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                                                              Abstract 
Background: The prevalence of diabetes mellitus is increasing on a global trend. The aim of the present study is to 
identify the most effective antioxidants and hypoglycemic fraction of Azanza garckeana. Methods: The fractions (n-

hexane or ethyl-acetate or aqueous) of A. garckeana were administered to the alloxan-induced diabetic rats at doses 
of 100, 200, and 400 mg/kg for 15 days. Antioxidants activities were evaluated at concentrations of 62.5, 125, 250, 

and 500 µg/mL using the DPPH scavenging assay. Results: Results revealed that both the hexane, ethyl-acetate, 

and aqueous fractions exhibited hypoglycemic and antioxidants activities in a dose-dependent manner. The n-hexane 
fraction demonstrated highest percentage DPPH scavenging effect of 26.34±3.43, 38.44±4.35, 59.34±3.45, and 

74.83±5.35 at 62.5, 125, 250, and 500 µg/mL respectively. The ethyl-acetate fraction demonstrated 19.33±2.98, 
28.94±3.24, 47.34±2.90, and 57.82±4.54 respectively while the aqueous fraction exhibited the least activities of 

12.45±23.45, 18.64±2.94, 27.94±3.89, and 39.43±3.89 at concentrations of 62.5, 125, 250, and 500 µg/mL 

respectively. In addition, the n-hexane fraction demonstrated the most significant hypoglycemic effect with the 
highest glucose reduction of 58.97 ±3.45 %, 63.86±5.35 %, and 66.51±4.35 %, ethyl acetate fraction demonstrated 

glucose reduction of 7.55±0.54%, 21.77±2.35 %, and 29.56±3.46 % while the aqueous fraction demonstrated the 

least hypoglycemic effect of 9.89±2.67 %, 18.09±3.45 %, and 18.87±3.24 at 100, 200 and 400 mg/kg bw 
respectively. Conclusion: The n-hexane fraction of Azanza garckeana extract could serve as a reservoir of bioactive 

agents that could be useful for the development of a new anti-diabetic agent 
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1.0 Introduction 

With more than 300 million cases, diabetes 

mellitus is a global burden. It is highly 

associated with impaired health-related poor life 
quality with a substantial socioeconomic burden 

[1,2]. The toxicity, in availability, in accessibility 

of synthetic hypoglycemic and antioxidants 

drugs is a serious medical concern [3]. 

 The undesirable effect associated with this 

conventional drugs has led to the low quality of 

life and poor prognosis of patients [4]. 
Considering the probable adverse effects of 

these drugs, as well as their limited ability to 

provide long-term remission, there is therefore 
a need for the development of novel therapeutic 

agents, capable of providing more efficacious 
activities and less side effect compare to the 

conventional therapy [5]. 

The recent growth in knowledge of free radicals 
and reactive oxygen species (ROS) in biological 

systems is producing a medical revolution that 

promises a new age of health [6]. The 

implicative role of free radicals in many 
pathological conditions such as liver disease, 

diabetes, coronary heart diseases, 

carcinogenesis, drug toxicity and 
neurodegenerative disorders like Alzheimer and 

Parkinson diseases has been well established 

[7]. Redox reaction in body system sometimes 
leads to the generation of free radicals which 

initiate chain reactions that causes cellular 
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damage. However, antioxidants cease the 

reaction chain by removing the intermediates 
radicals and prevent further oxidation reaction 

[8].  

with over 70 % of the world’s population 
primarily on medicinal plants for their medical 

needs, medicinal plants still remain the most 

preferred primary health care system in many 

communities around the world [9-13]. This is 
due to it accessibility, affordability, efficacy, 

safety and low cost as opposed to most 

conventional therapies. Studies have confirmed 
the benefits of medicinal plants with 

hypoglycemic properties in the management of 

diabetes mellitus [14]. The effects of these 
plants may delay the development of diabetic 

complications and attenuate the diabetic 

induced metabolic abnormalities [15].  

The Azanza garckeana  (Goron Tula.) is an 

important medicinal plant commonly found in 

African countries including Nigeria, Botswana, 
Kenya, Malawi, South Africa, Mozambique, 

Sudan and some other part of Africa  [16,17]. A 

numbers of phytochemicals including alkaloids, 

phenols, flavonoids, glucosides, a tannins and 
saponins have been identified from A. 

garckeana  [17,18]. Traditionally, the plant has 

been reportedly used for the treatment of 
various diseases including convulsion, 

gastrointestinal disorders, malaria and anaemia 

[19,20]. The plant has also been reported for 
various pharmacological activities including 

anti-oxidants, antimicrobial, anti-inflammatory, 

analgesic, anti-arthritic and wound healing 
effect  among others [16,17]. However, little 

attention has been placed on the antioxidants 

and antidiabetic potential of the plant.  

2.0 Materials and Methods 

2.1 Collection and identification of plant 

material 

The pulp of A. garckeana were collected from a 
Local Government area, of Gombe State, 

Nigeria. The plant was authenticated at the 

Biological Science Department of Ibrahim 
Badamasi Babangida University Lapai, Niger 

State, Nigeria 

2.2 Experimental animals 

Apparently healthy Swiss albino male rats 

(126.98±6.90 g) were obtained from 

Department of Biochemistry, Federal University 

of Technology, Minna, Nigeria. They were 

housed under standard environmental 
conditions of temperature and relative humidity, 

12 hrs day light/night cycle) with access to 

commercial feed pellets and water ad libitum. 
Animals were kept in compliance with 

internationally accepted principles for human 

handling and use of laboratory animals in the 

Canadian council on Animal Care Guidelines and 
Protocol Review. 

2.3 Plant preparation, extraction, and 

fractionation 

Extraction and fractionation of the A. garckeana 

pulp were carried out according to the method 

reported in our previous study [17], Briefly, the 
plant materials were air dried, pulverized. The 

crude extract was obtained through soxhlet 

extraction with methanol. The crude extract was 
concentrated using a rotary evaporator. The 

resulting extract was sequentially fractionated 

with n-hexane, ethyl acetate and distilled water 
to obtained n-hexane, ethyl-acetate and 

aqueous fractions respectively. 

2.4 DPPH (2,2-Diphenyl-1-Picrylhydrazyl) 

radical Scavenging Assay 

The antioxidant activity of the plant extracts 

was estimated using the DPPH radical 

scavenging assay as described by Oyaizu [21]. 
Briefly, different concentrations of extracts           

(62.5, 125, 250 and 500 µg/mL) were prepared 

from stock solutions (1000 µg/mL), prepared by 
weighing and dissolving 0.01g of the extracts 

and ascorbic acid, respectively in 10 mL of 

methanol. Thereafter, 2 mL of 0.004% DPPH in 
methanol added to 1 mL of various 

concentrations of plant extracts and ascorbic 

acid, respectively. The reaction mixtures were 

incubated at 25°C for 30 minutes. The 
absorbance of each test mixture was read 

against blank at 517 nm using double beam 

Shimadzu UV-1800 series spectrophotometer. 
The experiment was performed in triplicates. 

The percentage antioxidant activity was 

calculated using the formula below: 

% Inhibition = 
Ablank−Asample

Ablank
𝑋100 

2.5 Evaluation of antidiabetic effects of the 

extracts  

Alloxan was dissolved in normal saline and 
injected intraperitoneally in overnight fasted 
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Wistar albino rats of body weight 110 ± 12 g at 

the dose of 120 mg/kg body weight [22]. The 
animals were distributed into 3 groups for each 

of the fractions and orally administered with 

doses of 100, 200 and 400 mg/kg body weight, 
respectively. Glibenclimide was used as 

standard antidiabetic drug at a dose of 5 mg/kg 

body weight. The animals were treated for a 

period of 15 days and the fasting blood glucose 
(FBG) was recorded on 3-day intervals for that 

period of time. 

2.6 Determination of Fasting Blood Sugar  

The samples of blood were collected from the 

tail of the rat at an interval of 2 days. Blood 

glucose level was estimated using an Achu-
check glucometer with its commercial test strips 

based on the glucose oxidase method. 

2.7 Data analysis. 

All analysis was conducted in triplicate and 

analyzed using statistical package for social 

science (SPSS) version 16 and presented as 
means ± standard error of the mean. One-way 

analysis of variance (ANOVA) at p < 0.05 were 

used for comparing the significant differences 

between treatment groups. 

3.0 Results   

3.1 Antioxidant activities of n--hexane, 

ethyl acetate and aqueous fractions of 
Azanza garckeana 

The n-hexane, ethyl acetate and aqueous 

fractions of A. garckeana demonstrated dose 
dependent DPPH radical scavenging activities 

with percentage scavenging effect in the range 

of between 12.45±23.45 and 74.83±5.35 %. 
The n-hexane fraction demonstrated highest 

percentage DPPH scavenging effect of 

26.34±3.43, 38.44±4.35, 59.34±3.45, and 

74.83±5.35 at concentrations of 62.5, 125, 250 

and 500 µg/mL respectively.  The ethyl-acetate 
fraction demonstrated DPPH scavenging effect 

of 19.33±2.98, 28.94±3.24, 47.34±2.90, and 

57.82±4.54 respectively while the aqueous 
fraction demonstrated the least DPPH 

scavenging effect of 12.45±23.45, 18.64±2.94, 

27.94±3.89, and 39.43±3.89 at concentrations 

of 62.5, 125, 250 and 500 µg/mL respectively 
(Table 1). 

3.2 Hypoglycemic activities of n-hexane, 

ethyl acetate and aqueous fractions of 
Azanza garckeana 

The hypoglycemic effect of n-hexane, ethyl 

acetate and aqueous fractions of A. garckeana 
in alloxan induced diabetic rats is shown in 

figures 1-3 respectively. Interestingly both n-

hexane (figure 1), ethyl acetate (figure 2), and 
aqueous (figure 3) fractions of A. garckeana 

demonstrated significant (p<0.05) 

hypoglycemic effect in alloxan induced diabetic 
rats. The n-hexane fractions demonstrated the 

most significant hypoglycemic effect when 

compared with the hypoglycemic effect 

demonstrated by the ethyl acetate and aqueous 
fractions of A. garckeana. 

The n-hexane fraction demonstrated dose 

dependent hypoglycemic effect with percentage 
glucose reduction of 58.97 ±3.45 %, 

63.86±5.35 %, and 66.51±4.35 % at 100, 200 

and 400 mg/kg bw respectively. The ethyl 
acetate fraction also demonstrated dose 

dependent hypoglycemic effect with percentage 

glucose reduction of 7.55±0.54%, 21.77±2.35 
%, and 29.56±3.46 % at 100, 200 and 400 

mg/kg bw respectively, while the aqueous 

extract exhibited hypoglycemic effect of 

9.89±2.67 %, 18.09±3.45 %, and 18.87±3.24 
at 100, 200 and 400 mg/kg bw respectively 

(Table 2) 

 
Table 1: DPPH radical scavenging activities of n-hexane, ethyl acetate and aqueous fractions of 

Azanza garckeana 

 Conc. (µg/mL) 

Sample 500 250 125 62.5 

n-hexane fraction 74.83±5.35 d 59.34±3.45 c 38.44±4.35 b 26.34±3.43a 

Ethyl acetate fraction 57.82±4.54 d 47.34±2.90 c 28.94±3.24 b 19.33±2.98 a 

Aqueous fraction 39.43±3.89 d 27.94±3.89 c 18.64±2.94 b 12.45±23.45 a 

Values are Mean ±SEM of triplicate determinations. Data followed by different superscript alphabet along 

the row were significantly different (p<0.05).  
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Figure 1: Hypoglycemic effect of n-hexane fraction of Azanza garckeana in alloxan induced diabetic 
rats. Each bars represents MEAN±SEM of triplicate determinations. Bars with different superscript 

alphabets were significantly different (p<0.05) 

 

 

 

 

 

 

 

 

Figure 2: Hypoglycemic effect of aqueous fraction of Azanza garckeana in alloxan induced diabetic rats. 

Each bars represents MEAN±SEM of triplicate determinations. Bars with different superscript alphabets 
were significantly different (p<0.05) 

 

 

 

 

 

 

 

 

Figure 3: Hypoglycemic effect of ethyl acetate fraction of Azanza garckeana in alloxan induced diabetic rats. Each 
bars represents MEAN±SEM of triplicate determinations. Bars with different superscript alphabets were significantly 

different (p<0.05).
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Table 2: The percentage dose dependent hypoglycemic effect of n-hexane, ethyl acetate and 

aqueous fractions of Azanza garckeana in alloxan induced diabetic rats 

Sample Conc. 

(mg/kg bw) 

Initial FBS Final FBS Hypoglycemic (%) 

n-hexane fraction 100 298.40±5.90 122.43±2.43 58.97 ±3.45 d 

200 327.20±8.04 118.23±3.68 63.86±5.35 d 

400 320.96±5.34 103.33±3.09 66.51±4.35 e 

Ethyl acetate fraction 100 312.40±4.59 288.80±4.80 7.55±0.54a 

200 316.66±3.26 247.7±5.17 21.77±2.35 b 

400 308.50±5.25 217.30±7.05 29.56±3.46 c 

Aqueous fraction 100 309.43±5.54 278.80±5.02 9.89±2.67 a 

200 321.36±5.77 263.20±17.44 18.09±3.45 b 

400 321.40±4.47 260.73±19.60 18.87±3.24 b 

Glibenclimide 5 310.86±6.77 90.33±2.97 70.94±4.56 f 

Control 5mL/kg bw 311.90±4.59 592.97±18.85 -90.15±6.57 
Values are Mean ±SEM of triplicate determinations. Data followed by different superscript alphabet along the column 

were significantly different (p<0.05). FBS: fasting blood sugar 

4.0 Discussion 

The effect of free radicals in the pathogenesis of 

diseases has been documented [23]. The 
balance homeostasis between the free radicals 

and antioxidants are vital in the defense 

mechanisms of the body against these diseases 
[24].  However, negative shift in favor of the 

free radicals may result in oxidative stress that 

catalyzes the proliferation of diseases.  

Literatures indicated that natural antioxidants 

can prevent or reverse abnormal health effect 

associated with antioxidants and oxidative 

stress  [25]. With such a scenario, shifting to 
natural antioxidants is inevitable. In this study, 

the n-hexane, ethyl acetate and aqueous 

fractions of A. garckeana demonstrated dose 
dependent DPPH radical scavenging activities 

with percentage scavenging ranging between 

12.45±23.45 and 74.83±5.35 %, thus 
providing scientific validation for their uses in 

treatments of various human diseases in 

traditional medicine [26].  

The n-hexane fraction demonstrated highest 

percentage DPPH scavenging effect of 

26.34±3.43, 38.44±4.35, 59.34±3.45, and 
74.83±5.35 at concentrations of 62.5, 125, 250 

and 500 µg/mL respectively.  The ethyl-acetate 

fraction demonstrated DPPH scavenging effect 

of 19.33±2.98, 28.94±3.24, 47.34±2.90, and 
57.82±4.54 respectively while the aqueous 

fraction demonstrated the least DPPH 

scavenging effect of 12.45±23.45, 18.64±2.94, 
27.94±3.89, and 39.43±3.89 at concentrations 

of 62.5, 125, 250 and 500 µg/mL respectively. 

The results of the present study are indication 

that the n-hexane and ethyl-acetate fractions 

of A. garckeana possess higher ability to 
scavenge the free radical and thus could be used 

as primary antioxidants since the antioxidant 

effect of extracts on DPPH is speculated to be 
due to their ability to donate hydrogen to free 

radicals.  

Results of the present study is in agreement 
with the findings from previous studies [23] 

which reported that the DPPH scavenging 

activity from different solvent extracts of 

medicinal plants was concentration-dependent. 
Mshelia et al. [27] also reported that petroleum 

ether, methanol, acetone and ethyl acetate 

stem bark extracts of A. garckeana exhibited 
significant DPPH radical scavenging activity with 

methanol stem bark exhibiting the most potent 
effect (IC50 < 100 μg/mL).  

Alloxan used to induced diabetes in the present 

study are well known to target Beta-cells [28]. 

Alloxan-induced diabetes has been proved by a 
significant elevation of the FBG level observed 

in the diabetic non treated rats [29]. Due to the 

low level of insulin, the glucose cannot 

metabolize in the cells and the FBG level 
increased drastically in diabetic rats.  

Interestingly, both n-hexane, ethyl acetate and 

aqueous fractions of A. garckeana 
demonstrated significant (p <0.05) 

hypoglycemic effect in alloxan induced diabetic 

rats. The n-hexane fractions demonstrated the 
most significant hypoglycemic effect when 

compared with the hypoglycemic effect 
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demonstrated by the ethyl acetate and aqueous 

fractions of A. garckeana. In this experiment, 
the increased FBG level is recovered maximally 

toward vehicle-treated control after treatment 

with n-hexane fraction of A. garckeana. This 
activity may be due to stimulatory effect of 

above said fraction on pancreatic β-cells or 

enhance the generation of these cells to release 

insulin [30]. 

5.0 Conclusion 

The results of the present study revealed that 

hexane, ethyl-acetate and aqueous fractions of 
Azanza garckeana exhibited hypoglycemic and 

antioxidants activities. However, from the 

comparative analysis of effective fraction 
solvents, it may be concluded that the 

maximum hypoglycemic and antioxidants effect 

of Azanza garckeana was noted in hexane 
fraction of Azanza garckeana. So, this study 

demonstrated that the n-hexane fraction of 

Azanza garckeana extract could serve as a 
reservoir of bioactive agent that could be useful 

for the development of new anti-diabetic agent 
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