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Abstract
Introduction : Diabetes Mellitus is a major health problem characterized by hyperglycemia and disturbances in metabolism 
and implicated in causing oxidative stress. Treatment includes administration of oral hypoglycaemic agents with lifestyle 
modifications, these offer glycemic control, however, present limitations about availability, affordability and side effects. 
Traditional anti-diabetic plants are becoming popular in management of diabetes mellitus. This study was carried out to 
determine the efficacy of Leptadenaia hastata in treatment of diabetes.
Materials and methods Diabetes mellitus was induced in using a single injection of streptozotocin (50 mg kg− 1 i.p.). The 
rats were divided into four groups of 5 rats each. Groups 3–6 received olive oil, 100 mg kg− 1 extract, 200 mg.kg− 1 extract 
and insulin (6IU kg− 1), respectively. 10 non-diabetic rats were grouped into two group receiving olive oil and 200 mg kg− 1 
extract for 28 days. All groups were sacrificed by injecting with ketamine hydrochloride, blood was collected by cardiac 
puncture and centrifuged. The serum was analyzed for biochemical parameters. The liver was removed and homogenized 
with the supernatant of the resultant homogenate collected and used for analysis of oxidative stress enzymes.
Results The extract significantly decreased serum AST (p < 0.05), ALP (p < 0.001), ALT (p < 0.05), TG (p < 0.01), TC 
(p < 0.001), creatinine (p < 0.001). It had no effect on SOD and CAT levels but it significantly increased (p < 0.001) GSH 
levels and reduced (p < 0.05) MDA level.
Conclusions The n-hexane extract of Leptadenia hastata significantly decreased the levels of hepatic and renal serum bio-
markers proving that it was beneficial in ameliorating diabetic related complications. The extract significantly increased 
GSH levels and reduced MDA level.
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Introduction

Diabetes mellitus (DM) is defined as a heterogeneous group 
of metabolic disorders which are characterized physiologi-
cally and functionally by deficiencies in insulin or insulin 
activity and clinically by hyperglycemia/ elevated blood 
glucose levels or impaired glucose tolerance and other 
manifestable disorders [1][2][3]. Hyperglycemia which is 
observed in diabetes is due to deficiency of insulin secre-
tion or resistance of the body cells to the action of insulin, 
often also associated with carbohydrate, protein and lipid 
metabolism. Diabetes mellitus is classified as type I DM and 
type II DM.

Type I DM is occurs when the body’s immune system 
attacks the insulin-producing beta cells and it is believed to 
be caused by genes and/or family history, age and environ-
mental factors like viruses which trigger the disease. Type 
II diabetes is caused by resistance of muscle and fat cells to 
insulin thereby preventing cellular glucose intake.

DM is ranked seventh among the leading causes of 
death and is considered third when its fatal complications 
are taken into account [4]. It has been estimated that about 
171 million people worldwide suffer from diabetes [5] and 
this number is on an increase daily. In 2019, 463 million 
people worldwide were estimated to be living with diabetes 
and the number of people is expected to increase to 578 mil-
lion by 2030 [6]. There are several predisposing causes and 
risk factors for diabetes and these include weight, inactiv-
ity, pregnancy (gestational diabetes), family history and 
age. Untreated and uncontrolled diabetes can lead to many 
chronic complications including blindness, heart failure, 
and renal failure. In order to prevent this alarming health 
problem, the research into developing new hypo-glycemic 
and potentially anti-diabetic agents of treatment is of great 
interest in order to ameliorate the growing effects of this 
disease.

Serum biochemical tests are frequently used in the diag-
nosis of diseases of the heart, liver, kidney and cardiovas-
cular system. They are also widely used in monitoring the 
body’s response to exogenous toxic exposure. These insults 
are commonly manifested by changes in enzyme levels 
and other cell components. Generally, liver cell damage is 
characterized by a rise in serum enzymes like alanine ami-
notransferase (ALT), aspartate aminotransferase (AST), 
Alkaline Phosphatase (ALP) [7].

An antioxidant is a molecule capable of slowing or pre-
venting the oxidation of other molecules [8]. Oxidation 
is a chemical reaction that transfers electrons from a sub-
stance to an oxidizing agent. This can produce free radicals, 
which begin chain reactions that damage cells. Antioxidants 
terminate these chain reactions by removing free radical 
intermediates, and thus inhibit other oxidation reactions by 

being oxidized themselves [8]. Free radicals are chemical 
species that contain unpaired or free electrons; they can be 
obtained from normal metabolism or external source such 
as exposure to an organic chemical in the environment [5]. 
Normally there is a balance between oxidants and antiox-
idants in a cell, these levels are controlled by the body’s 
anti-oxidative defense system. Nevertheless, failure of the 
body’s anti-oxidative defense system to appropriately func-
tion or overproduction of reactive oxygen species may lead 
to increased production of free radicals therefore creating 
an imbalance in the cell [9]. Oxidation reactions are both 
beneficial and harmful to life, if not balanced they may lead 
to oxidative stress resulting in tissue damage. Oxidative 
stress refers to the existence of products called free radi-
cals and reactive oxygen species (ROS), which are formed 
under normal physiological conditions but become harmful 
when not being removed by the endogenous systems pres-
ent in the body. Oxidative stress is caused by an increase in 
the levels of free radicals in the body due to an imbalance 
between oxidants and antioxidants; it is the cause of many 
disease conditions including DM [9].

ROS are known to produce adverse modifications to cel-
lular components, such as lipids, proteins, and DNA. It has 
been implicated in cardiovascular disease [10], neural dis-
orders [11], Alzheimer’s disease [12] mild cognitive impair-
ment [13], Parkinson’s disease [14], alcohol induced liver 
disease [15], ulcerative colitis [16], ageing [17], atheroscle-
rosis and diabetes [7]. Oxygen derived free radicals such as 
superoxide anions, hydroxyl radicals and hydrogen perox-
ide are cytotoxic and give rise to tissue injuries [18][19].

The human body can to some extent fight the effects of 
free radicals (oxidants) on its own, there are four sources of 
antioxidants in a biological system these include enzymatic 
antioxidants, large molecules, small molecules and some 
hormones [20].

Antioxidants protect cells from being damaged by slow-
ing down or preventing oxidation of biomolecules, they 
impede the initiation of oxidation chain reactions and there-
fore turn ROS into stable and harmless molecules [21]. 
The body’s effective defense mechanism in preventing and 
counteracting the free radical-induced damage is accom-
plished by a set of endogenous antioxidant enzymes such as 
superoxide dismutase (SOD), catalase (CAT) and glutathi-
one peroxidase (GPX). These enzymes constitute a defense 
against ROS [22].

Superoxide dismutase is an antioxidant enzyme that 
catalyses the dismutation of the highly reactive superoxide 
anion to O2 and to the less reactive species hydrogen perox-
ide (H2O2). Peroxide can be destroyed by CAT or GPX reac-
tions. Catalase is a primary component of the antioxidant 
system that defends against oxidative stress which is ubiq-
uitously associated with pathologic conditions, including 
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cancer, diabetes, cataracts, atherosclerosis, ischemic /reper-
fusion injury, arthritis, neurodegenerative disease, nutri-
tional deficiencies and aging. Catalase decomposes H2O2 
which is a major reactive oxygen species in the presence 
of iron or other metal ions oxidizes cellular biochemical to 
cause cytotoxicity [23].

Glutathione reduced (GSH) is a super oxide radical scav-
enger that protects thiol protein groups required for main-
taining the integrity of cell against oxidation. GSH serves 
as the most important intracellular radical scavenger and is 
a substrate for the antioxidant enzyme GPx [24]. Decreased 
glutathione levels in diabetes have been considered to be an 
indicator of increased oxidative stress. GSH also functions 
as free radical scavenger in the repair of radical based bio-
logical damage. A decrease in glutathione levels is usually 
observed in the liver during diabetes [25].

Lipid peroxidation is a free radical mediated chain reac-
tion that can inactivate cellular components and are pur-
portedly associated with various chronic disorders [26]. 
Lipid peroxidation evaluated by the thiobarbituric acid 
reactive substances method assays for malondialdehyde, 
the last product of lipid breakdown caused by oxidative 
stress. Malondialdehyde (MDA) is a useful index of lipid 
peroxidation being a major breakdown product of lipid per-
oxides. The engagement and overwhelming of antioxidant 
enzymes by free radicals result in the depletion of the anti-
oxidant defenses and induction of lipid peroxidation evident 
in elevation of MDA level [27]. Oxidative stress induced 
by hyperglycemia in DM accelerates a state in which ROS 
increases and anti-oxidant status of enzymes like GSH, CAT 
and SOD reduces [27].

Under diabetic conditions, chronic hyperglycemia and 
chronic augmentation of reactive oxygen species deterio-
rates cell function and increases insulin resistance which 
leads to aggravation of type II diabetes. Considerable stud-
ies suggest that hyperglycemia substantially leads to the 
generation of reactive oxygen species (ROS), triggering 
oxidative stress as well as numerous cellular and molecu-
lar modifications affecting normal physiological functions 
in the body [28]. It has been proven that beside its osmotic 
effect on cells, hyperglycemia activates diacylglyceride 
(DAG) formation together with an activation of protein 
kinase C (PKC) and NADPH-oxidase which leads to the 
production of ROS and oxidative stress in diabetes [29].

Leptadenia hastata (Pers.) Decne is an edible, non-
domesticated vegetable found in the wild throughout Africa. 
The crushed leaves have been also used as dressing for 
fresh cuts, wounds and ulcers. The plant has been reported 
to have antibacterial, anti-inflammatory and trypanocidal 
properties [30]. A decoction made from the leaves are also 
ingested to manage diabetes mellitus. Studies conducted by 
[30][31][32]evaluated the anti-diabetic, hypoglycaemic and 

hypolipidaemic effects of water, methanol and n-hexane 
extracts of Leptadenia hastata in alloxan and streptozoto-
cin induced diabetic rat models demonstrating the hypogly-
caemic and hypolipidaemic effects of Leptadenia hastata 
extracts as well its potential in the management of diabetes 
mellitus [30].

Phytochemical screening of n-hexane extract of Lep-
tadenia hastata leaf indicated the presence of steroids, tri-
terpenoids and cardiac glycosides. The elemental analysis 
revealed that Na, SO4 and PO4 had the highest levels in the 
extract. Pb, Hg and Cd were not detected which showed 
that the plant extract was not toxic. Other elements (NO4, 
Mn, Fe, K, Ni, Si, Cn, Zn, Ca, Mg, NH4, Cr and F) were 
present in varying concentrations. Triterpenes which is a 
phytochemical found in the n-hexane extract of Leptadenia 
hastata is reported to play an important role as a plant anti-
oxidant [33].

Despite the presence of many known anti-diabetic medi-
cines in the pharmaceutical market, the search for new anti-
diabetic and hypoglycemic agents recovered from natural 
plants is still attractive and preferable for individuals in 
rural areas that have no access to orthodox medication and 
because these herbs contain substances which may have an 
alternative and innocuous effect on diabetes mellitus [34]. 
The present study was undertaken with the expectation of 
finding an available and affordable medication that would 
also enhance the treatment/management of diabetes and its 
complications.

Materials and methods

Chemicals Used

Streptozotocin (Bristol Scientific Company, Missouri, 
United States), soluble insulin injection (Novo Nordsick, 
Denmark), ketamine hydrochloride (Rotexmedica, Trittau, 
Germany) were purchased online, Sodium citrate granules 
(BDH chemicals, Poole, England) and citric acid granules 
(BDH chemicals, Poole, England) were dissolved in dis-
tilled water to make citrate buffer in which streptozotocin 
powder was dissolved. Sodium dihydrogen orthophosphate 
and sodium hydroxide (BDH chemicals, Poole, England) 
was also dissolved in distilled water to give phosphate buf-
fer. Randox kits protocol (United Kingdom) were purchased 
to determine the biochemical parameters that were required.

Collection, Identification and Storage of Plant 
Material

Leptadenia hastata leaves was collected from a private gar-
den in the University of Maiduguri staff quarters, Borno 
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Group 3 – Induced with 50 mg kg− 1 of Streptozotocin 
and received olive oil as vehicle.

Group 4 - Induced with 50 mg kg− 1 of Streptozotocin and 
treated with 100 mg kg− 1 of n-hexane extract of Leptadenia 
hastata.

Group 5 - Induced with 50 mg kg− 1 of Streptozotocin and 
treated with 200 mg kg− 1 of n-hexane extract of Leptadenia 
hastata.

Group 6 – Induced with 50 mg kg− 1 of Streptozotocin 
and treated with insulin (6IU/kg).

Experimental Induction of Diabetes in Rats

Hyperglycemia was induced in overnight fasted Albino Wis-
tar rats by a single intra-peritoneal injection of 50 mg kg − 1 
streptozotocin (Bristol-Sigma, Bristol Scientific Company, 
Missouri, United States of America) dissolved in 0.1 M ice-
cold sodium citrate buffer, (pH = 4.5), immediately before 
use in a volume of 1ml/kg body weight as described by [35]. 
Hyperglycemia was confirmed by the elevated plasma glu-
cose levels determined in tail blood sample using a glucom-
eter (Roche, Germany). Rats whose fasting blood glucose 
levels exceeded 250 mg dl− 1 (13mmol dl− 1) after one week 
were considered as diabetic and used for the study.

Experimental Protocol

The extract was administered orally for a period of 28 days 
at a dosage of 100 mg kg− 1 and 200 mg kg− 1. Two dos-
ages of the extract were chosen to determine at what dosage 
the extract was most effective. Insulin is usually adminis-
tered to diabetic patients to manage diabetic complications 
by increasing glucose uptake hence the use of insulin in 
the present study. Body weight and food/water consump-
tion were noted and at the end of this period, the serum 
was analyzed for biochemical assays (serum glucose, total 
cholesterol, triglycerides, high density lipoprotein (HDL), 
aspartate amino transferase (AST), alanine amino transfer-
ase (ALT) levels, Alkaline Phosphatase (AP), Total Protein 
(TP), Urea, Creatinine and Albumin from rats in all groups 
(I – VI).

The liver was quickly removed and placed on ice to pre-
vent autolysis and putrefaction. A portion of the liver was 
homogenized in 5mls chilled phosphate buffer (pH 7.2) 
using a homogenizer. The homogenate obtained was cen-
trifuged at 15,000 rpm for 10 min, supernatant collected 
and stored on ice and used for analysis of oxidative stress 
enzymes (CAT, MDA, GSH and SOD). The method used 
was as described by [36]. The administration of extract was 
carried out in the period of 28 days. During the study period, 
standard feed and water was provided ad libitum. Changes 
in body weight as well as physical appearance of the rats 

State, the plant was authenticated by a plant taxonomist 
from the Department of Biological Sciences, Faculty of Sci-
ence, University of Maiduguri. The leaves were collected, 
cleaned and shade-dried for a period of two weeks and then 
ground to fine powder. The powder was sifted to obtain the 
fine powder, which was then packaged, labeled and stored 
for use.

Extraction of Plant Material

Maceration technique as described by [33] was used for 
extraction in the current study. The leaf powder weighing 
500 g was dissolved in 3 L of n-hexane in a 5 L stoppered 
bottle. The maceration process involved soaking the leaf 
powder and allowing it to stand at room temperature for a 
period of 3 days at the minimum with intermittent agita-
tion. The process softened and broke down the plant’s cell 
wall to release the soluble phytochemicals present. After 3 
days, the mixture was filtered using filter paper. The resul-
tant n-hexane filtrate was concentrated to dryness in-vacuo 
using an evaporator and the resulting powder was kept in an 
air–tight container and refrigerated to preserve.

Experimental Animals

The experimental study was carried out according to the 
protocol of the European Committee Guidelines for the use 
of experimental animals. The study was performed using 
Wistar albino rats of both sexes. A total of 30 albino rats 
weighing 135–190 g were used. The rats were obtained from 
the National Veterinary Research Institute (NVRI) Vom, 
Plateau State, Nigeria. They were kept in the Animal house 
of the Department of Human Anatomy, Faculty of Basic 
Medical Sciences, College of Medical Sciences, University 
of Maiduguri, Borno State The rats were maintained under 
controlled conditions of humidity (50–60%), temperature of 
220 C±30 C, 12 h light and 12 h dark as well as adequate 
ventilation. They were fed with pelletized ECWA (Jos) feed 
and water ad libitum.

Animal Grouping

A total of thirty rats (20 diabetic and 10 normal) of both 
sexes were randomly divided into 6 groups of 5 animals 
each and treated as indicated below. This treatment com-
menced after diabetes was confirmed and continued for a 
period of 28 days.

Group 1 - Non-diabetic control group were administered 
olive oil as vehicle.

Group 2 - Non-diabetic group that was administered 
200 mg kg− 1 of n-hexane extract of Leptadenia hastata.
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Results

Effect of n-hexane leaf Extract of Leptadenia 
hastata on Biochemical Parameters

The aspartate aminotransferase (AST) content in serum was 
significantly (P < 0.05) higher in group III diabetic untreated 
rats (DC) when compared to the non-diabetic groups. Treat-
ment with the extract showed significant (P < 0.05) decrease 
in the level of AST content when compared to the diabetic 
untreated group. Treatment of diabetic rats with the extract 
(groups IV and V) significantly reduced (P < 0.05) ALT 
activity when compared to the diabetic untreated rats (group 
III). The value was comparable to the diabetic rats treated 
with insulin. The result of the AP activity indicated that 
untreated diabetic rats (Group III) had significantly higher 
activity, while the extract treated rats (Group IV and V) 
recorded an activity which was similar to the non-diabetic 
groups (I and II) [Table 1].

There was no significant (P > 0.05) difference level in 
TP except for the insulin treated (Group VI), which it was 
significantly lower (P < 0.05) than all other groups. Analysis 
of TG level showed that diabetic untreated rats (group III) 
had the significantly (P < 0.05) highest TG values than other 
groups. There was a significantly (P < 0.05) higher serum 
levels of TC in the untreated diabetic rats (group III) than 
in the non-diabetic rats (groups I and II). However, the val-
ues in diabetic rats treated with the extract (groups IV and 
V) were similar to those of the non-diabetic rats (groups 
I and II). There was no significant (P > 0.05) difference in 
high density lipoprotein (HDL) levels in the serum of rats in 
all groups. There was no significant (P > 0.05) difference in 
low density lipoprotein (LDL) levels in the serum of rats in 
all groups (Table 2).

There was no significant (P > 0.05) difference in albumin 
and urea content in the serum of rats in all groups. Serum 

was noted and recorded every week. On the 28th day, all 
rats were sacrificed first by inducing sleep with ketamine 
hydrochloride (Rotexmedica, Trittau, Germany). Blood was 
collected from the heart chamber by cardiac puncture and 
centrifuged to separate the blood cells from the serum which 
was analyzed for biochemical parameters [37].

Statistical Analysis

Data was statistically analyzed using GraphPad InStat soft-
ware (version 3.75) by using One-way Analysis of Variance 
(ANOVA) and expressed as mean ± SEM and percentage 
followed by Bonferroni Multiple Comparisons Test. p < 0.05 
was considered to be statistically significant.

Table 1 Effect of hexane extract of Leptadenia hastata on AST, ALT 
and ALP in groups
Groups Treatment AST

(µ/L)
ALT
(µ/L)

ALP
(µ/L)

I Olive Oil 62.6 ± 7.0a 46.6 ± 11.2b 124.6 ± 1.6a

II Extract 
(200 mg/kg)

65.2 ± 0.5a 29.4 ± 1.1b 155.6 ± 1.3c

III Olive Oil 164.4 ± 7.7c 72.4 ± 1.3a 230.8 ± 3.9b

IV Extract 
(100 mg/kg)

115.8 ± 16.9b 33.2 ± 2.3 b 164.6 ± 2.2a

V Extract 
(200 mg/kg)

115.9 ± 16.9b 29.8 ± 3.2b 121.2 ± 4.7a

VI Insulin 173.2 ± 1.3b 45.6 ± 6.5b 225.0 ± 4.9b

The values are expressed as mean ± S.E.M expressed (n = 5). Values 
in the same column with different superscript are significantly dif-
ferent at P < 0.05. Values in the same column with same superscript 
are not significant. AST-aspartate aminotransferase; ALT-alanine 
aminotransferase; ALP-alkaline phosphatase. I – Non-diabetic and 
untreated with extract, II – non-diabetic but extracted treated, III 
– diabetic and untreated, IV – diabetic and treated with 100 mg/kg 
extract, V – diabetic and treated with 200 mg/kg of extract, VI – dia-
betic and treated with insulin

Table 2 Effect of hexane extract of Leptadenia hastata on triglyceride, total cholesterol, total protein, high density lipoprotein and low density 
lipoprotein
Groups Treatment TP

(g/L)
TG
(mg/dl)

TC
(mg/dl)

HDL
(mg/dl)

LDL
(mg/dl)

I Olive Oil 63.0 ± 0.4a 21.2 ± 2.9a 44.3 ± 0.4a 21.9 ± 1.7 a 19.8 ± 1.6 a

II Extract 
(200 mg/kg)

61.8 ± 1.2 a 22.3 ± 0.5a 38.2 ± 1.0a 14.4 ± 0.8 a 20.5 ± 1.2 a

III Olive Oil 61.4 ± 3.3 a 31.7 ± 2.3b 68.4 ± 5.4c 16.6 ± 6.7 a 26.6 ± 1.3 a

IV Extract 
(100 mg/kg)

55.6 ± 2.3 a 21.9 ± 1.7a 37.4 ± 3.6a 19.8 ± 3.0 a 19.4 ± 2.9 a

V Extract 
(200 mg/kg)

53.0 ± 4.8 a 20.2 ± 1.7a 35.1 ± 4.7a 18.8 ± 5.4 a 18.7 ± 5.4 a

VI Insulin 51.6 ± 0.2b 19.8 ± 1.6a 27.0 ± 3.2b 19.8 ± 1.6 a 16.9 ± 0.7 a

Data is presented as mean ± S.E.M. of 5 animals per group. Values with different superscript down the column and different alphabet across 
the column indicate significant difference (p < 0.05). Values with the same superscript across the column indicate no significant difference at 
P < 0.05. TP- total protein, TG- triglycerides, TC- total cholesterol, HDL- high density lipoproteins, LDL- low density lipoproteins. I – Non-
diabetic and untreated with extract, II – non-diabetic but extracted treated, III – diabetic and untreated, IV – diabetic and treated with 100 mg/
kg extract, V – diabetic and treated with 200 mg/kg of extract, VI – diabetic and treated with insulin
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Antioxidant Parameters from Liver Homogenate

The catalase activity from the liver homogenate was not 
significantly different in all the groups when compared to 
the diabetic and non-diabetic groups (Table 4) GSH activ-
ity was significantly higher in groups II, IV and VI than in 
group I (P < 0.05). However, the diabetic untreated (group 
III) and group V showed similar GSH activity with group I 
[P > 0.05]. MDA activity was significantly higher in group 
III than group I (P < 0.05). In addition, the activity was simi-
lar in groups IV – VI with that of group I (P > 0.05) [Table 4].

The superoxide dismutase content from the liver homog-
enate was similar in all the diabetic groups that received 
either the extract or insulin and the non-diabetic groups (I 
and II) [P < 0.05] (Table 4).

Discussion

In the present study, experimental DM increased activities 
of plasma enzymes (ALT, AST, and ALP) in the diabetic 
groups. This might be primarily due to the leakage of these 
enzymes, and more specifically ALT, from the liver cytosol 
into bloodstream [38] demonstrating a hepatocellular dam-
age [39].

In the groups that were administered n-hexane extract of 
Leptadenia hastata, there was a significant decrease in AST, 
ALT and ALP levels compared to the diabetic untreated 
group. This was an indication that the extract may have 
an effect on reducing hepatic damage in the rats in these 
groups. Triterpenoids which are rich in this extract has been 
reported to be hepatoprotective [40][33]. The decrease of 
ALT and AST levels in rats treated with the extract is consis-
tent with the studies of Hussein et al. (2006), where diabetic 
rats which were administered the extract exhibited reduced 
serum AST, ALP and ALT levels. The decrease of the trans-
aminase activity as a result of administration the treatment 
has resulted in improved liver function [41][42][43].

DM is usually associated with several abnormalities 
of fats and lipoproteins [44] which were noticed in STZ-
induced diabetic animals. There was an observed elevation 
in plasma concentrations of TG and TC in the present study 
in the diabetic control group which may be regarded as a 
result of a profound decrease in catabolism of TG-rich lipo-
proteins secondary to reduced activity of lipoprotein lipase 
[45]. The reduction in cholesterol and triglycerides in dia-
betic rats in the present study may be attributed to increased 
clearance and decreased production of the major transport-
ers of endogenously synthesized total cholesterol and tri-
glycerides [46]. A similar effect was reported by [46] [47].

STZ-diabetic animals also have enhanced plasma levels 
of creatinine. This could be attributed to reduced clearance 

creatinine was significantly (P < 0.001) higher in diabetic 
untreated rats (group III) than non-diabetic rats (groups I 
and II) [P < 0.05]. However, diabetic rats treated with the 
extract (groups IV and V) and insulin (group VI) have 
creatinine levels similar to the non-diabetic rats (P > 0.05) 
[Table 3].

Table 3 Effect of hexane extract of Leptadenia hastata on serum albu-
min, urea and creatinine levels
Groups Treatment Albumin

(g/dl)
Creatinine
(mg/dl)

Urea
(mmol/l)

I Olive Oil 32.6 ± 2.2 a 0.7 ± 0.07a 5.8 ± 0.1 a

II Extract 
(200 mg/kg)

29.6 ± 1.2 a 0.7 ± 0.06 7.0 ± 0.3 a

III Olive Oil 33.8 ± 2.9 a 1.5 ± 0.03b 9.1 ± 1.3a

IV Extract 
(100 mg/kg)

29.8 ± 0.9 a 0.7 ± 0.01a 6.3 ± 0.6 a

V Extract 
(200 mg/kg)

27.8 ± 3.2 a 0.8 ± 0.05a 8.7 ± 1.3 a

VI Insulin 33.8 ± 1.3 a 0.8 ± 0.05a 7.4 ± 0.2 a

Data is presented as mean ± S.E.M. of 5 animals per group. Values 
with different superscript down the column and different alphabet 
across the column indicate significant (p < 0.05) difference. Values 
with the same superscript across the column indicate no significant 
difference at (p > 0.05). I – Non-diabetic and untreated with extract, 
II – non-diabetic but extracted treated, III – diabetic and untreated, 
IV – diabetic and treated with 100 mg/kg extract, V – diabetic and 
treated with 200 mg/kg of extract, VI – diabetic and treated with 
insulin

Table 4 Effect of n-hexane Extract of Leptadenia hastata on Oxidative 
Stress Parameters
Groups Treat-

ment
CAT
(µg/ml)

GSH
(µg/ml)

MDA
(µmol/mg 
protein)

SOD
(µ/ml)

I Olive Oil 21.4 ± 1.7a 17.04 ± 0.6a 48.12 ± 3.1a 23.4 ± 1.1 
a

II Extract 
(200 mg/
kg)

21.3 ± 0.3 
a

26.36 ± 0.5b 50.96 ± 1.2a 26.5 ± 0.6 
a

III Olive Oil 25.1 ± 3.4 
a

19.68 ± 0.9a 63.8 ± 6.5b 23.5 ± 1.3 
a

IV Extract 
(100 mg/
kg)

22.8 ± 2.8 
a

22.96 ± 1.3b 50.3 ± 2.9a 24.4 ± 1.7 
a

V Extract 
(200 mg/
kg)

21.9 ± 0.9 
a

17.66 ± 0.3a 47.7 ± 2.1a 25.0 ± 0.5 
a

VI Insulin 26.8 ± 1.7 a 22.08 ± 1.0b 54.4 ± 0.4 a 22.1 ± 1.04 
a

The values are expressed as mean ± SEM (n = 5). Values in the 
same column with different superscript are significantly different 
at P < 0.05. Values in the same column with same superscript are 
not significant. CAT- catalase, GSH- Glutathione reductase, MDA- 
malondialdehyde, SOD- superoxide dismutase. I – Non-diabetic and 
untreated with extract, II – non-diabetic but extracted treated, III 
– diabetic and untreated, IV – diabetic and treated with 100 mg/kg 
extract, V – diabetic and treated with 200 mg/kg of extract, VI – dia-
betic and treated with insulin
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Conclusions

The use of affordable and available alternative medica-
tion in the treatment of diabetes and its associated com-
plications including oxidative stress is the objective of the 
current work. Leptadenia hastata has been locally used to 
reduce serum glucose levels, however, little is known about 
its effect on oxidative stress biomarkers and liver func-
tion enzymes. In the present study, the extract was found 
to significantly decrease hepatic and renal serum biomark-
ers proving that it was beneficial in ameliorating diabetic 
related complications. However, the extract had no effect on 
SOD and CAT levels of liver homogenate but significantly 
increased GSH levels and reduced MDA level. The extract 
is therefore showed promise in improving oxidative stress 
in diabetic rats.

Supplementary Information The online version contains 
supplementary material available at https://doi.org/10.1007/s40200-
022-01017-z.
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