 
Bars are displayed as mean ± standard deviation (n = 6); and bars with unlike letter superscript are remarkably different from 
paired bars. 

 

Figure 3. C. peptide concentration alloxan induced rats treated with ACCBN-extract 
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available to cross link with haemoglobin and led to 
decreased amount of glycated haemoglobin in the 
ACCBN-extract treated rats. Thus, the ACCBN-
extract treated diabetic had reduced risk of 
oxidative stress and diabetic complications such as 
cardiovascular disorder, renal failure and 
neuropathy. Similarly, the significant decline in the 
glycated haemoglobin in the diabetic rats given 
800 mg/kg ACCBN-extract compared to the 
diabetic rats administered 400 mg/kg ACCBN-
extract suggest that higher dose of ACCBN-extract 
possesses improved antihyperglycaemic effects 
than its low dose aligns with the findings of Cui et 
al. (2023).   

Insulin is a peptide hormone which 
modulates blood glucose level and utilization by 
muscle cells, liver cells and other cells in the body 
thereby maintaining blood glucose homeostasis. 
There is lack of insulin production in type 1 
diabetes which could be managed via 
administration of insulin injection whereas type II 
diabetes is attributed to the insufficient insulin 
release or insensitivity to insulin action but 
administration of medication, herbs and lifestyle 
modification could improve insulin action and 
blood glucose balance in type II diabetes (Goli et al., 
2023). In this study, the significantly decreased 
insulin concentration in the diabetic rats deprived 
of treatment showed that the rats were unable to 
metabolize glucose efficiently due to the adverse 
effect of alloxan on the pancreas which impaired 
pancreatic functions according to the findings of 
Goli et al. (2023). The hyperglycaemia caused by 
the alloxan induction in the diabetic rats deprived 
of treatment might worsen because of inadequate 
insulin secretion to maintain proper blood glucose 
level. Conversely, the elevated insulin 
concentrations in the diabetic rats administered 
Glibenclamide, and ACCBN-extract respectively 
indicated improved pancreatic function. In the case 
of insufficient insulin secretion in type II diabetes 
as seen in alloxan induced diabetes, improved 
insulin secretion would improve glucose 
absorption and utilization in the cells. The 
increased insulin secretion in the ACCBN-extract 
administered diabetic rats is an indication that 
ACCBN-extract mediates antidiabetic activity via 
induction of increased insulin synthesis and 
secretion by the pancreatic beta cells to ameliorate 
abnormally elevated blood glucose level which is in 
accordance with the findings of Tekou et al. (2023) 
The ability of 800 mg/kg ACCBN-extract to restore 
the insulin level to normal range comparable to the 
normal control showed that high dose of the 
extract could effectively manage blood glucose 
changes in diabetes. Similarly, the significantly 
elevated insulin level in the normal rats 

administered only 800 mg/kg ACCBN-extract in 
relation to the normal control indicates that 
ACCBN-extract has a positive effect on insulin 
secretion.  

C-peptide commonly referred to as a 
connecting peptide that links the alpha and beta 
chains of proinsulin together is a byproduct 
released in the pancreas from the cleavage of 
inactive insulin (proinsulin) into active insulin and 
C-peptide in an equimolar concentration is mainly 
involved in the maintenance of insulin 
conformation. It provides information about the 
circulating amount of insulin in blood and helps in 
the determination of the diabetic condition and 
potency of an antidiabetic agent. The significantly 
reduced level of C-peptide in the diabetic rats 
deprived of treatment relative to the normal 
control might be as a result of reduced pancreatic 
function and decline in the amount of insulin 
production. The decline in the c-peptide level in the 
diabetic rats deprived of treatment suggest that the 
alloxan induction caused type II diabetes in the rats 
thereby reducing the ability of the rats to produce 
sufficient insulin level needed to metabolize the 
increased blood glucose level in the blood align 
with the findings of Lachin et al. (2014) and 
Kuhtreiber et al. (2015). The significantly elevated 
C-peptide in the diabetic rats given Glibenclamide 
and ACCBN-extract respectively compared to the 
diabetic rats showed that each of the treatments 
was effective in reversing adverse effects of alloxan 
induction on the pancreatic cells which impaired 
the ability to produce sufficient insulin in the 
diabetic rats deprived of treatment. The diabetic 
rats treated with Glibenclamide and ACCBN-
extract respectively exhibited improved capacity  
to produce sufficient insulin concentration that 
could aid effective utilization of glucose especially 
when the high dose of ACCBN-extract was 
administered. However, improved sensitivity           
of glucose transporters to the increased             
insulin secretion in the diabetic rats treated         
with ACCBN-extract is also important in 
controlling hyperglycaemia and prevention of 
complications. 

 

CONCLUSION 
The findings of this study demonstrated that 

the ACCBN-extract possesses substantial 
antidiabetic properties with its sub-acute 
hypoglycaemic effects being more pronounced 
than its acute hypoglycaemic effect. The findings 
suggest that ACCBN-extract could have mediated 
its antidiabetic effects through the induction of 
insulin synthesis thereby increasing the circulating 
concentration of insulin and thus, reduction of 
hyperglycaemia. 
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