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Background: Diabetes mellitus (DM) is a group of metabolic disorders that are characterized by 
hyperglycemia which results from defects in insulin release or its efficient use by the human body. 
Although significant progress has been made to manage DM and related complications, it remains 
a major global health problem. To this end, the search for new antidiabetic drugs from traditionally 
claimed medicinal plants is important. Aloe megalacantha Baker is an endemic plant used 
traditionally to treat diabetes in Ethiopia. This study aimed to investigate antidiabetic activity of 
isolates from the leaf of A. megalacantha Baker in streptozotocin-induced diabetic mice.
Methods: The exudate of A. megalacantha was collected by cutting the leaves and scraping 
the yellow sap and then dried at room temperature. The dried exudate was subjected to 
repeated thin layer chromatographic (TLC) separations using a mixture of solvent system to 
isolate the major compounds identified on the TLC plate. A single dose of streptozotocin (50 
mg/kg) was injected intraperitoneally to overnight fasted mice to induce diabetes. 
Antidiabetic activity of TLC isolates was assessed by in vivo methods including oral glucose 
tolerance test, antihyperglycemic and hypoglycemic activity tests.
Results: Three major isolates were obtained from the TLC analysis of the exudate of A. 
megalacantha. Exudate and TLC isolates were found to be non-toxic up to a dose of 2000 
mg/kg. The TLC isolates (Ia and Ib) significantly (p<0.05) reduced blood glucose levels and 
also increased body weight change of the diabetic mice compared with control groups.
Conclusion: The present study demonstrated the ability of the exudate of A. megalacantha 
and its TLC isolates to significantly decrease blood glucose levels and increase body weights 
in mice, thus strengthening the claim of its traditional use in DM-related disorders.
Keywords: diabetes, antidiabetic, Aloe megalacantha Baker, streptozotocin, thin layer 
chromatography

Introduction
Diabetes mellitus (DM) is a group of metabolic diseases that are characterized by 
hyperglycemia resulting from defects in insulin secretion, insulin action, or both.1 DM 
is characterized by common symptoms such as frequent urination, intense hunger and 
fatigue, irritability, blurred vision, excessive thirst, wounds that do not heal quickly or 
adequately, sexual dysfunction in men, and gum infections.2 Growth impairment and 
susceptibility to infections are also associated with chronic hyperglycemia.

The burden of DM is likely to increase in developing countries dramatically due to 
progressive uptake of risky lifestyle conditions such as physical inactivity, sedentary 
lifestyle, cigarette smoking and generous consumption of alcohol.3
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In 2019, a total of 463 million people were estimated to 
be living with diabetes, representing 9.3% of the global 
adult population (20–79 years). This number is expected to 
rise to 578 million (10.2%) in 2030 and 700 million 
(10.9%) in 2045.4 From these, an estimated 462 million 
individuals are affected by type 2 diabetes mellitus 
(T2DM) globally.5 According to the International 
Diabetes Federation (IDF), 19 million adults (20–79 
years) were living with diabetes in Africa in 2019. This 
figure is estimated to increase to 47 million by 2045.6

To date, there is no nationally representative survey 
conducted to determine the prevalence of DM in 
Ethiopia. However, it is reported that the overall preva-
lence of diabetes in Ethiopia ranges between 2.0–6.5%.7 

Generally, there is a substantial increase in the prevalence 
of T2DM through time in Ethiopia.8

Many of the world populations still heavily rely on tradi-
tional medicines for primary health care.9–11 Starting from 
the last few decades, cost-effective and relatively safe plant- 
based medicines have been introduced to the mainstream of 
diabetes management and more than 300 plant species are 
reported for their blood glucose lowering effect.12

There are several plant species in Ethiopia which are 
traditionally used by various ethnic communities to treat 
diabetic disorders. These include Aloe megalacantha 
Baker,13,14Justicia schimperiana, Moringa stenopetala 
and Aloe camperi.15 Aloe species such as Aloe lateritia, 
Aloe secundiflora, Aloe camperi and Aloe vera have been 
studied for the management of DM and are found to be 
effective. Aloe vera is the most commonly used and 
widely studied plant.16–18

There are studies on the leaf exudate of Aloe megala-
cantha for its effectiveness in reducing blood glucose levels 
in diabetic mice19 and TLC isolates, that were isolated using 
a solvent mixture of chloroform and methanol (4:1), in the 
inhibition of in vitro α-amylase activity study20 but TLC 
isolates have not been evaluated for their antidiabetic activ-
ity using in vivo models.

To the best of our knowledge, this is the first study to 
evaluate the in vivo antidiabetic effect of TLC isolates of 
A. megalacantha using the solvent mixture of ethyl acet-
ate, methanol and water (77:13:10, v/v/v) by various meth-
ods including hypoglycemic activity, oral glucose 
tolerance test, antihyperglycemic activity and effect on 
body weight change. The study also aimed to strengthen 
the evidence of experiments done to validate the tradi-
tional use of this plant product for diabetes.

Materials and Methods
Chemicals and Reagents
The chemicals and reagents listed below were used to 
perform the experiments. Silica gel type G was obtained 
from Loba Chemie Pvt. Ltd (Mumbai, India), glibencla-
mide was procured from Alfa Aesar manufacturing indus-
try (Lancashire, UK), streptozotocin was purchased from 
Sisco Research Laboratories Pvt. Ltd (Maharashtra, India), 
methanol was purchased from CARLO ERBA reagents 
(France, Val-de-reuil), and ethyl acetate was obtained 
from Loba Chemie Pvt. Ltd (Mumbai, India). All chemi-
cals and solvents were analytical grades.

Instruments and Equipment
Analytical TLC glass plates, TLC jar, measuring cylinder, 
volumetric flask, UV cabinet, automatic TLC coater were 
obtained from CAMAG (Berlin, Germany); electronic bal-
ance and vacuum oven were obtained from Daihan (Seoul, 
South Korea); glucometer and test strips were purchased 
from Care sense N (Seoul, South Korea).

Plant Material
The leaf exudate of A. megalacantha Baker was collected 
from Kilte Awulaelo district, Genfel kebele, eastern zone 
of Tigray, northern Ethiopia, in December 2017. The plant 
material was authenticated by a botanist from the 
Department of Biology, University of Gonder. The speci-
men was deposited in the National Herbarium with a 
voucher number of TY0029/2010.

Experimental Animals and Study Protocol
Swiss albino mice of either sex weighing 25±5 g were 
used in the study. Before the initiation of experiment, the 
mice were acclimatized to the laboratory conditions for a 
period of 7 days. Mice were housed in groups of six per 
cage at 25 ̊C with natural night-day time exposure and at 
room temperature with free access to food at all times 
except in the fasting period and water. The mice were 
obtained from the Department of Pharmacology, Mekelle 
University. The experimental animals were used and sacri-
ficed in accordance with the procedure approved by the 
Health Research and Ethics Review Committee in College 
of Health Sciences, Mekelle University. Moreover, for the 
welfare of the experimental animals, a guide for the care 
and use of laboratory animals published by the Institute for 
Laboratory Animals Research (ILAR)21 and the 
Organization for Environmental Control Development 
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(OECD)22 guidelines were followed. The study was imple-
mented with the approval registration number ERC 1207/ 
2018.

Extract Preparation
The exudate was collected by cutting the leaves transver-
sally near the stem and allowing the yellow sap to come 
down into a plate. The collected exudate was allowed to 
evaporate the water content by leaving in open air until it 
yielded a reddish dark substance. It took 4 days to get 
dried in open air. Yellow brown color dried powder was 
obtained with a percent yield of 32.89% (w/v). Finally, the 
dried powder was then kept in an amber glass container 
and stored in a refrigerator for future use.

Isolation of Compounds
Compounds were isolated from exudate of A. megala-
cantha using preparative TLC prepared by coating the 
glass plates with silica gel using an automatic TLC coater. 
The exudate was dissolved in methanol and applied 
directly as a band to the coated TLC (20 cm x 20 cm) 
over one side of the plate. Mixture of ethyl acetate, metha-
nol and distilled water (77:13:10, v/v/v) was used as a 
solvent system to develop the chromatogram.23 Repetitive 
purification was carried out using TLC of 300 μm 
thickness.

The chromatographic zones were visualized in daylight 
and then using a UV lamp at 254 nm and 365 nm wave-
lengths. After visualizing, the chromatographic zones were 
coded based on ascending order of their retention factor 
(Rf) values. Then each band was carefully scraped off 
separately from the plate and dissolved in ethyl acetate 
and methanol (1:1, v/v); then it was filtered and concen-
trated. After dissolving in methanol, the purified samples 
were applied to analytical TLC plates (0.25 mm thickness) 
manually in the form of spots and allowed to dry and 
viewed under UV light. Different mobile phases were 
also used to check their purity. The Rf values of the sample 
were calculated as follows:

Retention factor Rfð Þ ¼
distance moved by the solute

distance moved by the solvent front 

Acute Oral Toxicity Test
For acute toxicity test, Swiss albino mice of female sex 
weighing 25±5 g were used for the study.24 The test was 
conducted according to the Organization for 
Environmental Control Development Guidelines (OECD) 

No. 425.22 The toxicity test was done after oral adminis-
tration of fixed dose 2000 mg/kg of exudate and 2000 mg/ 
kg of isolates (Ia, Ib, Ic) of A. megalacantha separately. It 
was tested in 3–4 hours fasted mice. For the first 30 
minutes, the mice were observed continuously and peri-
odically during the first 24 h. There was no sign of toxicity 
and mice were alive after taking the leaf exudate and 
isolates of A. megalacantha. The next 4 mice were also 
given the same amount of exudate and isolates. The ani-
mals were observed individually for any change in auto-
nomic or behavioral response. Finally, follow up was done 
daily for 14 days.

Preliminary Phytochemical Screening of the Exudate 
of Aloe megalacantha Baker
Preliminary phytochemical screening of the exudate was 
done based on the standard procedures18,25 to assess the 
presence of secondary metabolites.

Antidiabetic Activity of the Leaf Exudate 
and TLC Isolates
Experimental Design and Study Protocol
The leaf exudate and its TLC isolates, 2 mg/kg glibencla-
mide (standard drug)26 and vehicle were given to mice 
using oral gavage for 21 consecutive days on a once daily 
basis. The exudate (100, 200 and 400 mg/kg), isolates (200 
and 400 mg/kg) and standard drug (2 mg/kg) were dis-
solved in 2% dimethyl sulfoxide (DMSO). Body weight 
and fasting blood glucose levels were measured at weekly 
intervals (on days 0, 7, 14 and 21) until the end of the 
study (3 weeks).

The percentage of blood glucose level reduction was 
calculated using the following formula:

Percent of reduction ¼
G0 � G21

G0 

Where G0 is blood glucose level at day 0; G21 is blood 
glucose level at day 21.

Blood glucose was measured using a glucometer. The 
effect of exudate and isolates of A. megalacantha on body 
weight was determined and recorded during the study 
period using a digital weighing balance.

Hypoglycemic Activity
Hypoglycemic Activity of Leaf Exudate
Overnight fasted Swiss albino mice of both sexes were 
divided into five groups (three test and two control 
groups), each group comprising six mice.
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Group I: normal control mice, which were treated with 
2% DMSO; group II: normal mice which were given the 
leaf exudate of A. megalacantha (100 mg/kg); group III: 
normal mice which were given the leaf exudate of A. 
megalacantha (200 mg/kg); group IV: normal mice 
which were given the leaf exudate of A. megalacantha 
(400 mg/kg) and group V: normal mice which were 
given the standard drug glibenclamide (2 mg/kg).

All the substances were given orally using gavage. Blood 
samples from the control and test animals were collected at 
0, 2, 4 and 6 h following glibenclamide, leaf exudate and 
vehicle administration. Blood samples were taken from tails 
of the mice using the tail snip method and blood glucose 
levels were measured using a glucometer. The effects of the 
leaf exudate were compared with the control groups.

Hypoglycemic Activity of TLC Isolates
Overnight fasted normal Swiss albino mice were divided 
into eight groups of six mice each. These included: Group I: 
normal control mice, which were treated with 2% DMSO; 
groups II & III: normal mice treated with 200 and 
400 mg/kg of Ia respectively; group IV & V: normal mice 
treated with 200 and 400 mg/kg of Ib respectively; group 
VI& VII: normal mice treated with 200 and 400 mg/kg of Ic 
respectively; and group VIII: normal mice treated with 2 
mg/kg glibenclamide.

All the substances were given orally using gavage. The 
effects of the isolates were compared with the control 
groups. Blood samples from the control and test animals 
were collected at 0, 2, 4 and 6 h following glibenclamide, 
isolate and vehicle administration. Blood glucose levels 
was measured using a glucometer and blood samples were 
taken from tails of the mice using the tail snip method.

Oral Glucose Tolerance Test (OGTT)
OGTT of Leaf Exudate
Mice of both sexes were fasted overnight and grouped into 
six groups of six miceeach. Group I: normal control mice, 
which were treated with 2% DMSO; group II: mice 
received 2 g/kg glucose and treated with 2% DMSO; 
group III: mice received 2 g/kg glucose and treated with 
100 mg/kg exudate; group IV: mice received 2 g/kg glu-
cose and treated with 200 mg/kg exudate; group V: mice 
received 2 g/kg glucose and treated with 400 mg/kg exu-
date; and group VI: mice received 2 g/kg glucose and 
treated with 2 mg/kg glibenclamide.

The loading glucose was given 30 minutes after taking 
the exudate, standard drug and vehicle. Blood samples 

from each mouse were taken from the tail-vein of each 
mouse at 0 min, after 30, 60, 120 and 180 min of glucose 
loading. Then glucose level was measured using a 
glucometer.

OGTT of Isolates
To assess oral glucose tolerance, animals were fasted over-
night and divided into nine groups of six mice each. Group 
I: normal control mice, which were treated with 2% DMSO; 
group II: control mice received 2 g/kg glucose and treated 
with 2% DMSO; groups III and IV: mice received 2 g/kg 
glucose and treated with (200 and 400 mg/kg) of Ia respec-
tively; groups V and VI: mice received 2 g/kg glucose and 
treated with (200 and 400 mg/kg) of Ib respectively; groups 
VII and VIII: mice received 2 g/kg glucose and treated with 
(200 and 400 mg/kg) of Ic respectively; and group IX: mice 
received 2 g/kg glucose and treated with 2 mg/kg 
glibenclamide.

The loading glucose was given 30 minutes after taking 
the isolates, standard drug and vehicle. Blood samples 
from each mouse was taken from the tail vein of each 
mouse at 0 min, after 30, 60, 120 min and 180 min of 
glucose loading. Then glucose level was measured using a 
glucometer.

Induction of Diabetes Mellitus
Swiss albino mice of both sexes were fasted overnight 
with free access to water, and then injected with a dose 
of streptozotocin (50 mg/kg body weight) intraperitoneally 
where it was dissolved in 0.1M sodium citrate solution 
(pH 4.5).27 Water and food were given 30 minutes after 
administration. Additionally, oral solution of 5% glucose 
was provided for the next 24 hours to prevent hypoglyce-
mic shock and mortalities during the hypoglycemic phase. 
As a result, no mortality was recorded due to hypoglyce-
mic shock. After 72 h, blood glucose level was measured 
in mice fasted for 12 h using a glucometer. Mice with 
greater than 200 mg/dl were selected as diabetic and used 
for further experiments.

Experimental Design for 
Antihyperglycemic Effect of the Exudate
The experimental mice were divided randomly into six 
groups of six mice each to test the antihyperglycemic 
effect of the exudate as follows: Group I: normal control 
mice, which were treated with 2% DMSO; group II: dia-
betic control mice, which were treated with 2% DMSO; 
group III: diabetic mice which were given exudate of A. 
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megalacantha (100 mg/kg); group IV: diabetic mice which 
received exudate of A. megalacantha (200 mg/kg); group 
V: diabetic mice which were treated with A. megalacantha 
(400 mg/kg) of exudate and group VI: diabetic mice which 
received the standard drug glibenclamide (2 mg/kg).

Experimental Design for 
Antihyperglycemic Effect of the Isolates
Antidiabetic activity of the isolates was investigated in 
nine groups consisting of six diabetic mice in each. 
These include: Group I: normal control mice, which were 
treated with 2% DMSO; group II: diabetic control mice 
which received 2% DMSO; groups III & IV: diabetic mice 
treated with 200 mg/kg and 400 mg/kg of isolate Ia 
respectively; groups V & VI: diabetic mice treated with 
200 mg/kg and 400 mg/kg of isolate Ib respectively; 
groups VII & VIII: diabetic mice treated with 200 mg/kg 
and 400 mg/kg of isolate Ic respectively and group IX: 
diabetic mice treated with 2 mg/kg glibenclamide.

Effect of the Leaf Exudate and TLC 
Isolates on Body Weight
The effects of leaf exudate and TLC isolates on body weight 
change were determined and recorded at D0, D7, D14 and 
D21 of the study period using a standard weighing balance.

Data Analysis
Results were reported as a mean plus or minus standard 
error of the mean (M ± SEM) and computed using SPSS 
version 21. One-way analysis of variance (ANOVA) fol-
lowed by Tukey’s post-hoc test were used to compare 
results among and within groups for difference between 
initial and final results. A p-value < 0.05 was considered as 
statistically significant.

Results
Isolation of Compounds from Leaf 
Exudate of A. megalacantha
Three yellow amorphous solid isolates (Ia, Ib and Ic) were 
obtained from leaves exudate of A. megalacantha with Rf 

values of 0.32, 0.55 and 0.63 respectively. The TLC chro-
matograms of the isolates (Ia, Ib and Ic) observed under a 
UV lamp are shown in Figure 1.

Acute Toxicity
There was no mortality or any sign of tremor, convul-
sion, salivation, lethargy, sleep or coma up to the dose 

of 2000 mg/kg of both the exudate and isolates. Acute 
toxicity studies of the leaves exudate and TLC isolates 
of A. megalacantha showed no toxicity up to the dose of 
2000 mg/kg. There was no lethality and sign of toxicity 
throughout the treatment period and it was also found 
safe in other studies.19,28 As per the OECD guidelines, 
the LD50 of the leaves exudate and isolates of A. mega-
lacantha is more than 2000 mg/kg (OECD, 2008) and 
hence, 1/20, 1/10 and 1/5 of the leaves exudate of A. 
megalacantha and 1/10 and 1/5 of the TLC isolates of 
A. megalacantha were used for the antidiabetic activity 
study. Similar doses of this plant was used by Hammeso 
and coauthors.19

Preliminary Phytochemical Screening of 
Leaf Latex of Aloe megalacantha Baker
Chemical constituents including alkaloids, tannins, carbo-
hydrates, phenols, saponins, anthraquinones and flavo-
noids were detected in the phytochemical screening test 
of the leaves exudate. The above listed phytochemicals 
and Aloin was also found in other Aloe species such as 
Aloe lateritia and Aloe secundiflora.18

Antidiabetic Activity
Hypoglycemic Activity
The effect of the leaf exudate of A. megalacantha on blood 
glucose levels in normal fasted mice is shown in Table 1. The 
100 mg/kg dose of leaf exudate did not show any significant 
decrease in blood glucose levels in normal mice while leaf 
exudate 200 mg/kg showed a significant (p<0.05) decrease in 
blood glucose levels in normal mice at the 6 hwhen com-
pared with the normal control mice. The 400 mg/kg dose of 

A under UV 365  nm           B under UV 254  nm

Ic

Ib

Ia

Ic

Ib

Ia

Figure 1 TLC isolates of the leaf exudate of A. megalacantha using ethyl acetate, 
methanol and water in the ratio of 77:13:10, v/v/v. (A) under UV 365 nm, (B) under 
UV 254 nm. 
Abbreviations: Ia, isolate a; Ib, isolate b; Ic, isolate c.
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leaf exudate showed significant (p<0.05) decrease in blood 
glucose levels starting from 2nd hwhen compared with nor-
mal control mice. Similarly, the 400 mg/kg dose of leaf 
exudate had a comparable effect with the standard drug at 4 
and 6 hcompared with the vehicle-taking normal controls.

Hypoglycemic activity of isolates was investigated on 
normal mice as shown in Table 2. The hypoglycemic effect 
was measured at 0 h, 2 h, 4 h and 6 h. No isolate showed 
significant hypoglycemic activity in any of the doses (200 
and 400 mg/kg) while the standard drug (2 mg/kg) showed a 
significant blood glucose lowering effect starting from 2n h.

Oral Glucose Tolerance Test
The effect of exudate of A. megalacantha on OGTT was 
tested on normal mice as shown in Table 3. The lower dose 
of the exudate 100 mg/kg orally did not significantly reduce 
the plasma glucose level on glucose loading dose given to 
normal mice. However, 200 mg/kg and 400 mg/kg showed 
significant (p<0.05) decrease in glucose level starting from 
120 min compared with control group. In addition, at 180 
min both 200 mg/kg and 400 mg/kg of exudate reduced the 

blood glucose levels significantly, (p<0.05) and (p<0.01) 
respectively. OGTT test of A. megalacantha isolates was 
also done in 2 g/kg glucose given to normal mice at 0 min, 
30 min, 60 min, 120 min and 180 min (Figure 2).

As shown in Table 4, doses 400 mg/kg of Ia and 200 mg/kg 
of Ib showed significant (p<0.05) decrease in blood glucose 
levels compared with the mice given 2 g/kg glucose, at 120 
minand 180 min. The 400 mg/kg dose of Ib also decreased the 
blood glucose levels significantly (P<0.05) starting from 120 
minwhen compared with 2 g/kg glucose given to untreated 
mice. Moreover, the standard drug significantly (p<0.05) low-
ered the blood glucose levels starting from 60 min (Figure 3).

Antihyperglycemic Activity Test
Antihyperglycemic activity of exudate of A. megalacantha 
was assessed for 21 days on STZ induced diabetic mice as 
shown in Table 5. The dose of 100 mg/kg exudate of A. 
megalacantha did not show significant decreases in blood 
glucose levels, while 200 mg/kg exudate of A. megala-
cantha significantly decreased blood glucose levels 
(p<0.05) on day 21. The dose 400 mg/kg of exudate 

Table 1 Hypoglycemic Activity of Leaf Exudate of A. megalacantha in Normal Mice

Treatment Group Blood Glucose Level mg/dl

0 h 2 h 4 h 6 h

2% DMSO 

100 mg/kg exudate

120.00 ± 6.58 

121.50 ± 6.57

114.33 ± 3.19 

111.66 ± 3.14

108.66 ± 1.56 

108.50 ± 4.65

105.83 ± 3.45 

98.66 ± 2.31
200 mg/kg exudate 114.00 ± 3.80 106.17 ± 1.88 99.66 ± 2.53 88.83 ± 4.87*

400 mg/kg exudate 

2 mg/kg GA

113.00 ± 3.80 

115.00 ± 4.33

101.33 ± 3.08* 

100.00 ± 2.46*

86.80 ± 5.87** 

87.66 ± 2.65**

75.50 ±5. 27*** 

70.83 ± 2.98***

Notes: Data are expressed as mean ± standard error of mean (SEM); n=6; where *significant values at p<0.05 compared with group II; ** significant values at p<0.01 
compared with group II; ***significant values at p<0.001 compared with group II. 
Abbreviations: DMSO, dimethyl sulfoxide; GA, glibenclamide.

Table 2 Hypoglycemic Activity of Isolates in Normal Mice

Treatment Group Blood Glucose Level mg/dl

0 h 2 h 4 h 6 h

2% DMSO 
200 mg/kg Ia

131.33 ± 7.03 
139.50 ± 3.83

119.83 ± 4.24 
124.67 ± 3.19

108.33 ± 2.70 
113.67 ± 2.96

102.50 ± 2.67 
106.67 ± 3.37

400 mg/kg Ia 129.33 ± 3.96 119.67 ± 3.51 113.67 ± 2.82 105.33 ± 1.12

200 mg/kg Ib 135.17 ± 5.93 128.51 ± 0.03 118.00 ± 4.56 109.17 ± 4.89
400 mg/kg Ib 128.17 ± 3.99 117.67 ± 2.23 105.17 ± 1.47 94.67 ± 2.35

200 mg/kg Ic 136.67 ± 4.93 128.00 ± 4.78 121.50 ± 6.58 109.83 ± 3.28

400 mg/kg Ic 126.50 ± 4.96 121.17 ± 4.81 112.00 ± 2.71 104.33 ± 3.21
2 mg/kg GA 131.67 ± 3.62 100.50 ± 3.80* 90.17 ± 2.49* 76.00 ± 3.61***

Notes: Ia: isolate a, Ib: isolate b, Ic: isolate c. Data are expressed as mean ± standard error of mean (SEM); n=6; where *significant values at p<0.05 compared with group II; 
*** significant values at p<0.01 compared with group II. 
Abbreviations: DMSO, dimethyl sulfoxide; GA, glibenclamide.
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showed a significant (p<0.05) decrease in FBG starting 
from day 14 when compared with diabetic untreated 
mice. Additionally, the standard drug is found to be an 
effective (p<0.05) blood glucose lowering agent starting 
from day 7 of the experiment. The percentages of reduc-
tion of blood glucose levels were 33.42 and 29.14 for 200 
and 400 mg/kg of exudate of A. megalacantha, 
respectively.

The antihyperglycemic activity of the isolates was 
recorded for 21 days at the doses 200 mg/kg and 400 mg/kg 
of each isolate as shown in Table 6. The dose 400 mg/kg of Ia 
and 200 mg/kg of Ib showed significant (p< 0.01) decreases in 
blood glucose levels on day 21 compared with the untreated 
diabetic mice. Whereas 400 mg/kg of Ib showed significant 

(p<0.01) decreases in blood glucose levels starting from day 
14 compared with the untreated diabetic mice. The dose 400 
mg/kg of Ib also showed comparable effect with the standard 
drug glibenclamide on day 21 when compared with untreated 
diabetic mice.

Effect of Exudate and Isolates on Body 
Weight Change
Streptozotocin-induced untreated diabetic mice produced 
significant loss in body weight compared with normal 
mice during the study as shown in Table 7. The dose of 
100 mg/kg leaf exudate of A. megalacantha showed 
body weight improvement but this was not statistically 
significant compared with the diabetic control group. 
The doses 200 mg/kg and 400 mg/kg of leaf exudate 
of A. megalacantha showed significant (p<0.05) increase 
in body weight of mice compared with the diabetic 
control group at day 21 and the percentage of improve-
ment was 9.7% and 11.3% respectively for doses 200 
mg/kg and 400 mg/kg of the exudate. The body weight 
change with the isolated compounds was also measured 
in the diabetic mice that were taking the treatment for 
21 days as shown in Table 8. The doses 400 mg of 
isolate Ia, 200 mg/kg of isolate Ib and 400 mg/kg of 
isolate Ib improved body weight significantly (p<0.05) 
with an average increase in weight of 10%, 12.77% and 
20.45%, respectively. The effect of the standard drug on 
body weight was observed starting from day 14 and the 
average body weight change was 9.37%.

Discussion
Medicinal plants are the potential source of bioactive agents 
and have gained worldwide acceptance for their effective-
ness in treating various ailments. The ethnobotanical 

Table 3 Results of OGTT Test of Exudate of A. megalacantha in Normal Mice

Treatment Group Blood Glucose Level mg/dl

0 min 30 min 60 min 120 min 180 min

2% DMSO 125.83 ± 4.29 132.50 ± 2.46 128.67 ± 5.39 129.00 ± 3.64 112.17 ± 5.65

2% DMSO +2 g/kg Glu 126.00 ± 6.92 240.00 ± 16.1 196.50 ± 9.36 163.17 ± 7.56 132.66 ± 3.46
100 mg/kg exudate +2 g/kg Glu 117.33 ± 4.86 254.67 ± 21.43 163.00 ± 12.48 145.00 ± 7.76 130.83 ± 3.77

200 mg/kg exudate +2 g/kg Glu 121.00 ± 4.39 238.00 ± 14.04 187.00 ± 9.39 138.17 ± 4.79* 112.67 ± 3.63*

400 mg/kg exudate +2 g/kg Glu 117.33 ± 3.05 233.00 ± 14.34 164.33 ± 5.14 137.83 ± 3.61* 109.67 ± 3.54**
2 mg/kg GA+2 g/kg Glu 109.17 ± 2.58 207.50 ± 11.56 146.83 ± 3.86** 106.50 ± 2.98*** 98.30 ± 2.16***

Notes: Data are expressed as mean ± standard error of mean (SEM); n=6; where *significant values at p<0.05 compared with group II; ** significant values at p<0.01 
compared with group II; ***significant values at p<0.001 compared with group II. 
Abbreviations: DMSO, dimethyl sulfoxide; GA, glibenclamide; Glu, glucose.
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Figure 2 Time dependent decrease in glucose levels of the OGTT test of exudate 
of A. megalacantha in normal mice. Group I: 2% DMSO; Group II: 2% DMSO + 2 g/ 
kg glucose; Group III: 100 mg/kg exudate +2 g/kg glucose; Group IV: 200 mg/kg 
exudate +2 g/kg glucose; Group V: 400 mg/kg exudate +2 g/kg glucose; Group VI: 2 
mg/kg GA + 2 g/kg glucose.
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prospect provides a clue in developing drugs for the man-
agement of human diseases including diabetes. Several plant 
products are found to be safe, effective and inexpensive 
sources for indigenous remedies. The plants are gaining 
popularity equally among the people of both urban and 
rural areas for the alleviation of illnesses, especially in 
developing countries.29 Similarly, A. megalacantha is used 
as traditional medicine to treat DM in Ethiopia.13,14

Different mechanisms of action of plant products to 
decrease blood glucose levels are already identified. Some 
plants lowered blood glucose levels by stimulating the β- 
cells of Langerhans in a similar mechanism to sulfonylurea 
drugs like glibenclamide.30 Some plants may also reduce 

blood sugar levels via enhancing insulin secretion through 
closing KATP in the membrane of pancreatic β-cells; 
meglitinides also act in this way. They may also act by 
blocking liver gluconeogenesis similar to biguanides such 
as metformin.31

In normoglycemic mice, leaves exudate of A. megala-
cantha at the dose of 400 mg/kg showed a significant 
hypoglycemic effect after 2 h (Figure 2). This effect was 
comparable to the standard drug glibenclamide. Thus, the 
leaves exudate of A. megalacantha may produce a hypo-
glycemic effect through a similar mechanism to glibencla-
mide, that is by enhancing insulin release or an insulin-like 
effect. The evidence for this conclusion is lent from other 
plant products including Vinca rosa32 and Cassia italica.33 

These have been reported to exhibit a similar mechanism 
to glibenclamide. The isolates of the leaf exudate of A. 
megalacantha resulted in reductions in blood glucose 
levels but these were not statistically significant.

Flavonoids have been detected on the phytochemical 
screening of the leaf exudate. These secondary metabolites 
are found to be blood glucose lowering constituents via 
enhancing insulin action34 as well as by enhancing sensi-
tivity of insulin secretion.35 Hence, the hypoglycemic 
activity of the leaves exudate of A. megalacantha may be 
due to the presence of these secondary metabolites.

Oral glucose tolerance test measures the body’s abil-
ity to metabolize and use glucose, the body’s main 
source of energy.36,37 OGTT is a well-accepted and 
frequently used assay to screen hypoglycemic activity.38 

A marked increase in the blood glucose level was 
observed following the glucose challenge test. This 
effect could be due to the reduction of glucose 

Table 4 Results of OGTT Test of A. megalacantha Isolates in Normal Mice

Treatment Group Blood Glucose Level mg/dl

0 min 30 min 60 min 120 min 180 min

2% DMSO 143.83 ± 8.68 148.50 ± 8.29 128.00 ± 2.87 120.67 ± 3.29 125.67 ± 4.38

2% DMSO +2 g/kg Glu 132.17 ± 6.70 227.33 ± 17.66 207.00 ± 7.57 192.33 ± 4.36 184.00 ± 3.67
200 mg/kg Ia +2 g/kg Glu 124.83 ± 9.60 231.00 ± 21.98 200.67 ± 8.16 172.83 ± 8.98 163.67 ± 6.51

400 mg/kg Ia +2 g/kg Glu 122.67 ± 6.23 242.30 ± 14.94 193.00 ± 2.92 163.50 ± 3.78* 152.50 ± 5.17*

200 mg/kg Ib +2 g/kg Glu 113.17 ± 6.95 196.67 ± 9.05 183.67 ± 6.35 162.33 ± 4.76*. 150.17 ± 3.54*
400 mg/kg Ib +2 g/kg Glu 112.50 ± 3.98 257.50 ± 29.08 195.00 ± 7.46 160.66 ± 9.34*. 143.67 ± 9.03**.

200 mg/kg Ic +2 g/kg Glu 117.50 ± 5.27 268.83 ± 13.48 197.83 ± 7.41 182.00 ± 7.19 169.17 ± 8.77

400 mg/kg Ic +2 g/kg Glu 118.83 ± 7.06 242.67 ± 10.74 191.83 ± 11.47 183.83 ± 6.24 160.50 ± 8.45
2 mg/kg GA +2 g/kg Glu 115.67 ± 5.84 194.67 ± 4.96 171.33 ± 2.87* 152.83 ± 4.4** 98.67 ± 2.75***

Notes: Data are expressed as mean ± standard error of mean (SEM); n=6; where *significant values at p<0.05 compared with group II; ** significant values at p<0.01 
compared with group II; ***significant values at p<0.001 compared with group II. 
Abbreviations: DMSO, dimethyl sulfoxide; GA, glibenclamide; Glu, glucose; Ia, isolate a; Ib, isolate b; Ic, u isolate c.
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Figure 3 Time dependent decrease in glucose levels of the OGTT test of A. 
megalacantha isolates in normal mice. Group I: 2% DMSO; Group II: 2% DMSO + 
2 g/kg glucose; Group III: 200 mg/kg Ia +2 g/kg glucose; Group IV: 400 mg/kg Ia +2 g/ 
kg glucose; Group V: 200 mg/kg Ib +2 g/kg glucose; Group VI: 400 mg/kg Ib +2 g/kg 
glucose; Group VII: 200 mg/kg Ic +2 g/kg glucose; Group VIII: 400 mg/kg Ic +2 g/kg 
glucose; Group IX: 2 mg/kg GA + 2 g/kg glucose.
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utilization by tissues and an increased hepatic glucose 
production, or because of decreased insulin secretion.39 

The administration of leaves exudate and isolates (Ia 
and Ib) of A. megalacantha showed a significant 
decrease in blood glucose levels following the glucose 

loading dose given to mice (Figures 2 and 3). These 
results revealed that leaves exudate and TLC isolates 
(Ia, Ib) of A. megalacantha increased glucose utiliza-
tion, which indicates the improvement of glucose home-
ostasis in the treated mice.

Table 6 Antihyperglycemic Activity of Isolates in STZ-Induced Diabetic Mice

Treatment Group Fasting Blood Glucose Level mg/dl

Fbg0 Fbg7 Fbg14 Fbg21 %Redn

(normal) 2% DMSO 122.17 ± 8.09 129.50 ± 6.48 123.33 ± 4.43 119.00 ± 2.89 2.46

(diabetic) 2% DMSO 314.00 ± 19.73 329.17 ± 16.2 336.33 ± 16.88 352.83 ± 16.19 − 12.37
200 mg/kg Ia 312.00 ± 17.28 299.17 ± 16.51 290.33 ± 15.55 290.17 ± 17.28 6.99

400 mg/kg Ia 299.83 ± 12.99 280.33 ± 14.31 276.17 ± 17.22 261.17 ± 16.33** 12.89

200 mg/kg Ib 355.83 ± 26.88 305.83 ± 24.41 291.00 ± 22.74 259.67 ± 19.88** 27.02
400 mg/kg Ib 318.50 ± 38.97 283.17 ± 25.29 242.50 ± 12.95** 203.5 ± 13.19*** 36.1

200 mg/kg Ic 290.50 ± 16.69 275.33 ± 16.94 267.67 ± 16.00 283.17 ± 19.05 2.5

400 mg/kg Ic 339.67 ± 16.31 316.17 ± 22.97 291.33 ± 24.10 285.17 ± 25.21 16.04
2 mg/kg GA 325.83 ± 34.87 234.67 ± 13.79* 174.30 ± 5.78*** 135.83 ± 8.01*** 58.3

Notes: Data are expressed as Mean ± Standard Error of Mean (SEM); n=6; Where *significant values at p<0.05 compared with group II; ** Significant values at p<0.01 
compared with group II; *** Significant values at p<0.001 compared with group II. 
Abbreviations: DMSO, dimethyl sulfoxide; GA, glibenclamide; % redn, percent of reduction; Ia, isolate a; Ib, isolate b; Ic, isolate c.

Table 5 Antihyperglycemic Activity of Exudate in STZ-Induced Diabetic Mice

Treatment Group Fasting Blood Glucose Level mg/dl

D0 D7 D14 D21 % Reduction

(normal) 2% DMSO 121.83 ± 4.5 113.16 ± 4.13 116.33 ± 5.61 124.00 ± 3.64 −1.78

(diabetic) 2% DMSO 300.00 ± 33.27 296.16 ± 28.88 297.66 ± 19.22 284.66 ± 28.59 5.11
100 mg/kg exudate 290.33 ± 33.79 278.00 ± 30.23 256.00 ± 26.56 218.16 ± 21.24 24.86

200 mg/kg exudate 311.16 ± 30.95 287.66 ± 29.29 258.16 ± 19.97 207.16 ± 11.73* 33.42

400 mg/kg exudate 261.33 ± 43.97 237.00 ± 32.14 205.33 ± 17.62* 185.17 ± 11.33** 29.14
2 mg/kg GA 253.33 ± 17.70 187.66 ± 9.35* 180.17 ± 16.46** 153.83 ± 10.72*** 39.28

Notes: Data are expressed as mean ± standard error of mean (SEM); n=6; where *significant values at p<0.05 compared with group II; ** significant values at p<0.01 
compared with group II; ***significant values at p<0.001 compared with group II. 
Abbreviations: DMSO, dimethyl sulfoxide; GA, glibenclamide.

Table 7 The Effect of Leaf Exudate on Body Weight in STZ-Induced Diabetic Mice

Treatment Group Weight of Mice

D0 D7 D14 D21 % ∆ in BW

(normal) 2% DMSO 24.06 ± 0.36 25.87 ± 0.36 26.04 ± 0.52 27.84 ± 0.45 15.7

(diabetic) 2% DMSO 23.63 ± 0.48 22.60 ± 0.66 22.44 ± 0.72 22.10 ± 1.34 −6.47
100 mg/kg exudate 24.16 ± 0.49 24.04 ± 0.66 24.55 ± 0.67 25.48 ± 0.52 5.46

200 mg/kg exudate 24.44 ± 0.71 25.36 ± 0.54 25.65 ± 0.48 26.79 ± 0.65* 9.62
400 mg/kg exudate 24.30 ± 1.33 24.66 ± 0.83 26.03 ± 0.70* 27.05 ± 0.94** 11.32

2 mg/kg GA 24.13 ± 1.34 24.39 ± 1.17 25.90 ± 1.36* 26.39 ± 1.26* 9.37

Notes: % ∆ in BW: % of change in body weight; data are expressed as mean ± standard error of mean (SEM); n=6; where *significant values at p<0.05 compared with 
group II, ** significant values at P<0.01 compared with group II. 
Abbreviations: DMSO, dimethyl sulfoxide; GA, glibenclamide.
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In the present study, 200 mg/kg and 400 mg/kg doses 
of leaves exudate of A. megalacantha resulted in signifi-
cant decreases in blood glucose levels starting from 120 
min. While the isolates of A. megalacantha at 400 mg/kg 
of Ia and 200 mg/kg and 400 mg/kg of Ib showed a 
significant lowering effect of blood glucose levels com-
pared with the control mice given glucose. The finding of 
this study agrees with the study done by Beppu and coau-
thors on A. arborescens that showed significant reduction 
of blood glucose levels 3 h after of taking the glucose 
loading dose.40 The leaves exudate and TLC isolates of A. 
megalacantha showed better inhibitory activity, compared 
with the diabetic control, suggesting that leaves exudate 
and TLC isolates could decrease the postprandial glucose 
level, probably by enhancing the secretion of insulin in 
response to glucose load and increased peripheral utiliza-
tion of glucose.36 Additionally, it might be due to restora-
tion of delayed insulin response or due to inhibition of 
intestinal absorption of glucose.38

Streptozotocin is the most commonly used chemical 
substance in the induction of diabetes in animals. STZ 
(2-deoxy-2-(3-methyl-3-nitrosourea)-1-D-glucopyranose) 
is a broad-spectrum antibiotic produced by the bacterium 
Streptomyces achromogenes in 1959.41 It is toxic to pan-
creatic cells in a way that induces rapid and irreversible 
necrosis of cells and results in endogenous chronic oxida-
tive stress.42

The mechanism of STZ in DM induction mainly 
involves DNA alkylation-induced generation of reactive 
oxygen species (ROS) and boosts formation of nitric 
oxide (NO) in the β-cells of the pancreas. Streptozotocin 
enters the β-cells and forms a methyl nitrosourea moiety 

which results in alkylation of DNA. This alkylation- 
induced DNA damage causes activation of poly ADP- 
ribosylation with depletion of cellular NAD+ and ATP. 
This also results in enhanced ATP dephosphorylation 
which will increase the availability of substrate for 
xanthine oxidase that results in formation of superoxide 
radicals. Additionally, hydrogen peroxide and hydroxyl 
radicals are also generated.43 The present study demon-
strated that intra-peritoneal injection of STZ increases 
fasting blood glucose level and decreases body weight. 
This result is in agreement with previous studies done 
elsewhere.44

The major goal in the management of DM is keeping 
both short-term as well as long-term blood glucose levels 
within acceptable limits by reducing the complications. 
The optimization of both fasting blood glucose and post-
prandial glucose levels is also important in achieving 
expected glucose levels. A study has reported that post-
prandial glucose levels could be a better marker for gly-
cemic control than fasting blood glucose levels.45 The 
result of this study showed that there was a significant 
reduction in blood glucose levels of the diabetic mice 
treated with the leaves exudate of A. megalacantha at 
200 mg/kg and 400 mg/kg compared with the diabetic 
control mice. This finding agrees with the study done on 
similar species, i.e. Aloe lateritia, A. secundiflora18 and A. 
camperi.16

The results of the present study demonstrated that the 
leaves exudate of A. megalacantha contains phytochem-
icals such as flavonoids, alkaloids, polyphenols and tan-
nins. These phytochemicals may also contribute to its 
antidiabetic effect.46 Aloe vera and A. arborescens have 

Table 8 The Effect of Isolates on Body Weight in STZ-Induced Diabetic Mice

Treatment 
Group

Weight of Mice

D0 D7 D14 D 21 % ∆ in BW

(normal) 2% DMSO 26.38 ± 0.49 27.79 ± 0.60 29.02 ± 0.54 30.72 ± 0.60 16.45

(diabetic) 2% DMSO 27.17 ± 1.03 25.77 ± 0.89 24.58 ± 0.84 23.86 ± 0.97 −12.18
200 mg/kg Ia 26.52 ± 0.95 26.80 ± 1.06 27.45 ± 1.02 27.83 ± 1.05 4.4

400 mg/kg Ia 25.89 ± 1.15 26.40 ± 1.37 27.74 ± 1.53 28.48 ± 1.30* 10

200 mg/kg Ib 25.52 ± 0.82 26.49 ± 0.72 27.88 ± 0.78 28.78 ± 0.64* 12.77
400 mg/kg Ib 24.01 ± 0.69 25.36 ± 0.78 27.60 ± 0.61 28.92 ± 0.60**. 20.45

200 mg/kg Ic 25.48 ± 0.89 26.52 ± 0.82 27.13 ± 0.84 27.47 ± 0.78 7.8

400 mg/kg Ic 24.96 ± 1.07 25.38 ± 1.30 26.50 ± 1.31 26.65 ± 1.14 6.77
2 mg/kg GA 26.32 ± 0.97 27.97 ± 0.99 29.28 ± 0.98* 30.80 ± 0.89*** 17

Notes: Data are expressed as mean ± standard error of mean (SEM); n=6; where *significant values at p<0.05 compared with group II; ** significant values at p<0.01 
compared with group II; ***significant values at p<0.001 compared with group II. 
Abbreviations: DMSO, dimethyl sulfoxide; GA, glibenclamide; Ia, isolate a; Ib, isolate b; Ic, isolate c; % ∆ in BW, % of change in body weight.
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been reported to have in vivo antidiabetic effects by 
increasing the secretion of insulin by β-cells of the pan-
creas, by preventing oxidative stress and inhibiting the 
pancreatic β-cell destruction.18 Thus as A. megalacantha 
is in the same genus with Aloe vera and A. arborescens it 
is safe to suggest that the antidiabetic effect of A. mega-
lacantha may be by increasing insulin secretion of the β 
cells of the pancreas and by preventing oxidative stress 
and inhibiting the related pancreatic β-cell destruction.

Several studies have reported that polyphenols and 
flavonoids convey their antidiabetic effect by various 
mechanisms, including by inhibition of α-amylase effect, 
stimulating insulin secretion and by enhancing peripheral 
glucose consumption.47 Flavonoids and polyphenols are 
also found to be effective in decreasing diabetes-related 
complications in liver, kidneys and blood vessels via 
aldose reductase inhibition, advanced glycation end-pro-
ducts inhibition and by decreasing oxidative stress.47

A study done by Chien and coauthors stated that natu-
rally occurring anthraquinones such as cascarin, catenarin, 
rhein, physcion, and emodin suppressed the chemotactic 
activity of leukocytes at the insulitis stage of autoimmune 
diabetes development. They suppress chemokine mediated 
leukocyte migration towards pancreatic islets that leads to 
a drop in autoimmune diabetes development. The drug 
diacerein is found to be effective to avoid autoimmune 
diabetes in non-obese diabetic mice, as a result anthraqui-
nones may be effective agents against diabetes.48 Thus the 
antihyperglycemic effect of A. megalacantha might be due 
to the presence of anthraquinones.

Moreover, the result of the current study showed that 
the TLC isolates of A. megalacantha at 400 mg/kg of Ia 
and 200 mg/kg and 400 mg/kg of Ib decreased the blood 
glucose level significantly compared with the untreated 
diabetic mice. Additionally, 400 mg/kg of Ib showed a 
comparable effect to the standard drug glibenclamide start-
ing from day 14. This finding agrees with the study done 
on isolated compounds from A. vera.49

Studies also reported that flavonoids are found to be 
effective antidiabetic agents by their action of stimulating 
glucose uptake in peripheral tissues and lowering oxida-
tive stress resulted from diabetic conditions. They also 
stimulate insulin secretion via changing Ca2+ concentra-
tion. However, the observed antidiabetic activity may be 
due to a synergistic effect of the bioactive compounds 
present in the leaf exudate of A. megalacantha.39

Five phytosterols isolated from A. Vera, namely lophe-
nol, 24-methyl-lophenol, 24-ethyl-lophenol, cycloartanol, 

and 24-methylene-cycloartanol showed significant reduc-
tion of blood glucose level in diabetic mice. These phy-
tosterols were administered for 28 days and found to be 
effective in decreasing blood glucose level.49

In this study decrease in body weight which is one of 
the characteristics of diabetes was observed. Decrease in 
body weight of diabetic mice is due to the catabolism of 
fats and structural proteins that are sources of energy in the 
absence of carbohydrates. Additionally, the weight reduc-
tion could be due to insulin deficiency as a result of 
degradation of structural proteins and lipids which are 
important to body weight preservation.47 The body weight 
loss may also occur due to muscle wasting.50

In the present study the doses 200 mg/kg and 400 mg/ 
kg of leaves exudate of A. megalacantha as well as 200 
mg/kg of Ia, 200 and 400 mg/kg of Ib showed significant 
prevention of weight loss and improvement in body weight 
compared with the diabetic control mice. The standard 
drug glibenclamide also significantly improved the body 
weight of the mice compared with the control diabetic 
mice. Insulin plays an important role in regulating protein 
synthesis and proteolysis in skeletal muscle. In insulin 
resistance or deficiency state, muscle wasting and weight 
loss in diabetic rats results from excessive catabolism of 
proteins that deliver amino acids for gluconeogenesis.47 

The probable mechanism of leaves exudate, the isolates 
and glibenclamide to this benefit is due to its effect in 
controlling muscle wasting. It may also be by enhancing 
glucose metabolism and by improving insulin sensitivity.

Generally, based on the traditional claims of previous 
studies done on antidiabetic activity of aloe species and 
based on the finding of this study, Aloe species are promis-
ing plants to obtain active constituents to treat diabetes 
mellitus and its complications. Similarly, the finding of 
this study strengthens the traditional use of the plant by 
traditional healers. Furthermore, the results found from the 
leaves exudate proves the reproducibility of the antidia-
betic activity of the exudate that has been done previously 
and it was our base to continue the evaluation of blood 
glucose lowering effects of the TLC isolates. Additionally, 
isolates from A. megalacantha using the solvents chloro-
form and methanol (3:1, v/v) were found to have antidia-
betic effects in an in vitro study. The findings from this 
study, i.e. the in vivo blood glucose lowering effects of the 
TLC isolates using the solvents ethyl acetate, methanol 
and water (ratio of 77:13:10, v/v/v) and the in vitro α- 
amylase inhibitory effect of TLC isolates may be the best 
evidence for the antidiabetic potential of the plant.
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Conclusion
This study revealed that the leaf exudate and isolates (Ia, 
Ib) of A. megalacantha showed significant lowering 
effects on blood glucose levels in diabetic mice. The 
leaves exudate lowered blood glucose levels in diabetic 
as well as normal mice while the isolates lowered blood 
glucose levels of diabetic mice only. Additionally, both the 
leaves exudate and isolates prevented body weight loss in 
the diabetic mice. The phytochemical screening of the leaf 
exudate indicated the presence of alkaloids, phenols, fla-
vonoids, tannins and saponins. These phytochemicals have 
been reported as excellent antidiabetic metabolites. 
Generally, the leaf exudate showed significant antidiabetic 
effects in a dose-dependent manner. Both isolates (Ia and 
Ib) showed antidiabetic activity whereas isolate b (Ib) 
showed better antidiabetic activity. The LD50 value of 
the extract and isolates is greater than 2000 mg/kg indicat-
ing that the plant material has a wide safety margin in the 
examined animal models.

Therefore, based on the results obtained from both the 
hypoglycemic and antihyperglycemic studies and acute 
toxicity study, the present investigation validated the tradi-
tional claim of using Aloe megalacantha as an antidiabetic 
agent and supportive evidence for results found in in vitro 
and in vivo studies of the plant for antidiabetic use. The 
isolates Ia and Ib need further study considering that the 
products can be a potential lead candidate for antidiabetic 
medicines.

Abbreviations
ANOVA, One way analysis of variance; ATP, Adenosine 
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