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ABSTRACT 
 

This study investigated the inhibitory effect of alpha-amylase, LD50 and antidiabetic properties of the 
methanolic seed extract of Hunteria umbellata and its effect on biochemical parameters in 
streptozotocin-induced diabetic rats. Twelve albino rats were used for the acute toxicity test, while 
thirty-five were divided randomly into seven groups of five in each group. Group 1 served as the 
normal control, Group 2 served as the diabetic control, Group 3 was treated with glycinorm at 50 
mg/kg body weight, Group 4 was treated with extract at 200 mg/kg body weight, Group 5 was 
treated with 400 mg/kg body weight, Group 6 was treated with 600 mg/kg body weight and Group 7 
was treated with 800 mg/kg body weight by oral administration. Diabetes was induced in albino rats 
by intraperitoneal injection of streptozotocin at a single dose of 120 mg/kg body weight into groups 
3 to 7 and was fed with methanolic seed extract of Hunteria umbellata for a period of 28 days.  The 
oral acute (LD50) toxicity study showed that extract did not cause mortality in any experimental 
animals even at the highest dose of 5000 mg/kg. Body weight and glucose levels were measured 
on days  0, 7, 14,21 and 28. The animal were sacrificed on day 28. Serum biochemical parameters 
were analysed. Additionally, renal function tests, including potassium, sodium, and chloride levels 
and protein and albumin levels, were performed. The study also evaluated hematological 
parameters in the animals that were fed the methanolic seed extract of  Hunteria  umbellata. The 
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animals that received different methanolic seed extracts of Hunteria umbellata showed significant 
(p<0.05) reductions in blood glucose, inhibitory effect of alpha-amylase, serum liver enzymes, renal 
function biomarkers, packed cell volume and platelet counts and improved body weight. 
Conclusively, from this study, it has been demonstrated that the methanolic seed extract of Hunteria 
umbellata may possess weight enhancing, inhibitory effect of alpha-amylase, antihyperglycemic, 
hepatoprotective, improved hematological values, and cell and organ protective activities. 
Therefore, it can be concluded that H. umbellata protects against streptozotocin-induced diabetes 
via regulation of blood glucose, inhibition of alpha amylase and reverse some biochemical 
parameters.  
 

 
Keywords: Antihyperglycemic; diabetes; Glycated hemoglobin; Hunteria umbellate. 

 

1. INTRODUCTION 
 
Diabetes is a disease associated with glucose 
metabolism resulting from defects in insulin 
secretion and action [1]. Such a deficiency 
results in increased concentrations of glucose in 
the blood, which in turn damage many of the 
body's systems, in particular the blood vessels 
and nerves. It is characterized by hyperglycemia, 
glucosuria and several microvascular and 
macrovascular complications [2,3]. 
 
The quest for a scientific understanding of the 
etiopathogenesis of diabetes mellitus (DM) and 
the ultimate development of definitive curative 
and/or prophylactic options in its management 
have stimulated great scientific research interest 
in recent years [4]. Drug management of DM 
without associated untoward effects has also 
remained a challenge for orthodox medical 
practice. This has necessitated the exploration 
and screening of medicinal plants with acclaimed 
therapeutic efficacies in DM management                     
as recommended by the World Health 
Organization (WHO) WHO Expert Committee on 
DM [5,6]. 
 
Hunteria umbellata grows as either a shrub or 
small tree up to 22m (22 m (72 ft) tall, with a 
trunk diameter of up to 40 cm (16 inches). Its 
flowers feature a white, creamy or pale yellow 
corolla. The fruit is yellow and smooth. Its habitat 
is forests from sea level to 600 m (2000 ft) 
altitude [7]. Hunteria is a genus of plants in the 
family Apocynaceae first described as a genus in 
1824. It is native to Africa and to South and 
Southeast Asia [8]. 
 
Hunteria umbellata is used for the treatment of 
different varieties of diseases. Its numerous 
medicinal uses include fever, leprosy sores, 
stomach and liver problems, and as an 
anthelmintic, especially against internal worms 
[9]. Many alkaloids have been isolated from 

Hunteria umbellata, but little is known about          
the pharmacological activities showing 
cerebrovascular and cardiovascular activities, 
which merits further research [10]. 
 
The study was therefore designed to determine 
the effect of Hunteria umbellata seeds on certain 
parameters in streptozotocin-induced albino rats. 
 

2. MATERIALS AND METHODS 
 

2.1 Plant Materials 
 
Hunteria umbellata seeds were obtained from 
Ihie in Isiala Ngwa North L.G. A, Abia State. The 
plant was identified and authenticated at the 
Department of Plant Sciences and 
Biotechnology, Abia State University, Uturu, 
Nigeria, by Prof. I. C Ogbonna. Voucher 
specimens were number ABSU/PSB/68 and 
were deposited at the Departmental Herbarium. 
 

2.2 Sample Preparation 
 

Hunteria umbellata seeds were washed                  
with distilled water to remove dirt and 
contaminants. The seeds of the plants were dried 
in a shade oven and milled using an electric 
blender. 
 

2.3 Preparation of Plant Extract 
 

The extracts were prepared using the method 
described by Jones and Kinghorn [11] with slight 
modifications. Hunteria umbellata seeds (1000 g) 
were soaked in 300 ml of methanol for 24 hours, 
strained with muslin cloth, and then filtered using 
Whatman no. 1 filter paper. The filtrate was 
allowed to dry in the open air, and a dark 
greenish residue was left, which was the extract 
that gave a yield of 53.10 g after extraction. 
Twenty grams (20 g) of the sample was 
dissolved in 10 ml of 3% Tween 80 and brought 
up to 100 ml with distilled water. 

https://scialert.net/fulltextmobile/?doi=jpt.2011.101.112#57330_b
https://scialert.net/fulltextmobile/?doi=jpt.2011.101.112#101126_ja
https://scialert.net/fulltextmobile/?doi=jpt.2011.101.112#150719_ja
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2.4 Chemicals and Reagent 
 
Alpha-amylase from Aspergillus oryzae was a 
product of Sigma-Adrich Co., St Louis, USA, 
while methanol was a product of Merck, 
Germany. Other chemicals and reagents were of 
analytical. 
 

2.5 Experimental Animals 
 
Thirty (35) male albino rats of the same stock 
assumed healthy were obtained from the animal 
house of Abia State University, Uturu. The 
animals were taken to the laboratory, where they 
were housed in plastic cages and placed on 
commercial feed bought from the local market 
produced by Nigeria Flour Mills and were allowed 
food and water ad libitum.  
 

2.6 Induction of Diabetes 
 
The rats were fasted for 18 h, and diabetes was 
induced by a single intravenous injection of 
freshly prepared solution of streptozotocin 
(55 mg/kg of body weight) in 0.1 M citrate buffer 
(pH 4.5) [12]. The animals were allowed water 
(5% glucose solution) to protect them against the 
diabetogenic action of streptozotocin and 
subsequently fasted to avoid excessive 
accumulation of feeding glucose, which may 
antagonize the streptozotocin effect. Control rats 
were injected with citrate buffer alone. After 24 h 
of injection, fasting blood glucose levels were 
checked, and animals with levels above 13.9 d/L 
were considered diabetic [12]. 
 

2.7 Determination of Blood Glucose 
 

Blood glucose was determined by pricking the 
tail of the rats with a needle after massaging. The 
glucose concentration was determined using an 
On-Call Plus glucometer on a weekly basis for 
four weeks. The weight of the rats was also 
noted. 
 

2.8 Measurement of Body Weight 
 

Bodyweight was measured on days 0, 7, 14, 21, 
and 28. Body weight was expressed as the mean 
body weight (g). 
 

2.9 Experimental Design 
 

2.9.1 Animal grouping 
 

The animals were randomly placed into seven 
groups of ten animals each. Group 1: Served as 

normal control and were fed with rat feed and 
water ad libitum. No diabetes was induced. 
Group 2: The diabetic control groups were fed 
rat feed and water ad libitum after inducing 
diabetes. Group 3: The diabetic group was fed 
rat feed and was given oral glycinorm at 80 
mg/kg body weight and allowed water and feed 
ad libitum after the induction of diabetes.            
Group 4: The diabetic group was fed rat feed 
and aqueous extracts of Hunteria umbellata 
methanolic seed extract at 200 mg/kg body 
weight by oral administration and allowed feed 
and water ad libitum. Group 5: The diabetic 
group was fed rat feed and aqueous extracts of 
Hunteria umbellata methanolic extract at 400 
mg/kg body weight by oral administration and 
allowed feed and water ad libitum. Group 6: The 
diabetic group was fed rat feed and aqueous 
extracts of Hunteria umbellata methanolic seed 
extract at 600 mg/kg body weight by oral 
administration and allowed feed and water ad 
libitum. Group 7: The diabetic group was fed rat 
feed and aqueous extracts of Hunteria umbellata 
methanolic seed extract at 800 mg/kg body 
weight by oral administration and allowed feed 
and water ad libitum. 
 

2.9.2 Blood collection 
 

After 28 days of treatment with the extract, the 
animals were fasted overnight, anesthetized with 
chloroform and sacrificed. Blood from each 
animal was collected by cardiac puncture, and 
blood samples from each animal were collected 
into dry test tubes. The blood sample was 
divided into two groups. The first was dispensed 
into heparinized tube (EDTA) bottles for 
hematological analysis. The second was allowed 
to stand for approximately 15 minutes to clot and 
was further spun in a centrifuge. Serum was 
separated from the clot with a Pasteur pipette 
into sterile sample test tubes for the 
measurement and evaluation of liver enzymes, 
antioxidant activities, and serum electrolytes. 
 

2.9.3 Estimation of other biochemical 
parameters 

 

On the 28
th
 day, animals were sacrificed 

following ether anesthesia, and blood was 
collected via cardiac puncture. Blood samples 
collected were used to estimate the following: 
 

2.9.4 Glycated haemoglobin (HBA1c) 
 

Glycated hemoglobin (HBA1c) was estimated 
using the appropriate commercial kits (Randox 
Laboratory UK) [13]. 
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2.10 Liver Enzymes 
 
2.10.1 Determination of aspartate 

aminotransferase (AST) and alanine 
aminotransferase (ALT) 

 
The colorimetric method described by Reitman 

and Frankel [14] was employed. 

 
2.10.2 Estimation of alkaline phosphatase 

(ALP) activity 

 
Alkaline phosphatase (ALP) activity was 
estimated by using an ALP test kit (Randox 
Diagnostics Ltd.) [15] 

 
2.10.3 Determination of bilirubin 

 
The colorimetric method described by Jendrassik 
and Grof [16] was employed. 

 
2.10.4 Determination of serum potassium 

 
The method employed was a modification of the 
colorimetric method described by Terri and Sesin 
[17]. 

 
2.10.5 Determination of serum sodium 

 
The method employed was a modification of the 
colorimetric method described by Maruna [18] 
and Trinder [19]. 

 
2.10.6 Determination of serum chloride 

 
A modification of the colorimetric method 
described by Skeegs and Hochestrassser [20] 
was used. 

 
2.10.7 Determination of serum bicarbonate 

 
The method employed was a modification of the 
enzymatic procedure described by Forrester et 
al. [21]. 

 
2.11 Haematological Analysis 
 
A portion of the blood samples collected from the 
rats was dispensed into an ethylene diamine-
tetra-acetic acid (EDTA) anticoagulant bottle 
fromwhich the red blood cell (erythrocyte) count, 
white blood cell (leukocyte) count, differential 
leucocyte count, relative volume of corpuscles to 
plasma (packed cell volume or haematocrit) and 
haemoglobin count were determined. 

2.12 Alpha Amylase Inhibition Assay 
 
Alpha-amylase inhibitory activities of the extract 
was determined at varying concentrations of the 
extract (62.5-500 μg/mL) using potato starch 
solution substrate as described by Nickavar and 
Yousefian [22]. The α-amylase inhibitory activity 
of the extract was calculated using the formula 
below. 
 

The α − amylase inhibitory activity =    
 

 [(   +) − (   −)] − [   −   )] × 100  

       [(   +) − (   −)] 
 

Where, Ac + = Absorbance of 100 % enzyme 
activity (only solvent with enzyme). Ac- = 
Absorbance at Zero % (0 %) enzyme activity 
(only solvent without enzyme). As= Absorbance 
of test sample (with enzyme). Ab=Absorbance of 
blank (a test sample without enzyme). 
 

2.13 Statistical Analysis  
 
 Statistical analysis was carried out with the use 
of standard student-t-distribution test: using 
Statistical package for social sciences (SPSS) 
version 21 and group means were compared for 
significance at (p ≤0.05). Data were presented as 
mean ± standard deviation (n=3). 
 

3. RESULTS AND DISCUSSION 
 

The null hypothesis states that alpha amylase 
inhibition above 50 indicates high toxicity and 
hence low inhibitory activity. Hunteria umbellata 
methanolic seed extracts at alpha-amylase 
concentrations of 0.5 mg/ml, 1 mg/ml and 4 
mg/ml have an appreciable inhibitory activity of 
alpha amylase enzyme and less toxic effects.  
 

The extract may contain herbal bioactive 
compounds inhibiting enzyme activity, which is 
obliging in diabetic thereapies. 
 

There was a significant increase (p<0.05) in the 
body weight of animals that were fed with 
different diets (groups 3 to 7). There was a 
significant (p<0.05) reduction in weight in the 
diabetic animals in group two (2) when compared 
to group one (1), which was the normal control 
group. Therefore, from this study, it was 
observed that there was a general improvement 
in body weight between the control diabetic 
group and animals in the other groups fed with 
different doses of the seed extracts. The test 
diabetic group had a significant (p<0.05) 
reduction in weight, probably because of the 
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diabetic condition. The animals from the                 
other groups had a no significant (p>0.05) 
increase in weight, probably because of the 
administration of aqueous extracts of different 
doses of Hunteria umbellata methanolic seed 
extracts [23]. 
 
The results of the effect of Hunteria umbellata 
seed methanolic extracts on the blood glucose 
levels of streptozotocin-induced diabetic rats are 

presented in Fig. 2. The results revealed that 
STZ significantly increased (p<0.05) the blood 
glucose level of the animals when compared to 
the normal control at days 7, 14, 21 and 28. 
Glycinorm (standard drug) and seed extract 
significantly (p<0.05) reduced the glucose levels 
on different days. However, there was a 
significant (p>0.05) difference in the blood 
glucose level of the animals between the normal 
and positive controls. 

 
Table 1. Acute toxicity profile of Hunteria umbellata methanolic seed extracts 

 

Doses (mg/kg bw) Mortality Physical observation 

10 0/3 No sign of toxicity 

100 0/3 No sign of toxicity 

1000 0/3 No sign of toxicity 

1600 0/3 No sign of toxicity 

2900 0/3 weakness 

5000 0/3 Weakness, redness of the eye 

 
Table 2. The inhibitory effect of alpha-amylase at different concentrations 

 

Samples 0.5 mg/ml 1 mg/ml 2 mg/ml 4 mg/ml 

Hunteria umbellata 
methanolic seed extracts 

0.71±0.32
 a
 6.80±1.34

 b
 20.48±1.24

 c
 21.06±0.93

d
 

Values represent the mean SD for N=3. Values in the same row bearing the same letter of the alphabet are not 

significantly different from each other (P<0.05) 
The results above, show a significant difference (p<0.05) at different concentrations of the extract 

 

 
 

Fig. 1. Effects of Hunteria umbellata methanolic seed extracts on mean body weight (g) 
Values are the mean ± SD for  n=3. Values in the same column bearing the same letter of the letters are not 

significantly different (p >0.05) from each other 
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Fig. 2. Effects of Hunteria umbellata methanolic seed extracts on blood glucose levels (mg/dl) 
Values are the mean ± SD, n=3. Values in the same column bearing the same letter of the letters are not 

significantly different (p >0.05) from each other 

 

 
 

Fig. 3. Effects of Hunteria umbellata seed methanolic seed extracts on glycated hemoglobin 
(%)  Day 28 

Values are the mean ± SD for n=3. Values in the same column bearing the same letter of the letters are not 
significantly different (p>0.05) from each other 

 
The glycated hemoglobin results showed 
elevated values in group 2 (diabetic control), 
while the standard drug was able to significantly 
(p<0.05) reduce the glycated hemoglobin below 
those of the normal. The groups treated with 
different extract concentrations had significantly 
reduced glycated hemoglobin levels (p<0.05). 

It is, therefore, possible that the extract of 
Hunteria umbellata seed methanolic extract 
plants may possess active substances                     
that scavenge the free radicals of glucose 
oxidation protein glycation and oxidative 
degeneration or probably upregulate insulin 
secretion. 
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Fig. 4. Effect of Hunteria umbellata methanolic seed extract on haematological indices in 
streptozotocin-induced diabetic rats 

Values are means of triplicate determinations ± standard deviation. Means along the same column with different 
superscripts are significantly different (p<0.05) 

 

 
 

Fig. 5. Effect of Hunteria umbellata methanolic seed extract on renal biomarkers of 
streptozotocin-induced diabetic rats 

Values are means of triplicate determinations ± standard deviation. Means along the same column with different 
superscripts are significantly different (p<0.05) 
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Fig. 6. Effect of Hunteria umbellata seed methanolic extracts on the liver enzyme indices of 
streptozotocin-induced diabetic rats 

Values are means of triplicate determinations ± standard deviation. Means along the same column with different 
superscripts are significantly different (p<0.05) 

 
There was a significant (p<0.05) increase in Hb, 
RBC neutrophil and lymphocyte counts in the 
test animals when compared with untreated 
diabetic animals. 
 
The effect of Hunteria umbellata methanolic seed 
extract on the renal biomarkers of streptozotocin-
induced diabetic rats. The results revealed that 
streptozotocin caused a significant increase 
(p<0.05) in the renal biomarkers of the 
experimental animals when compared to the 
normal control. The administration of Glycinorm 
and Hunteria umbellata methanolic seed extract 
at varying concentrations of the extract 
significantly (p<0.05) reduced serum levels of 
urea and creatinine. However, a nonsignificant 
difference (p>0.05) was observed in the serum 
levels of sodium and bicarbonate following the 
administration of the seed extract and standard 
drug. The results further revealed that there was 
a nonsignificant difference (p>0.05) in the serum 
levels of chloride and potassium ions among the 
experimental groups. 
 
The results of the effect of the aqueous extract of 
Hunteria umbellata seed methanolic extracts on 
the hepatocellular indices of streptozotocin-
induced diabetic rats are presented in Fig. 6. The 
results revealed that the administration of 
streptozotocin resulted in a significant (p<0.05) 

increase in serum total protein, AST, ALT, ALP, 
and bilirubin levels when compared to the 
control. This abnormality in serum hepatocellular 
biomarkers was significantly reduced (p<0.05) 
following the administration of glycinorm and 
Hunteria umbellata seed methanolic extracts at 
varying concentrations. There were no significant 
differences (p<0.05) in serum levels of total 
protein between the normal control and Hunteria 
umbellata seed methanolic extracts at 600 mg/kg 
body weight and animals that received 
glyphosate at 80 mg/bw. 
 
Alpha-amylase is an important enzyme that 
hydrolyzes dietary starch during carbohydrate 
metabolism. In the present study, the potent 
inhibitory effects of Hunteria umbellata seed 
methanolic extracts on α-amylase activity are an 
indication that this plant would be beneficial in 
keeping the blood glucose level low by delaying 
the digestion of carbohydrates and thus reducing 
the concentration of postprandial plasma glucose 
[23-25]. This inhibitory activity of the extract 
could be attributed to the presence of antioxidant 
phytochemicals, including flavonoids, tannins 
and saponins, which have been reported to 
inhibit α-amylase activity and preserve β-cell 
integrity, thus protecting against the development 
of insulin resistance in type 2 diabetic patients 
[26].  
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A preliminary toxicity study of the extract showed 
that in a single dose, the plant extract had no 
adverse effect up to a concentration of 5000 
mg/kgb.wt. 
 
The results of the effect of Hunteria umbellata 
seed methanolic extracts on the blood glucose 
levels of streptozotocin-induced diabetic rats are 
presented in Table 2. The results revealed that 
STZ significantly increased (p<0.05) the blood 
glucose level of the animals when compared to 
the normal control at days 7, 14, 21 and 28. 
Glycinorm (standard drug) and plant extract 
significantly (p<0.05) reduced the glucose levels 
on different days. However, there was a 
significant (p>0.05) difference in the blood 
glucose level of the animals between the normal 
and positive controls. 
 
This study also showed that the Hunteria 
umbellata seed methanolic extracts significantly 
reduced blood glucose levels (p<0.05) in diabetic 
rats. This reduction is similar to that reported for 
other plants Perez et al. [27]; Islam, [28]; 
Sasidharan et al. [29] and Gaamoussi et al. [30]. 
Such an effect may be explained in part by either 
a decrease in the rate of intestinal glucose 
absorption [24,25] or an increase in peripheral 
glucose utilization, Porchezhian et al. [31]; Gupta 
et al. [32]. Some authors have proposed 
increased catabolism of glucose due to GLUT4 
translocation to the plasma membrane in muscle 
and brown adipose cells [33], with upregulation 
of the uncoupling protein-1 in brown adipose 
tissue and hepatic gluconeogenesis [32], causing 
hyperinsulinaemia or enhancement of peripheral 
glucose utilization [33,10]. Moreover, a possible 
stimulatory mechanism on the few surviving β-
cells has been considered, which could allow the 
release of more insulin [34]. Our results suggest 
that the Hunteria umbellata seed methanolic 
extracts may act by stimulating the few remaining 
β-cells with the subsequent release of more 
insulin, instead of pointing to the regeneration of 
β-cells of the islets as responsible for the insulin 
increase. 
 
Increasing blood glucose levels in diabetes leads 
to the overproduction of free radicals, defined as 
an imbalance between oxidants and antioxidants. 
Glucose auto-oxidizes in the presence of 
transition metal ions, generating oxygen-free 
radicals and making the membrane vulnerable to 
oxidative damage [35]. Insulin and C-peptide are 
the products of the enzymatic cleavage of 
proinsulin and are secreted into the circulation in 
equimolar concentrations. 

Glycated hemoglobin (hemoglobin A1c, HbA1c, 
A1C) is a form of hemoglobin that is covalently 
bound to glucose [36]. Glycated hemoglobin 
causes an increase in highly reactive free 
radicals inside blood cells. Radicals alter blood 
cell membrane properties. This leads to blood 
cell aggregation and increased blood viscosity, 
which results in impaired blood flow [37]. The 
glycated hemoglobin results showed elevated 
values in group 2 (diabetic control), while the 
standard drug was able to significantly (p<0.05) 
reduce the glycated hemoglobin below those of 
the normal. The groups treated with seed extract 
significantly reduced glycated hemoglobin levels 
(p<0.05). 
 
It is, therefore, possible that Hunteria umbellata 
seed methanolic extracts may possess active 
substances that scavenges the free radicals of 
glucose oxidation protein glycation and oxidative 
degeneration or probably an upregulat-regulation 
in insulin secretion. 
 
The assessment of hematological parameters to 
determine possible alterations in the levels of 
biomolecules such as enzymes, metabolic 
products, hematology and normal function [38]. 
The occurrence of anemia in diabetes mellitus 
has been reported to be due to the increased 
nonenzymatic glycosylation of RBC membrane 
proteins [38]. Oxidation of these proteins and 
hyperglycemia in diabetes mellitus causes an 
increase in the production of lipid peroxides that 
leads to hemolysis of RBCs [39]. Diabetes 
mellitus causes the development of hypochromic 
anemia due to a decrease in the iron content of 
the body resulting from oxidative stress 
associated with the condition [40-42]. In this 
study, red blood cell parameters such as Hb 
were studied to investigate the beneficial effect of 
Hunteria umbellata seed methanolic extracts on 
the anemic status of diabetic rats. These results 
may be attributed to infection of the normal body 
systems of the rats. Additionally, a significant 
(p<0.05) increase was observed in neutrophil 
and lymphocyte counts in the test animals when 
compared with untreated diabetic animals. The 
presence of some bioactive compounds with the 
ability to stimulate the production of white blood 
cells in the extract could be responsible for the 
observed result in the treated rats. The extract at 
different dosages significantly increased the 
levels of WBCs and lymphocytes as well as a 
standard drug when compared with the untreated 
diabetic group. The neutrophils increased 
significantly in the standard drug group 
compared to the normal group. The RBC and Hb 

https://en.wikipedia.org/wiki/Hemoglobin


 
 
 
 

Nwaogwugwu et al.; AJBGMB, 12(3): 14-27, 2022; Article no.AJBGMB.88346 
 

 

 
23 

 

parameters are used mathematically to check the 
concentration of hemoglobin and to look at the 
restoration of oxygen-carrying capacity of the 
blood. 
 
It was also observed in this study that there was 
a significant reduction in glycated hemoglobin 
(Fig. 3) in the test diabetic control group when 
compared with animals in the test groups fed 
with Hunteria umbellata seed methanolic extracts 
(p<0.05). It is, therefore, possible that the 
Hunteria umbellata seed methanolic extracts 
may possess active substances that scavenge 
the free radicals of glucose oxidation, protein 
glycation and oxidative degeneration or probably 
an improvement in insulin secretion. The result of 
this study is, however, supported by the work of 
Nwaogwugwu et al. [43]; Gupta et al. [32], which 
demonstrated that Fenugreek seeds showed 
improved glycemic control with a significant 
decrease in HBA1c on day 28 of treatment 
compared with n-STZ control rats. 
 
Hepatic impairment is one problem of diabetes 
mellitus, and it is obvious by elevation of these 
liver biomarkers, such as ALT, ALP, and AST 
activities, so an increase in these liver 
biomarkers will provide a reliable or good 
indicator of functional integrity of the liver as well 
as treatment outcome [44-46] in diabetes 
conditions. In this study, the elevated levels of 
ALT activities in diabetic untreated are a marker 
of plasma membrane and hepatic impairment, 
which will adversely prevent amino acid and 
carbohydrate metabolism and thus affect ATP 
production [46]. This observation of ALT and 
AST activities is an indication that diabetes 
selectively affects transaminase activities [47]. 
 
The administration of the extract and the 
standard drug caused a significant restoration of 
the plasma membrane and liver functional 
integration, as evidenced by decreased ALP AST 
and ALP activities. 
 
Bilirubin is an endogenous anion product of 
hemoglobin degradation in red blood cells. The 
improvement in the concentrations of bilirubin in 
rats tested with a group is an indication of 
increased glucose mobilization into cells leading 
to more efficient glucose utilization [10]. 
 
Additionally, total protein plays major roles in 
assessing the integrity of the kidney and liver 
[38]. The observed increase in the diabetic 
untreated rate could be attributed to the elevation 

of different acute phase proteins, such as 
globulin and fibrinogen, in diabetes mellitus [48]. 
 

This is in accordance with the finding of Wild et 

al.  [49], who reported increased plasma levels of 
acute-phase proteins in adult patients with type 1 
and 2 diabetes. Therefore, the increase in total 
protein observed in this study could lead to 
dehydration, which is injurious to cellular 
hemostasis, and harms the normal metabolic 
activities of the liver and consequently the health 
of the animals [45]. The reduction in total protein 
involved the mechanisms responsible for 
alterations, including a change in the relative 
abundance of specific mRNAs and a decrease in 
total cellular RNA. 
 
The kidneys eliminate metabolic wastes such as 
urea nitrogen, uric acid, creatinine and ions, and 
thus, the optimum chemical composition of body 
fluids is maintained [45]. Hyperglycemia        
causes renal dysfunction, such as acute 
glomerulonephritis, nephrosclerosis and even 
tubular necrosis, resulting in abnormal excretion 
of urea and creatinine, thereby elevating serum 
urea nitrogen and creatinine [50,51,52]. An 
elevation in the serum levels of urea and 
creatinine in clinical analyses presupposes renal 
dysfunction [53,54]. Creatine is a breakdown 
waste product formed in the muscle in creatine 
phosphate metabolism. It is synthesized in the 
liver, passes into circulation and is taken up 
almost entirely by skeletal muscle for energy 
production. While urea is the main end product of 
protein catabolism, amino acid deamination 
takes place in the liver, which is also the site of 
the urea cycle, where ammonia is converted into 
urea and excreted through urine. In this study, 
blood urea, creatinine and sodium levels were 
increased (Fig. 3) following the induction of 
diabetes, indicating renal dysfunction. 
 

Creatinine and urea concentrations are useful 
clinical indicators of renal integrity [42]. 
Creatinine is a waste product of muscular 
metabolism, while urea is a byproduct of protein 
metabolism. During renal impairment, the 
excretion of these metabolites by the kidney is 
altered and thus accumulates in the plasma [47]. 
 

The observed significant increase in urea and 
creatinine concentrations in diabetes is an 
indication of renal impairment. The disease 
condition must have either altered the 
metabolism of creatinine, leading to increased 
syntheses or decreased tubular excretion [42]. 
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These findings corroborated those of the studies 
by Aldle et al., 2003 and Judgkay et al., 2017, 
which showed that increased plasma urea levels 
in diabetes patients may indicate a prerenal 
problem. Furthermore, the significant alteration in 
the concentration of sodium, chloride and 
carbonate suggests that the integrity of renal 
tubules with regard to the excretion and 
maintenance of normal levels of these 
electrolytes in the system of the animal has been 
compromised [55]. 
 

4. CONCLUSION 
 
Hunteria umbellata seed methanolic extracts can 
reverse the hyperglycemia associated with 
diabetes mellitus, and the ability of seed 
methanolic extracts to reduce the levels of 
glycated hemoglobin, which is a marker showing 
effective diabetic control and management, was 
also demonstrated. 
 

This study showed alpha-amylase inhibitory 
capacity, the potent inhibitory effects of Hunteria 
umbellata seed methanolic extracts on α-
amylase activity are an indication that this plant 
would be beneficial in keeping the blood glucose 
level low by delaying the digestion of 
carbohydrates and thus reducing the 
concentration of postprandial plasma glucose. 
 

This study also showed a reduction in the levels 
of AST, ALT, ALP, and bilirubin (liver enzymes), 
which are markers of cellular damage, following 
the induction of diabetes and complications 
associated with the disease state by treatment 
with an aqueous extract of Hunteria umbellata 
seed methanolic extracts. Additionally, this study 
demonstrated the renoprotective potentials of 
Hunteria umbellata seed methanolic extracts by 
decreasing the levels of urea and creatinine, 
improving protein and albumin levels and 
markedly improving electrolyte levels. 
 

The study also demonstrated marked   
improvement in hematological parameters, 
especially the red blood cell count and enhanced 
platelet count.  Therefore, it can be concluded 
that H. umbellata protects against streptozotocin-
induced diabetes via regula-tion of blood 
glucose, inhibition of alpha amylase and reverse 
some biochemical parameters.  
 

DISCLAIMER 
 

This paper is an extended version of a preprint 
document of the same author. 

The preprint document is available in this link: 
https://assets.researchsquare.com/files/rs-
1435991/v1/7123cd7f-399f-4322-99cc-
5888b4a19ea6.pdf?c=1647286638  
[As per journal policy, pre-print article can be 
published as a journal article, provided it is not 
published in any other journal] 
 

FUNDING 
 
This research did not receive any specific grant 
from funding agencies in the public, commercial, 
or not-for-profit sectors. 
 

AVAILABILITY OF DATA AND 
MATERIALS 
 
The data sets used and/or analyzed during the 
current study are available from the 
corresponding author on reasonable request. All 
data generated or analyzed during this study are 
included in this published article. 
 

ETHICAL APPROVAL 
 
Ethical clearance was obtained from the Ethical 
Committee of Animal Care Use of the Faculty of 
Biological Sciences, Abia State University; Uturu, 
Nigeria 

 
COMPETING INTERESTS 
 
Authors have declared that they have no known 
competing financial interests or non-financial 
interests or personal relationships that could 
have appeared to influence the work reported in 
this paper. 
 

REFERENCES 
 
1. World Health Organization (WHO). 

Definition, Diagnosis and Classification of 
Diabetes Mellitus and its Complications. 
Part 1: Diagnosis and Classification of 
Diabetes. WHO/NCD/NCS 99, 2, Geneva. 
1999;19;1-58 

2. Brownlee M. Biochemistry and molecular 
cell biology of diabetic complications. 
Nature. 2001;414(6865):813-820. 

3. Randie R Little, Curt L Rohlfing, Steven E 
Hanson, William L Roberts, Effects of 
Hemoglobin (Hb) E and HbD Traits on 
Measurements of Glycated Hb (HbA1c) by 
23 Methods,July 2008, Clinical Chemistry, 
54(8):1277-82.  
DOI: 10.1373/clinchem.2008.103580 

https://assets.researchsquare.com/files/rs-1435991/v1/7123cd7f-399f-4322-99cc-5888b4a19ea6.pdf?c=1647286638
https://assets.researchsquare.com/files/rs-1435991/v1/7123cd7f-399f-4322-99cc-5888b4a19ea6.pdf?c=1647286638
https://assets.researchsquare.com/files/rs-1435991/v1/7123cd7f-399f-4322-99cc-5888b4a19ea6.pdf?c=1647286638
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brownlee%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11742414
https://www.researchgate.net/scientific-contributions/Randie-R-Little-39620750?_sg%5B0%5D=Rf3g9qljm2yZgIA1d0eigZ_R72iymtHcPTJj1Ev8m72P2tksZ-ibJp3LVFWKQ76VRAjX6cs.sTyKgXfmb6UarsJjan0h2mjO_wOHgMdN2hQckX6h8xIO7TEDO9hbfnT4Ex1YA6qqm0svv_3PZgx3BeEqFQEgmg&_sg%5B1%5D=GWUom3qPRZ9crGxHPQJU97xjoVqMCa-e8CFyQcVyEeBRmKNbAkF-N-mydkyrt8Jpwk3TXpo.Vrd2DowsX1TxDj1SRKHqMK8MjRo3W6X5ESoCExXB0JjnwBgVQfjI3-e_CAnoAHWer2dRqAKWZ-h7WSkISAQAUg
https://www.researchgate.net/profile/Curt-Rohlfing-2?_sg%5B0%5D=Rf3g9qljm2yZgIA1d0eigZ_R72iymtHcPTJj1Ev8m72P2tksZ-ibJp3LVFWKQ76VRAjX6cs.sTyKgXfmb6UarsJjan0h2mjO_wOHgMdN2hQckX6h8xIO7TEDO9hbfnT4Ex1YA6qqm0svv_3PZgx3BeEqFQEgmg&_sg%5B1%5D=GWUom3qPRZ9crGxHPQJU97xjoVqMCa-e8CFyQcVyEeBRmKNbAkF-N-mydkyrt8Jpwk3TXpo.Vrd2DowsX1TxDj1SRKHqMK8MjRo3W6X5ESoCExXB0JjnwBgVQfjI3-e_CAnoAHWer2dRqAKWZ-h7WSkISAQAUg
https://www.researchgate.net/profile/Steven-Hanson?_sg%5B0%5D=Rf3g9qljm2yZgIA1d0eigZ_R72iymtHcPTJj1Ev8m72P2tksZ-ibJp3LVFWKQ76VRAjX6cs.sTyKgXfmb6UarsJjan0h2mjO_wOHgMdN2hQckX6h8xIO7TEDO9hbfnT4Ex1YA6qqm0svv_3PZgx3BeEqFQEgmg&_sg%5B1%5D=GWUom3qPRZ9crGxHPQJU97xjoVqMCa-e8CFyQcVyEeBRmKNbAkF-N-mydkyrt8Jpwk3TXpo.Vrd2DowsX1TxDj1SRKHqMK8MjRo3W6X5ESoCExXB0JjnwBgVQfjI3-e_CAnoAHWer2dRqAKWZ-h7WSkISAQAUg
https://www.researchgate.net/profile/Steven-Hanson?_sg%5B0%5D=Rf3g9qljm2yZgIA1d0eigZ_R72iymtHcPTJj1Ev8m72P2tksZ-ibJp3LVFWKQ76VRAjX6cs.sTyKgXfmb6UarsJjan0h2mjO_wOHgMdN2hQckX6h8xIO7TEDO9hbfnT4Ex1YA6qqm0svv_3PZgx3BeEqFQEgmg&_sg%5B1%5D=GWUom3qPRZ9crGxHPQJU97xjoVqMCa-e8CFyQcVyEeBRmKNbAkF-N-mydkyrt8Jpwk3TXpo.Vrd2DowsX1TxDj1SRKHqMK8MjRo3W6X5ESoCExXB0JjnwBgVQfjI3-e_CAnoAHWer2dRqAKWZ-h7WSkISAQAUg
https://www.researchgate.net/scientific-contributions/William-L-Roberts-39856712?_sg%5B0%5D=Rf3g9qljm2yZgIA1d0eigZ_R72iymtHcPTJj1Ev8m72P2tksZ-ibJp3LVFWKQ76VRAjX6cs.sTyKgXfmb6UarsJjan0h2mjO_wOHgMdN2hQckX6h8xIO7TEDO9hbfnT4Ex1YA6qqm0svv_3PZgx3BeEqFQEgmg&_sg%5B1%5D=GWUom3qPRZ9crGxHPQJU97xjoVqMCa-e8CFyQcVyEeBRmKNbAkF-N-mydkyrt8Jpwk3TXpo.Vrd2DowsX1TxDj1SRKHqMK8MjRo3W6X5ESoCExXB0JjnwBgVQfjI3-e_CAnoAHWer2dRqAKWZ-h7WSkISAQAUg
https://www.researchgate.net/journal/Clinical-Chemistry-1530-8561
http://dx.doi.org/10.1373/clinchem.2008.103580


 
 
 
 

Nwaogwugwu et al.; AJBGMB, 12(3): 14-27, 2022; Article no.AJBGMB.88346 
 

 

 
25 

 

 
4. Bailey Cliff, Stefano Del Prato, Eddy D, 

Zinman B. Earlier intervention in type 2 
diabetes: The case for achieving early and 
sustained glycaemic control, November 
2005,  International Journal of Clinical 
Practice. 59(11):1309-1316,  
DOI: 10.1111/j.1368-5031.2005.00675. 

5. Lopes-Virella MF, Virella G. Lipoprotein 
autoantibodies: measurement and 
significance. Clin. Diagn. Lab. Immunol. 
2003;10:499–505. 

6. World Health Organization. The WHO 
Expert Committee on diabetes mellitus. 
Technical Report Series No. 1980:646.  
Available:http://whqlibdoc.who.int/trs/WHO
_TRS_646.pdf 

7. World Health Organization. WHO launches 
the first global strategy on traditional and 
alternative medicine. WHO Press Release. 
2002;38.  
Available:http://www.who.int/mediacentre/n
ews/release/release 38/en 

8. Falodun A, Nworgu Z, Ikponmwonsa MO. 
2006. Phytochemical components of 
Hunteria umbellata (K. Schum) andits 
effect on isolated non-pregnant rat uterus 
in oestrus. Pakistani Journal of 
Pharmaceutical Sciences 19(3): 256- 258.  

9. Bailey Cliff., Stefano Del Prato, Eddy D, 
Zinman B. Earlier intervention in type 2 
diabetes: The case for achieving early and 
sustained glycaemic control, November 
2005,  International Journal of Clinical 
Practice 59(11):1309-1316,  
DOI: 10.1111/j.1368-5031.2005.00675. 

10. Adeneye AA, Adeyemi OO, Further 
evaluation of the antihyperglycaemic effect 
of Hunteria umbellata (K. Schum.) Hallier f. 
seed extract in experimental diabetes, J 
Ethnopharmacol, 126(2) (2009) 238 

11. Jones WP, Kinghorn AD. Extraction of 
plant secondary metabolites. Natural 
Products Isolation. 2012:341-66. 

12. Ravi S, D'Odorico P, Over TM, Zobeck TM. 
On the effect of air humidity on soil 
susceptibility to wind erosion: The case of 

air‐dry soils, Geophys. Res. Lett. 
2004;31:L09501. 

13. Mongia SK, Little RR, Rohlfing CL, Hanson 
S, Roberts RF, Owen WE, D'Costa MA, 
Reyes CA, Luzzi VI, Roberts WL. Effects 
of hemoglobin C and S traits on the results 
of 14 commercial glycated hemoglobin 
assays. Am J Clin Pathol. 
2008;130(1):136–140 Little RR, Rohlfing 
CR, Hanson S, Connolly S, Higgins T, 

Weykamp C, D'Costa M, Luzzi V, Owen 
WE, Roberts WL. Effects of hemoglobin E 
and D traits on glycated hemoglobin 
(HbA1c) measurements by twenty-three 
methods. Clin Chem. 2008;54:1277–1282. 

14. Reitman S, Frankel S. A Colorimetric 
Method for the Determination of Serum 
Glutamic Oxaloacetic and Glutamic 
Pyruvic Transaminases. American Journal 
of Clinical Pathology. 1957;28:56-63. 

15. Vroon D. 1990, Alkaline phosphate and 
gamm glutamyltransfease. Clinical method. 
The history physical and labouratory 
examination 3

rd
 edition butterworth, IBN 

9780409900774 
16. Jendrassik L, Grof P. Simplified 

Photometric Methods for the Determination 
of Bilirubin. Biochemical Journal. 1938; 
297:81-89. 

17. Terri AE, Sesin PG. Determination of 
serum potassium by using sodium 
tetraphenyl boron method. American 
Journal of Clinical Pathology. 1958;29(1): 
86-90. 

18. Maruna RFL. Colorimetric determination of 
sodium in human serum and plasma. Clin. 
Chem. Acta. 1958;2:581-581. 

19. Trinder P. Calorimetric determination of 
sodium in human serum and plasma. 
Analyst. 1951;76: 596-596. 

20. Skeggs LT, Hochstrasser HC. Thiocyanate 
(colorimetric) Method of Chloride 
Estimation. J. Clin. Chem. 1964;10:918. 

21. Forrester JS, Diamond G, Chatterjee K, et 
al. Medical therapy of acute myocardial 
infarction by application of hemodynamic 
subsets (second of two parts). The New 
England Journal of Medicine. 1976;295: 
1404-1413. 

22. Lordan S, Smyth TJ, Soler-Vila A, Stanton 
C, Ross RP. The α-amylase and α-
glucosidase inhibitory effects of Irish 
seaweed extracts. Food Chem. 
2013;141:2170–6. 

23. Nickavar B, Yousefian N. Inhibitory effects 
of six Allium species on α-amylase enzyme 
activity. Iranian Journal of Pharmacology 
Research 2009;8:53-57. 

24. Akhere A, Iyere O. Effect of Irvingia 
grandifolia, Urena lobata and Carica 
papaya on the oxidative status of normal 
rabbit. International Journal of Nutritional 
Wellness. 2008;6(3):4-10 

25. Atangwho IJ, Ebong PO, Eyong MU, Eteng 
MU, Uboh FE. Vernonia amygdalina Del.: 
A potential prophylactic antidiabetic agent 
in lipids complication. Global Journal of 

https://www.researchgate.net/profile/Cliff-Bailey-2?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/profile/Stefano-Del-Prato?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/scientific-contributions/D-Eddy-2137536208?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/scientific-contributions/B-Zinman-2093919809?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/scientific-contributions/B-Zinman-2093919809?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241
https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241
http://dx.doi.org/10.1111/j.1368-5031.2005.00675.x
http://whqlibdoc.who.int/trs/WHO_TRS_646.pdf
http://whqlibdoc.who.int/trs/WHO_TRS_646.pdf
http://www.who.int/mediacentre/news/release/release
http://www.who.int/mediacentre/news/release/release
https://www.researchgate.net/profile/Cliff-Bailey-2?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/profile/Stefano-Del-Prato?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/scientific-contributions/D-Eddy-2137536208?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/scientific-contributions/B-Zinman-2093919809?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/scientific-contributions/B-Zinman-2093919809?_sg%5B0%5D=bbCEa9v3OtldCxBmmE69pWLPhfRT7cPO0IjlM9FG6S_xILf9fJVMDWzR67gx3f8uLLDzHU0.Qhe18kOj78hOYcc8bvZ_GaDzQxSDwBoSTZ4wadaKIhbvshzIS0NvriOTZRxV0_189FOXZq-B4BXKydetJwJr3A&_sg%5B1%5D=2fjzWZp1CRhAO0Rh4c5tlUtwjuGD3MZOyJy-58XoFQQg-_SZUS5PcJCYjm-xY7sx-VsjlEE.QeZfKszCJvMpY70gEvvzhcqqem2mG6Bw8WWpQEj6oC996SZL5o3J8tItj2peXE5vGeySW7AaHVAiFlFjrmey0g
https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241
https://www.researchgate.net/journal/International-Journal-of-Clinical-Practice-1742-1241
http://dx.doi.org/10.1111/j.1368-5031.2005.00675.x


 
 
 
 

Nwaogwugwu et al.; AJBGMB, 12(3): 14-27, 2022; Article no.AJBGMB.88346 
 

 

 
26 

 

Pure and Applied Science. 2007;13(1): 
103-106. 

26. Neha Sharma., S A Mallick., Deepika 
Sharma. Amylase producing efficiency of 
Bacillus species isolated from Jammu soil.  
Journal of Mycopathological Research. 
2018;56((2)):123-128. 

27. Pèrez C, Canal JR, Torres MD. 
Experimental diabetes treated with 
ficuscarica extract: effect on oxidative 
stress parameters. Acta. Diabetol. 2003; 
40(1):3-8. 

28. Islam MS. Effects of the aqueous extract of 
white tea (Camellia sinensis) in a 
streptozotocin-induced diabetes model of 
rats. Phytomedicine. 2011;19(1):25-31. 

29. Sasidharan S, Sumathi V, Jegathambigai 
NR, Latha LY. Antihyperglycaemic effects 
of ethanol extracts of Carica papaya and 
Pandanus amaryfollius leaf in 
streptozotocin-induced diabetic mice. Nat 
Prod Res. 2011;25(20):1982-7. 

30. Gaamoussi F, Israili ZH, Lyoussi B. 
Hypoglycemic and hypolipidemic effects of 
an aqueous extract of Chamaeropshumilis 
leaves in obese, hyperglycemic and 
hyperlipidemic Merionesshawirats. Pak J 
Pharm Sci. 2010;23(2):212-9 

31. Porchezhian E, Ansari SH, Shreedharan 
NK. Antihyperglycemic activity of 
Euphrasia officinale leaves. Fitoterapia. 
2000;71(5):522-6. 

32. Gupta R, Sharma AK, Sharma MC, Gupta 
RS. Antioxidant activity and protection of 
pancreatic β-cells by embelin in 
streptozotocin-induced diabetes. J 
Diabetes. 2012;4(3):248-256.ZA. 

33. Adisa RA, Choudhary MI, Olorunsogo OO. 
Hypoglycemic activity of 
Buchholziacoriacea (Capparaceae) seeds 
in streptozotocin-induced diabetic rats and 
mice. Exp. Toxicol. Pathol. 2011;63(7-
8):619-25. 

34. Pepato MT, Baviera AM, Vendramini RC, 
Brunetti IL. Evaluation of toxicity after one-
months treatment with Bauhinia forficata 
decoction in streptozotocin-induced 
diabetic rats. BMC Complement Altern 
Med. 2004;8;4(7):7-9. 

35. Bakirel T, Bakirel U, Keleş OU, Ulgen SG, 
Yardibi H. In vivo assessment of 
antidiabetic and antioxidant activities of 
rosemary (Rosmarinus officinalis) in 
alloxan - diabetic rabbits, J 
Ethnopharmacol. 2008;116:64-73. 

36. WHO. Use of Glycated Haemoglobin 
(HbA1C) in the Diagnosis of Diabetes 

Mellitus: Abbreviated Report of a WHO 
Consultation. Geneva: World Health 
Organization. 2018:2. 

37. Saleh, Jumana. Glycated hemoglobin and 
its spinoffs: Cardiovascular disease 
markers or risk factors?. World Journal of 
Cardiology. 2015;7(8):449–53. 

38. Magalhaes P, Appell H, Duart J. 
Involvement of advanced glycation end 
products in the pathogenesis of diabetes 
complication: the protective role of regular 
physical activity. European Revive for 
Aging Physical Activities. 2008;5(1):17-29. 

39. Oyedemi SO, Yakubu MT, Afolayan AJ. 
Antidiabetic activities of the aqueous eaf 
extract of Leonotis leonurus in 
streptozotocin-induced diabetic rats. 
Journal of Medicinal Plants Research. 
2011;5(1):119-125. 

40. Arun GS, Ramesh KG. Improvement of 
insulin sensitivity by perindopril in 
spontaneously hypertensive and 
streptozotocin-diabetic rats. Indian Journal 
of Pharmacology. 2002;34:156-164. 

41. Colak S, GeyiKoghu F, Aslan A, Deniz GY. 
Effects of Lichen extracts on hematological 
parameters of rats with experimental 
insulin-dependent diabetes mellitus. 
Toxicology and Industrial Health. 2012; 
30(10):878-87. 

42. Bashir L, Shittu OK, Busari MB, Sani S, 
Aisha MI. Safety evaluation of giant African 
land snails (Archachatina maginata) 
haemolymph onhematological and 
biochemical parameters of Albino rats. J 
Adv Med Pharm Sci. 2015;3(3):122-30. 

43. Nwaogwugwu JC, Uhegbu FO, Okereke 
SC, Nosiri CI, Amaka EN, Idume JN. 
Changes and antidiabetic activities of 
Colocasia esculenta(L.) Schatt stem tuber 
aqueous extract in alloxan induced diabetic 
rat. Journal of Pharmaceutical Research 
International. 2020:1-9. 
DOI:10.9734/JPRI/2020/V32I1030487. 

44. Shittu O. Rasaki., O.B. Kasali., S. A. 
Biliaminu.,  Yusuf Musah. Prevalence of 
diabetes and pre-diabetes in Oke-Ogun 
region of Oyo State, Nigeria, Cogent 
Medicine. 2017;4(1). 
DOI: 10.1080/2331205X.2017.1326211 

45. Shittu OK, Lawal B, Alozieuwa BU,  
Haruna GM, Abubakar AN, Berinyuy EB. 
Alteration in biochemical indices following 
chronic administration of methanolic 
extract of Nigeria bee Propolis in Wister 
rats. Asian Pac. J. Trop. Dis. 2015;5(8):   
654-7. 

https://www.researchgate.net/profile/Neha-Sharma-97?_sg%5B0%5D=7BS2zk7VuTtTs3awcxw2nRxI_RCn3oA9tlLRwM2WAmfijYh3RJ8B83ePtYw4CBHFKTgCOq4.gPcbbzAxRCBPBX16hNY-68JZk7JPjZrmcPYDTEJZfYq2DyIoDvBIP3HgOBV0g6rI5JgbYAhK0cGfgZtxv6mlHA&_sg%5B1%5D=RioDoKASGjLj2O7RSTcdIKxCquzrcS88vlR42fN3FOEAU37Lc5hBMceTQCbiJxzCHrkQtdg.lfdvqXslPm_6V-z1gVpw8HJRJFzgNhgaFwdrPUvb1rv_QejZUIrXDjkZ0S3Wm7VK7DZO2obLCtwb8Rmvs5uqjA
https://www.researchgate.net/scientific-contributions/SA-Mallick-2047478920?_sg%5B0%5D=7BS2zk7VuTtTs3awcxw2nRxI_RCn3oA9tlLRwM2WAmfijYh3RJ8B83ePtYw4CBHFKTgCOq4.gPcbbzAxRCBPBX16hNY-68JZk7JPjZrmcPYDTEJZfYq2DyIoDvBIP3HgOBV0g6rI5JgbYAhK0cGfgZtxv6mlHA&_sg%5B1%5D=RioDoKASGjLj2O7RSTcdIKxCquzrcS88vlR42fN3FOEAU37Lc5hBMceTQCbiJxzCHrkQtdg.lfdvqXslPm_6V-z1gVpw8HJRJFzgNhgaFwdrPUvb1rv_QejZUIrXDjkZ0S3Wm7VK7DZO2obLCtwb8Rmvs5uqjA
https://www.researchgate.net/scientific-contributions/SA-Mallick-2047478920?_sg%5B0%5D=7BS2zk7VuTtTs3awcxw2nRxI_RCn3oA9tlLRwM2WAmfijYh3RJ8B83ePtYw4CBHFKTgCOq4.gPcbbzAxRCBPBX16hNY-68JZk7JPjZrmcPYDTEJZfYq2DyIoDvBIP3HgOBV0g6rI5JgbYAhK0cGfgZtxv6mlHA&_sg%5B1%5D=RioDoKASGjLj2O7RSTcdIKxCquzrcS88vlR42fN3FOEAU37Lc5hBMceTQCbiJxzCHrkQtdg.lfdvqXslPm_6V-z1gVpw8HJRJFzgNhgaFwdrPUvb1rv_QejZUIrXDjkZ0S3Wm7VK7DZO2obLCtwb8Rmvs5uqjA
https://www.researchgate.net/journal/Journal-of-Mycopathological-Research-0971-3719
https://www.researchgate.net/scientific-contributions/Shittu-O-Rasaki-2051521043?_sg%5B0%5D=B45TuMsryWOxyJf2vvfyfUXMyW4tHfMjZNKVnPsw2CxfwDj-YT8R41VVImsJqjf40gdDdhU.dUSYrtldMeFSiz2-sfcV7gt8H8huRLPkpIzIGLYGQlcjXXqv34LUZEohq4CAqUvqzpbuntZTNyS3fK8222ZpXA&_sg%5B1%5D=b5cqSX7mBuWQwaGUlU2k1n1JJYfCI0jZpSq3MRDps_Q26sO_jIPiVvXj0XzMq1f0AAbnapk.xS6CriVVTWitH7O3fDLCCdPcL0Vxgf4z4zjm7RWSj4LNBlB9f2DJy4m0ARwawifFRso_KsHTCE2xslEClYCTFg
https://www.researchgate.net/profile/Ob-Kasali?_sg%5B0%5D=B45TuMsryWOxyJf2vvfyfUXMyW4tHfMjZNKVnPsw2CxfwDj-YT8R41VVImsJqjf40gdDdhU.dUSYrtldMeFSiz2-sfcV7gt8H8huRLPkpIzIGLYGQlcjXXqv34LUZEohq4CAqUvqzpbuntZTNyS3fK8222ZpXA&_sg%5B1%5D=b5cqSX7mBuWQwaGUlU2k1n1JJYfCI0jZpSq3MRDps_Q26sO_jIPiVvXj0XzMq1f0AAbnapk.xS6CriVVTWitH7O3fDLCCdPcL0Vxgf4z4zjm7RWSj4LNBlB9f2DJy4m0ARwawifFRso_KsHTCE2xslEClYCTFg
https://www.researchgate.net/profile/S-Biliaminu?_sg%5B0%5D=B45TuMsryWOxyJf2vvfyfUXMyW4tHfMjZNKVnPsw2CxfwDj-YT8R41VVImsJqjf40gdDdhU.dUSYrtldMeFSiz2-sfcV7gt8H8huRLPkpIzIGLYGQlcjXXqv34LUZEohq4CAqUvqzpbuntZTNyS3fK8222ZpXA&_sg%5B1%5D=b5cqSX7mBuWQwaGUlU2k1n1JJYfCI0jZpSq3MRDps_Q26sO_jIPiVvXj0XzMq1f0AAbnapk.xS6CriVVTWitH7O3fDLCCdPcL0Vxgf4z4zjm7RWSj4LNBlB9f2DJy4m0ARwawifFRso_KsHTCE2xslEClYCTFg
https://www.researchgate.net/profile/S-Biliaminu?_sg%5B0%5D=B45TuMsryWOxyJf2vvfyfUXMyW4tHfMjZNKVnPsw2CxfwDj-YT8R41VVImsJqjf40gdDdhU.dUSYrtldMeFSiz2-sfcV7gt8H8huRLPkpIzIGLYGQlcjXXqv34LUZEohq4CAqUvqzpbuntZTNyS3fK8222ZpXA&_sg%5B1%5D=b5cqSX7mBuWQwaGUlU2k1n1JJYfCI0jZpSq3MRDps_Q26sO_jIPiVvXj0XzMq1f0AAbnapk.xS6CriVVTWitH7O3fDLCCdPcL0Vxgf4z4zjm7RWSj4LNBlB9f2DJy4m0ARwawifFRso_KsHTCE2xslEClYCTFg
https://www.researchgate.net/scientific-contributions/Yusuf-Musah-2201757773?_sg%5B0%5D=B45TuMsryWOxyJf2vvfyfUXMyW4tHfMjZNKVnPsw2CxfwDj-YT8R41VVImsJqjf40gdDdhU.dUSYrtldMeFSiz2-sfcV7gt8H8huRLPkpIzIGLYGQlcjXXqv34LUZEohq4CAqUvqzpbuntZTNyS3fK8222ZpXA&_sg%5B1%5D=b5cqSX7mBuWQwaGUlU2k1n1JJYfCI0jZpSq3MRDps_Q26sO_jIPiVvXj0XzMq1f0AAbnapk.xS6CriVVTWitH7O3fDLCCdPcL0Vxgf4z4zjm7RWSj4LNBlB9f2DJy4m0ARwawifFRso_KsHTCE2xslEClYCTFg
https://www.researchgate.net/journal/Cogent-Medicine-2331-205X
https://www.researchgate.net/journal/Cogent-Medicine-2331-205X
http://dx.doi.org/10.1080/2331205X.2017.1326211


 
 
 
 

Nwaogwugwu et al.; AJBGMB, 12(3): 14-27, 2022; Article no.AJBGMB.88346 
 

 

 
27 

 

46. Yusuf A,  Lawal B, Dannana Luke 
Wenawo. Free Radical Scavenging, 
Antimicrobial Activities and Effect of Sub-
Acute Exposure to Nigerian Xylopia 
aethiopica Seed Extract on Liver and 
Kidney Functional Indices of Albino Rat, 
Published 10 April 2018 Chemistry     
Iranian Journal of Toxicology. 2018;           
12(3).  

47. Lawal AK, Rotter T, Kinsman L, Machotta 
A, Ronellenfitsch U, Scott SD, Goodridge 
D, Plishka C, Groot G. What is a clinical 
pathway? Refinement of an operational 
definition to identify clinical pathway 
studies for a Cochrane systematic review. 
BMC Medicine. 2016;14(1):1-5. 

48. Shokeen P, Anand P, Murali YK, Tandon 
V. Antidiabetic activity of 50% ethanolic 
extract of Ricinuscommunis and its purified 
fractions. Food and Chemical Toxicology. 
2008;46(11):3458-66 31. 

49. Wild S, Roglic G, Green A, Sicree R, King 
H. Global prevalence of diabetes: 
estimates for the year 2000 and 
projections for 2030. Diabetes Care. 
2004;27(5):1047–1053 

50. Stambe C, Atkins RC, Tesch GH, Kapoun 
AM, Hill PA, Schreiner GF, Nikolic 
Paterson DJ. Blockade of p38 {alpha} 
MAPK ameliorates acute inflammatory 

renal injury in rat anti-GBM 
glomerulonephritis. Journal of the 
American Society of Nephrology. 2003; 
14(2):338–351. 

51. Cheng H, Liu W, Ai X. Protective effect of 
curcumin on myocardial ischaemia–
reperfusion injury in rats. Zhong Yao Cai. 
2005;28:920-922. 32. 

52. Jaramillo-Juarez F, Rodriguez-Vazquez 
ML, Rincon-Sanchez AR, Consolacion 
Martinez M, Ortiz GG. Acute renal failure 
induced by carbon tetrachloride in rats  
with hepatic cirrhosis. Annals Hepatology. 
2008;7(4):331-338. 

53. Sood R. Medical Laboratory Technology, 
Jaypee Brothers Medical Publishers 
Limited, New Delhi; 2006. 

54. Mehrdad M, Mozhgan GP. Effect of 
Zingiber Extract on Histopathologic 
Changes in Mice Kidneys, Research 
Journal of Applied Sciences. 2011;6(5):        
1-3. 

55. Okereke SC, Okezi VI,  Nwaogwugwu, JC, 
Uhegbu FO, Akara E, Nosiri CI, Ezekwe 
SA, Aghalibe CU, Aguwamba C. Effect of 
spondias mombin ethanolic extract on 
serum lipid profile and serum gluycose 
levels on streptozotocin –Induced Diabetes 
Male Albino Rats; 2021.  
DOI:10.31838/ijpr/2021.13.02.296 

_________________________________________________________________________________ 
© 2022 Nwaogwugwu et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 
 
 
 

 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/88346 

https://www.semanticscholar.org/author/A.-Yusuf/145395599
https://www.semanticscholar.org/author/B.-Lawal/143648720
https://www.semanticscholar.org/author/Dannana-Luke-Wenawo/89396977
https://www.semanticscholar.org/author/Dannana-Luke-Wenawo/89396977
https://www.researchgate.net/journal/1993-6079_Research_Journal_of_Applied_Sciences
https://www.researchgate.net/journal/1993-6079_Research_Journal_of_Applied_Sciences
http://creativecommons.org/licenses/by/4.0

