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ABSTRACT 
 

This study evaluated the hypoglycaemic, antihyperglycaemic and anti-lipid peroxidative           
activity of Persea americana peel in experimental rats. 60 male wistar rats were used for this study 
which lasted for 42 days. The animals were randomly grouped as: A-Normal                                     
control (feed + distilled water), B- Glibenclamide 0.6mg/kg/day, C- Avocado peel extract 50mg/kg, 
D- Diabetic, E- Diabetic + glibenclamide 0.6mg/kg/day, F- Diabetic + avocado peel extract 
50mg/kg.  Fasting blood glucose and blood level of glycated hemoglobin (HbA1C) were assayed 
for. With standard protocols, the heart and kidney of each animal was collected for tissue 
homogenization. Biochemical analysis of tissue homogenates includes Thiobarbituric acid reactive 
substances (TBARS) and isoprostanes (F2isoP). This study revealed a possible link between 
oxidative stress and hyperglycaemia in diabetic conditions. Avocado peel, dose and time-
dependently reduced blood glucose level below normal as well as products of lipid peroxidation. 
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Determination of the possible mechanisms by which avocado peel affects these biomarkers may 
be indispensible to medicinal research. This study revealed further therapeutic potential of avocado 
peel. 
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1. INTRODUCTION 
 

Diabetes is an endemic disease that stands as a 
threat to human existence [1]. Diabetes is a 
disease characterized by defective metabolism of 
all food types due to lack of insulin or as a result 
of insulin insensitivity [2]. Hyperglycemia, which 
is an abnormal persistent increase in blood 
glucose [3], is a useful diagnosis of this disease. 
The alarming number of death cases related to 
diabetes has made this disease a global 
concern. According to a report by the world 
health organization (WHO) in 2017, 422 million 
people would live with the diabetes in the world 
[1]. Prevalence of the diabetes almost doubled 
since 1980, increasing from 4.7 % to 8.5 % in 
2014 and this prevalence increased more in 
countries with low or intermediate incomes [2]. In 
Africa, prevalence of diabetes increased from 3.1 
% to 7.1 % between 1980 and 2014 [2,4].  
 

Type 2 diabetes, also known as non-insulin 
dependent type, is the most common form and 
progresses with sociocultural changes; we 
consider that 91 % of adults affected by the 
disease have type 2 diabetes [4]. Type 1 
diabetes is less common and usually inherited or 
related to autoimmunity and viral infections [4,5]. 
The complications of diabetes are a major 
causeof mortalityin most of countries. Some 
studies have postulated a mechanism relating 
diabetes to oxidative stress and subsequent lipid 
peroxidation. An approach to management of 
diabetes may as well be aimed at preventing free 
radical damage.Hyperglycemia may be the 
cause of increased productsof lipid peroxidation 
diagnosed in diabetics. In 2012, about 3.7 million 
deaths were bound to abnormal blood glucose 
level [6]. As a possible solution to this problem, 
hygieno-dietary measures should be employed, 
the injection of synthetic anti-diabetic hormone 
insulin as well as the treatment by oral anti-
diabetics; this may have consequences because 
of their high cost and adverse effects. Due to the 
fact that treatments by use of conventional 
medicines remains expensive and sometimes not 
accessible, and the unwanted effects of such 
treatment remains a burden, an alternative or 
complementary medicine is obviously 
indispensible, in particular the treatments with 

medicinal plants [7]. According to the WHO, 80 
% of African population resort to traditional 
medicine for primary health needs [8]. With 
constant increase in use of plants as medicines 
and the fast expansion of the world market, the 
safety and the quality of plant materials and the 
finished products from plants have become a 
major concern for various health authorities, 
pharmaceutical industries and the public. The 
development of therapeutic agents using 
traditional techniques and philosophy as well as 
the improved traditional methods of treatment, 
occupies an important place in research 
institutes in Africa. 
 

Avocado (Persea americana) fruit has great 
nutritional importance as a source of protein, 
carbohydrate and fiber [9]. It contains 
essentialmicronutrients for human consumption 
such asvitamins, minerals, and polyphenols 
[9,10]. There is a scarcity of knowledge about 
fruit and vegetable nutrients, as well as their 
peels and stems,generating waste in tons that 
could be used as food.The same is true for 
avocado, because tons of thisfruit are discarded 
in Africa. The oil of an avocado has medicinal 
propertiesand its peel contains significant 
amounts of minerals in addition to compounds 
that prevent lipid oxidation [9,10,11]. The leaves 
and peels could also be consumed as medicinal 
food.  
 

Despite the advent of orthodox medicines, there 
is still a steady rise in occurrence of metabolic 
diseases. There is an urgent need to develop 
alternative form of treatments to combat this 
adversity. 
 

The present study aimed at evaluating the 
hypoglycaemic and antihyperglycaemic impact of 
avocado peel hydroethanolic extract in an 
experimental design which samples diabetic and 
non-diabetic wistar rats. 
 

2. MATERIALS AND METHODS 
 

2.1 Plant Material 
 
In November 2020, avocado peel was collected 
from fruits purchased in fruit garden in Port 
Harcourt.  
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Chart 1. Study design 
 

Groups Treatments 

A Normal control ( feed + distilled water) 
B Glibenclamide 0.6mg/kg/day 
C Avocado peel extract 50mg/kg 
D Diabetic 
E Diabetic + glibenclamide 0.6mg/kg/day 
F Diabetic + avocado peel extract 50mg/kg 

N=5 

 
The study duration was 42 days after 14 days 
period of acclimatization.  
 

2.2 Animal Collection 
 

60 male wistar rats were used for this study. Top 
feed® was provided Ad libitum. 
 

2.3 Biochemical Procedures 
 

2.3.1 Extract preparation 
 

Hydroethanolic extract (water and ethanol v/v 
1:4) was prepared following procedures 
previously described [12]. 
 

2.3.2 Induction of diabetes in rats  
 
Five adult wistar rats weighing 250-300 grams 
(75-90 days old) were used. The animals were 
injected streptozotocin, (SIGMA S0130-1G) 
intravenously at a dose of 60 mg/kg of body 
weight. Streptozotocin induces diabetes within 3 
days by destroying the beta cells. Diabetic 
animals and non-diabetic controlgroups were 
kept in metabolic cages individually and 
separately, under feeding and metabolic control. 
Glucose in theblood of diabetic rats 
(≥12.0mmol/l) exceeded that of the non-diabetic 
control (≤4.2mmol/l). Food consumption was 
measured in grams, waterconsumption and urine 
volumewas measured in ml on a daily basis while 
every 2-4 weeks in 80 days the levels of C-
peptide, insulin and glucosein blood serum were 
also measured, so that chemical diabeteswas 
verified in rats injected with streptozotocin.  
 

2.3.3 Sacrifice and sample collection 
 

Few hours after treatment on day 42, the animals 
were anaesthetized with diethyl-ether and 
sacrificed. 5 ml of blood was collected from each 
animal via left ventricular puncture.  The 
pancreas was obtained and rinsed in ice cold 
solution for tissue homogenization. The samples 
were analyzed in chemical pathology laboratory, 
Madonna University, Nigeria. 

Other biochemical analysis carried out include; 
fasting blood glucose (FBG), test for glycated 
hemoglobin (HbA1c) and lipid peroxidation 
production malondialdehyde (MDA) and 
isoprostanes (F2isoP). These tests were carried 
out following procedures previously 
described[13]. 

 
2.3.4 Statistical analysis 

 
IBM®SPSS version 20.0 was the statistical tool 
used for this study. Data was expressed as Mean 
± standard error of mean (SEM). One way 
analyses of variance (ANOVA) as well as 
Percentage change (%c) were calculated using 
recommended biostatistical guidelines. 

 
3. RESULTS 
 
The following results were obtained from this 
study; 

 
Blood glucose-regulating activity of avocado peel 
extracts; from Table 1, there was a time-
dependent decrease in blood glucose in groups 
B, C, E and F. The decrease in blood glucose 
caused by glibenclamide was similar to the 
decrease caused by avocado peel extract.  The 
percentage change (%c) from day 0 to day 42 for 
group B treated glibenclamide was -34.5; while 
the percentage change from same period for 
group C was -32.7. The extract caused an almost 
similar blood glucose-regulating activity as an 
antidiabetic drug. 

 
From Table 2; just like the effect of the extract on 
blood glucose, there was a similar activity on 
glycated hemoglobin. The extract significantly 
reduced blood glucose from day 21 to day 0 at a 
percentage change of -37.1, and from day 42 to 
day 0 at a percentage change of -40.3. Also, as 
there is a time-dependent reduction in the level 
of glycated hemoglobin in both groups E and F, it 
can be said that the extract has similar 
antihyperglycaemic effect as glibenclamide. 
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Table 1. Effect of treatments on fasting blood glucose 
 

Groups Blood glucose (mmol/l) 

Days 

0 0→21 21 21→42 42 0→42 % overall 

A 4.14±0.14 0.9 4.18±0.91 -1.19 4.13±0.14 -0.24 0.95 
B 4.17±0.12 -9.5 3.77±0.410 -27.5 2.73±0.230,21 -34.5 -7 
C 4.22±0.11 -10.1 3.79±0.240 -25.0 2.84±0.170,21 -32.7 -7.7 
D 16.20±0.14 13.0 18.31±0.470 26.3 23.14±0.010,21 42.8 16.5 
E 13.41±0.81 -28.1 9.63±0.020 -24.9 7.23±0.120,21 -46.0 -55.6 
F 12.70±0.03 -23.0 9.77±0.130 -24.0 7.42±0.240,21 -41.5 -17.5 

Key; 0= significantly different compared to day 0, 21= significantly different compared to day 21. 
 

Table 2. Effect of treatments on glycated hemoglobin 
 

Groups HbA1c (%) 

Days 

 0  0→21 21 21→42 42 0→42 % Overall 

A 3.81±1.14 -10.2 3.42±0.41 9.0 3.73±0.32 -0.02 -9.0 
B 3.90±0.30 -42.8 2.23±0.120 -1.34 2.20±2.00 -43.5 -42.16 
C 3.72±0.10 -37.0 2.34±0.420 -5.12 2.22±1.210 -40.3 -35.18 
D 6.82±0.02 0.87 6.88±0.11 4.7 7.21±0.410,21 5.71 1.0 
E 6.88±1.12 -24.2 5.21±2.10 -9.21 4.73±0.420,21 -31.2 -22.9 
F 7.0±1.2 -23.7 5.34±0.310 -10.1 4.80±0.030,21 -31.4 -21.3 

Key; 0= significantly different compared to day 0, 21= significantly different compared to day 21. 
 

Table 3. Effect of treatments on secondary products of lipid peroxidation 
 

Groups                                                            Lipid peroxides (μg/ml)  

 MDA %c→A %c→B F2isoP %c→A %c→B 

A 90.6±0.12 - 125.3 40.1±0.41 - 72.8 
B 40.2±2.12A -55.6 - 23.2±1.12A -42.1 - 
C 51.2±1.41A -43.4 27.3 32.3±1.32A -19.4 39.2 
D 123.2±1.32A 35.9 206.4 78.1±1.21A 94.7 236.6 
E 60.3±0.02A -33.4 50 43.1±1.31A 7.4 85.7 
F 67.2±0.41A -25.8 67.1 41.4±1.21 3.2 78.4 
Key; A= significantly different compared to control (A), %c→A= Percentage change relative to group A (control), 

%c→B=Percentage change relative to group B (Gliblenclamide). 

 
From Table 3, avocado peel extract significantly 
reduced pancreatic tissue level of MDA and 
F2isoP. This means that the extract may have 
improved glucose tolerance by regulating free 
radical induced pancreatic cell membrane lipid 
peroxidation. Glibenclamide-treated groups also 
showed similar results. This may be another 
possible mechanism needed to ensure glucose 
hemostasis. For MDA, the extact alone                   
caused a percentage change of -43.5 compared 
to control, while for F2isoP, the extract               
caused a percentage change of -19.5. 
 

4. DISCUSSION 
 

Similar to the effect of glibenclamide, avocado 
peel extract significantly reduced blood glucose 
level. From the results, if the treatment period 

was prolonged, both the drug and extract may 
cause hypoglycemia. The mechanism by which 
the extract caused a decrease in blood glucose 
may be related to insulin synthesis, release, 
sensitivity and degradation. The diabetic group 
treated with the extract also revealed progressive 
decrease in blood glucose. Some 
phytochemicals present in avocado peel extract 
have already been revealed [14]. Any effect the 
extract has on a physiologic response depends 
on specific phytochemicals it contains. 
Flavonoids, before now, have been known to 
reduce blood glucose as well as percentage of 
glycated hemoglobin [14,15]. Other 
phytochemicals like alkaloids have also shown 
remarkable positive effect on blood glucose [15]. 
The extract may probably possess the inherent 
ability to mop up free radical species which may 
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be its indirect pathway of regulating blood 
glucose level. This study may have postulated a 
possible inverse relationship between oxidative 
stress and hypoglycemia.  As seen in the result, 
blood glucose level was increased significantly, 
progressively and persistently in groups that had 
increased levels of products of lipid peroxidation.  
What this may infer is that, there is a possible 
link between diabetes and oxidative stress. This 
has been stated in several studies [16,17,18]. 
Oxidative modification of insulin receptors or 
signaling proteins may be another suspected 
cause of the difference in blood glucose level in 
the test groups. This study, for the time period it 
lasted, is good evidence that avocado peel 
extract may have significant anti-hyperglycaemic 
ability, but if the time period is prolonged, then its 
hypoglycaemic activity may be appreciated. 
 

5. CONCLUSION 
 
From the outcome of this study, avocado peel 
extract may be an effective anti-hyperglycaemic 
and hypoglycaemic agent. It may directly 
influence overall insulin activity or prevent 
oxidative modification of cellular mechanisms 
involved in blood glucose regulation.  
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