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Gayathri et al.: Antidiabetic Potential of Ethanolic Extract of Boswellia ovalifoliolata against Alloxan-
Induced Diabetes

The study aimed to identify the impact of oral supplementation of ethanolic extract of Boswellia ovalifoliolata 
in treating diabetes. Oral administration of ethanolic extract of Boswellia ovalifoliolata at doses of 200 mg/
kg and 400 mg/kg was carried out for 21 d in rats that had been induced to diabetes by alloxan. To explore 
the effect of ethanolic extract of Boswellia ovalifoliolata on stress-induced pancreatic inflammation in alloxan-
induced diabetic rats, the following parameters were assessed viz., blood glucose, hemoglobin A1c, insulin, 
lipid content, liver biochemical parameters, enzymatic and non-enzymatic antioxidants and inflammatory 
mediators. There was a marked improvement in blood glucose and hemoglobin A1c levels after 21 d of 
treatment as well as insulin and serum biochemical parameter restoration. This suggests that they may have 
the ability to boost endogenous insulin synthesis. Research on ethanolic extract of Boswellia ovalifoliolata's 
effects revealed that it possesses strong anti-inflammatory and antioxidant capabilities. The fact is that it 
could regulate the contents of malondialdehyde, protein carbonyl content, tumour necrosis factor-α and 
interleukin-6 in pancreatic tissue, as well as raise levels of superoxide dismutase, catalase and glutathione, 
proved this. In addition, ethanolic extract of Boswellia ovalifoliolata considerably reduced the cellular damage 
caused by alloxan to the islet and acinar cells of the pancreas. One possible explanation is that ethanolic 
extract of Boswellia ovalifoliolata contains boswellic acid. The results of this study provide promising evidence 
that ethanolic extract of Boswellia ovalifoliolata can improve diabetic indices, which could pave the way for a 
new approach to diabetes care. Finding new, all-natural ways to manage diabetes is a major goal of this study
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Addressing the prevalence and difficulties of 
diabetes mellitus, one of the most significant non-
communicable diseases, demands immediate action 
from all relevant areas globally[1]. Claiming the 
lives of almost 1.6 million individuals worldwide, 
it is among the top 10 causes of mortality 
globally[2]. Inflammation, oxidative stress due to 
high blood sugar and the onset and advancement 
of type 2 diabetes are strongly related[3]. Numerous 
studies have established a correlation between 
chronic low-level inflammation and an elevated 
risk of acquiring type 2 diabetes. Insulin resistance 
and metabolic syndrome features, such as elevated 

blood sugar levels are accompanied by sub-clinical 
inflammation. Various oral antidiabetic medication 
classes target diabetes in different ways. These 
classes include biguanides, sulfonylureas, 
meglitinide, thiazolidinedione, dipeptidyl peptidase 
4, sodium-glucose cotransporter-2 inhibitors 
and α-glucosidase inhibitors. The most common 
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adverse reaction to sulfonylureas is hypoglycemia, 
which means low blood sugar. Weight gain, vertigo, 
nausea, headache and hypersensitivity reactions 
are among the other less serious side effects. The 
possible risk of extended hypoglycemia effects on 
pregnancy and people with liver or kidney problems 
should not use sulfonylureas[4]. Many treatments 
incorporate medicinal plant components, such 
as carotenoids, flavonoids, terpenoids, alkaloids 
and glycosides, which can enhance pancreatic 
function by increasing insulin secretions or 
decreasing intestinal glucose absorption and thus 
have anti-diabetic effects[5,6]. Phytomedicines are 
an alternative to sulfonylureas. Increased insulin 
secretion, enhanced glucose absorption by adipose 
and muscle tissues, inhibition of intestinal glucose 
absorption and inhibition of glucose synthesis by 
liver cells are the methods by which hypoglycemic 
plants work. Diabetes problems can be reduced or 
eliminated by focusing on these factors[7]. Because 
of its potential therapeutic benefits on conditions 
like diabetes mellitus, the resin of the Boswellia 
tree has been the subject of extensive research[8]. 
The antioxidant and anti-inflammatory actions 
of boswellic acids on conditions like ulcerative 
colitis, chronic colitis and asthma are among the 
many well-documented biological activities of 
these acids. The following molecules are found 
in Boswellia ovalifoliolata (B. ovalifoliolata) 
includes oleo-gum-resin, terpenoids, α-amyrin, 
ovalifoliolatins A and B, acetogenin C, and sitost-
4-en-3-one[9]. Researchers have discovered that 
oleo-gum resin can increase blood insulin levels, 
regenerate β-cells of Langerhans islets, improve 
glycogenesis and decrease glycogenolysis in rats 
that have developed diabetes due to alloxan[10]. 

Henceforth, the study aimed to identify the potential 
antihyperglycemic activity of one of the Boswellia 
species i.e., stem bark extract of B. ovalifoliolata 
in alloxan-induced diabetes in rats based on the 
presence of boswellic acid as a principal active 
constituent in Boswellia gums.

MATERIALS AND METHODS

Collection of plant material:

In Tirupati, Andhra Pradesh, India, the stem 
barks of B. ovalifoliolata were gathered from 
nearby locations. Dr. Madhava Chetty from 
Sri Venkateswara University's, Department 
of Botany, verified the plant's legitimacy at 

Tirupati, Andhra Pradesh. The stem barks were 
collected, washed, let to dry at room temperature, 
mechanically powdered, sieved (using a #10/#44 
sieve) and then sealed in containers to prevent 
airtightness. 

Preparation of extract:

Isolated stem bark powder weighing around 100 
g was subjected to a 72 h extraction using 70 % 
ethanol. The next step was to use a low-temperature 
rotary flash evaporator to distill the solvent under 
reduced pressure. The resulting mixture was dried 
in a 40° oven, ground into a powder, labeled as 
Ethanolic Extract of Boswellia ovalifoliolata 
(EEBO) and then placed in desiccators for storage. 

Experimental animals:

Adult health Wistar albino rats that weighed 150-
200 g were selected. The rats were housed in 
optimal conditions for 7 d before the experiment, 
including a temperature of 26±2°, a relative 
humidity of 45 %-55 %, and a 12 h light-dark cycle, 
following conventional husbandry practices. The 
rats were provided with commercial pellet rat food 
(Mysore Enterprises Bangalore) and were allowed 
unlimited access to water. The protocols used in 
this investigation were approved by CPCSEA no: 
1423/PO/A/11/CPCSEA/113/2012. 

Chemicals and instruments:

All other chemicals and reagents used were of 
analytical grade and were purchased from Coral 
Diagnostics Ltd., in India. Glibenclamide and 
Alloxan were procured from Sigma-Aldrich, 
Mumbai. Mini centrifuge (Remi, model no: KKLO-
9013), tissue homogenizer (Ever Shine, model 
no: 607), ultraviolet-visible spectrophotometer 
(Systronics, model no: 2203), electronic balance 
(Maxlyser, Avecon model no: NB-201), and semi 
autoanalyzer (Avecon, model no: NB-201) are the 
equipment used in this research.

Experimental design:

Study on alloxan-induced diabetic rats: The 
normal rats that had fasted overnight were injected 
with a 0.9 % w/v NaCl solution that included 150 
mg/kg of alloxan monohydrate. Blood glucose 
levels were measured after 72 h to confirm the 
diagnosis of diabetes. Rats with Fasting Blood 
Glucose (FBG) levels above 250 mg/dl were 
included in the study. The first group received a 
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vehicle control; second with alloxan; third with 
glibenclamide (5 mg/kg post operation (p.o.)); and 
fourth and fifth groups served with EEBO (200 mg/
kg and 400 mg/kg, respectively) orally once daily 
for 21 d. Every group's rats had starved the night 
prior. The animals were given EEBO suspended in 
distilled waterby an oral feeding needle.

Collection of blood samples:

Before dosing on 1st d and plasma glucose levels 
were measured by drawing blood samples from 
the retro-orbital plexus at regular intervals on 
7th, 14th, and 21st d for all animal groups. Rats 
were sacrificed by cervical dislocation after 
being euthanized with pentobarbitone sodium 
(60 mg/kg) on the 21st d of the experiment. Post-
cardiac puncture blood samples were centrifuged 
at 2500 rpm for 15 min to separate serum and 
plasma. Serum samples were stored at -20° until 
biochemical parameter estimations. The treatment 
period is 21 d. The pancreas was extracted and 
cleansed with ice-cold saline. It was then combined 
with 2 ml of ice-cold phosphate buffer (20 mM, pH 
7.4) in a glass homogenizer with a Teflon pestle. 
After centrifugation, the supernatant was used for 
further studies.

Serum biochemical parameters:

Rats fasted for a night after the 21 d study, then 
blood samples were taken and serum glucose levels 
were measured using Trinder et al.[11] approach. 
Following Coral Diagnostics Ltd's. instructions, 
serum glycosylated hemoglobin, insulin, Serum 
Glutamic-Oxaloacetic Transaminase (SGOT), 
Serum Glutamic-Pyruvic Transaminase (SGPT), 
Alkaline Phosphatase (ALP), bilirubin, urea, uric 
acid and creatinine were measured.

Biochemical assays:

The rats were anesthetized after 21 d of injecting 
EEBO. The pancreas was cleaned with cold saline 
after dissection. On a Teflon pestle in a glass 
homogenizer, 2 ml of ice-cold phosphate buffer 
(20 mM, pH 7.4) were stirred in. The centrifuged 
supernatant was taken for examination. The lens 
homogenate total and soluble protein levels were 
estimated using the Lowry technique[12]. The 
Superoxide Dismutase (SOD) was measured using 
Nitroblue Tetrazolium (NBT) photoreduction. 
1.2 ml of sodium pyrophosphate buffer (0.052 
M, pH 8.3) was added to 0.1 ml of pancreatic 

homogenate supernatant. Next, 0.1 M 186 µm 
phenazoniummethosulphate, 0.3 ml 300 µm 
NBT and 0.2 ml of 780 µm nicotinamide adenine 
dinucleotide hydrogen were added. The process 
stopped after 90 s of incubation at 30° with 1 
cc glacial acetic acid. After shaking the reaction 
mixture vigorously and adding 4 ml of n-butanol, 
it was centrifuged at 4000 rpm for 10 min. The 
organic layer's absorbance was measured at 560 
nm[13]. The sample's H2O2 degradation capacity 
determined Catalase (CAT) estimation. To 
incubate pancreatic homogenate, mix 20 µl with 
1 M Tris-HCl, 5 mM Ethylenediamine Tetraacetic 
Acid (EDTA) at pH 8.0, 900 µl of 10 mM H2O2 
enzyme substrate and up to 30 µl of distilled water. 
H2O2 degradation was measured at 230 nm using a 
spectrophotometer[14]. To test reduced Glutathione 
(GSH) activity, 0.2 ml of pancreas homogenate 
and 0.2 ml of 0.8 mM EDTA, 0.1 ml of sodium 
azide, 0.1 ml of 4 mM GSH, 0.1 ml of H2O2 
solution and 0.4 ml of 0.4 M phosphate buffer (pH 
7) were added. Following 10 min incubation at 
37° and subsequent cooling to room temperature, 
0.5 ml of 10 % trichloroacetic acid was added to 
the mixture. A 10 min centrifugation run at 2000 
rpm was applied to the mixture. A 5,5′-dithiobis-
(2-nitrobenzoic acid (DTNB) solution with a 
concentration of 0.04 % was added to 0.1 ml of 
the supernatant. At 420 nm, the optical density of 
the resulting mixture was measured[15]. Ohkawa et 
al.[16] method was used to test Malondialdehyde 
(MDA) levels in pancreas homogenates. In 
this assay, 0.1 ml of pancreas homogenate was 
mixed with 2 ml of distilled water, then 0.1 ml of 
thiobarbituric acid and 1 ml of trichloroacetic acid 
were added. Once the mixture had cooled, butanol 
was added to it after it had been cooked in a water 
bath. The optical density was measured at 532 nm 
after centrifugation separated the organic phase[16]. 
To determine the pancreatic homogenates' protein 
carbonyl content, 1 ml of a solution containing 
10 mM 2,4-dinitrophenylhydrazine in 2 mM 
hydrochloric acids was added to the reaction 
mixture. For 30 min, the samples were left at 
room temperature to incubate. After that, 1 ml of 
cold trichloroacetic acid (10 % w/v) was added 
to the concoction and then spins at 3000 rpm for 
10 min. The protein pellet was dissolved in 1 ml 
of guanidine hydrochloride (6 M, pH 2.3), after 
being rinsed three times with 2 ml of ethanol/
ethyl acetate [1:1, v/v]. A wavelength of 370 nm 
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treatment for duration of 21 d. On the 1st, 7th, 14th 
and 21st d of the treatment period, blood glucose 
levels were assessed at various intervals. Table 1, 
shows that on the 21st d of EEBO treatment, there 
is a substantial decrease (p<0.05) in blood glucose 
levels, with a reduction of up to 50 % as illustrated 
in fig. 1. Research on other Boswellia species with 
type 2 diabetes led to a marked reduction in FBG 
and an increase in insulin level[20]. In a similar way, 
an increase in pancreatic enzyme and a decrease in 
blood sugar were both brought about by Boswellia 
glabra aqueous extract, which enhanced beta-cell 
secretory granule synthesis[21].

As an alternative to FBG, the American Diabetes 
Association suggests utilizing hemoglobin A1c as 
a diagnostic tool for diabetes. There is a strong 
correlation between Hemoglobin A1c (HbA1c) 
and the risk of long-term diabetic complications 
and it also provides a valid indicator of chronic 
hyperglycaemia[22]. Following exposure to alloxan, 
which blocks the selectivity of insulin secretion, 
the binding of the glucose sensor glucokinase 
allows for insulin secretion[23]. Table 2, shows 
that the study found that alloxan intoxication led 
to higher levels of blood glucose and HbA1c and 
lower levels of insulin in the blood. The β-cells 
may have been protected from the ROS produced 
by alloxan, as these parameters were considerably 
improved to normal levels after treatment with 
EEBO. Consistent with earlier research, this study 
found that 15 mg/kg body weight of Boswellia 
serrata significantly reduced blood glucose and 
HbA1c in STZ-induced diabetic rats[24] and it also 
improved insulin sensitivity or perhaps increased 
endogenous insulin secretion[25]. Fig. 2 and Table 
2, show that the EEBO significantly reduced 
bilirubin, urea, uric acid and creatinine in a 
dose-dependent manner; decreased elevated liver 
enzymes (SGOT, SGPT, and ALP) and normalized 
elevated triglycerides, cholesterol, Low Density 
Lipoprotein (LDL), Very Low Density Lipoprotein 
(VLDL) while increasing High Density 
Lipoprotein (HDL). The EEBO also demonstrated 
significant hypolipidemic and hepatoprotective 
activity. The oleo-gum-resin and Boswellic acid 
found in B. ovalifoliolata may be responsible for 
this action. According to research by Mahesh et 
al.[26], B. ovalifoliolata therapy reduced liver 
damage, protected against lipid peroxidation, 
SGOT, SGPT, ALP, and LDH, and preserved GSH 
status in the face of paracetamol poisoning[26]. 

was used to measure the sample's absorbance[17]. 
Interleukin-6 (IL-6) and Tumour Necrotic Factor-
Alpha (TNF-α) in the pancreas commercially 
available TNF-α and IL-6 ELISA kits (eBioscience 
Inc., San Diego, CA, USA) were used to assess 
the amounts of biochemical parameters in the 
liver homogenate, according to the manufacturer's 
instructions. 

Histological studies:

Following the collection of blood samples for 
biochemical analysis, the experimental animals 
were euthanized and swiftly dissected and pancreas 
tissues were carefully procured. These tissue 
specimens were then fixed in a 10 % formalin 
solution. Sequential dehydration of the specimens 
was performed using ascending concentrations 
of butanol. Subsequently, clearing was achieved 
using xylene, followed by embedding the tissues 
in paraffin wax. Thin sections of approximately 
6 μm thickness were meticulously prepared. 
These sections were subjected to staining 
with hematoxylin and eosin, facilitating the 
visualization of cellular structures. Microscopic 
analysis was then conducted to gain insights into 
the histological features and alterations within the 
pancreatic tissues.

RESULTS AND DISCUSSION
The long-term complications of diabetes mellitus 
might be due to uncontrolled or persistent diabetes 
mellitus[18]. In recent years, dietary supplements 
and phytochemicals have gained popularity as 
potential treatments for this illness. Reasons for 
this include the widespread interest in all-natural 
remedies and the relative safety of medicines 
derived from plant extracts. Given the potential of 
Boswellia species to treat metabolic dysfunction, 
we set out to assess the efficacy of B. ovalifoliolata 
in treating diabetes-induced preclinical models.In 
research concerning diabetes, alloxan is one of the 
common diabetogenic agents used to evaluate the 
antidiabetic potential of both pure chemicals and 
plant extracts. The model utilizes two separate 
pathogenic effects: First, it selectively inhibits 
insulin secretion in response to glucose, and second, 
it induces the creation of Reactive Oxygen Species 
(ROS), which promotes the selective necrosis 
of pancreatic beta cells[19]. The chosen animals 
were given 150 mg/kg of alloxanintraperitoneally 
(intraperitoneal) to induce them to undergo 
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fructosamine levels after dosing[30].

One of the most important factors in the onset 
and development of diabetes is oxidative stress, 
which can be triggered by hyperglycemia. The 
body's antioxidant defense mechanism is unable to 
degrade ROS quickly enough, leading to oxidative 
stress[31]. CAT-reduced GSH, and SOD are the three 
enzymes that make up the antioxidant defense 
system in the body. An overabundance of ROS 
in hyperglycemic states raises levels of MDA, 
a biomarker for lipid peroxidation and cellular 
oxidative stress. To avoid additional issues with 
insulin action and secretion, it is essential to keep 
a good antioxidant balance[32]. Due to the damage 
it causes to DNA, proteins, cell membranes, and 
plasma lipids, endothelial dysfunction results from 
this oxidative stress. The activation of inflammatory 
mediators like Nuclear Factor Kappa-light-chain-
enhancer of activated B cells (NF-κB) occurs as a 
result of this damage. According to reference 33, 
pro-inflammatory cytokines such as TNF-α, IL-
1β, IL-6, and other similar proteins are produced 
when NFκB is activated. Developing antioxidant 
and anti-inflammatory therapies is of utmost 
importance, considering the detrimental impact of 
oxidative stress and inflammation on diabetes.

Another study found that diabetic individuals 
who took 900 mg of Boswellia serrata gum resin 
orally for six weeks had significantly lower levels 
of cholesterol (LDL), fructosamine SGPT and 
SGOT and significantly higher HDL levels[27-29]. 
Over the course of 28 d, Boswellia glabraroot 
reduced enzyme activity, serum glucose, urea, 
triglycerides, cholesterol, creatinine and had 
significant hypoglycemic effects[20]. According to 
another source, the anti-inflammatory properties 
of Boswellia serrata are responsible for the 
observed effects. It was found that animals given 
Boswellia as a supplement significantly reduced 
levels of serum glucose, TC, TG, LDL-C, FFA, IL-
1β, TNF-α, insulin, and leptin as well as HDL-C 
and adiponectin. Additionally, creatinine bilirubin, 
SGOT, SGPT, and ALP were also significantly 
reduced. In a separate trial using rats that were 
diabetic due to alloxan, the researchers found 
that administering Boswellia glabra significantly 
reduced levels of serum glucose, cholesterol, 
triglycerides, urea, and creatinine, as well as 
enzyme activities such as alkaline phosphatase 
and glucose-6-phosphatase[20]. Not only that, but 
Boswellia serrata was found to significantly lower 
blood glucose, HbA1c, cholesterol, LDL, and 

Group 1st d 7th d 14th d 21st d
Normal 120.483 120.483 120.483 120.483
control 91.17±0.47 95.67±1.20ns 97.00±1.52ns 89.2±0.60*
Alloxan 120.483 120.483 120.483 120.483
control 210.3±0.61 224.0±2.01** 235.8±3.11*** 248.3±1.25***
Glibenclamide (5 mg/kg) 206.0±1.63 176.3±1.58** 137.5±2.34*** 102.3±3.87***
EEBO (200 mg/kg) 209.2±1.44 183.3±1.74*** 142.8±2.88*** 123.81±4.44***
EEBO (400 mg/kg) 207.5±1.50 179.0±1.75*** 139.5±1.87*** 98.84±1.42***
Note: Ns: Not significant,  nsp>0.05 and *p<0.05 compared with 1st d, all values are expressed as mean±Standard Error of Mean (SEM) and 
the statistical comparisons were made by using Analysis of Variance (ANOVA) followed by Dunnett ̕ s multiple comparison test

TABLE 1: EFFECT OF EEBO ON SERUM GLUCOSE LEVELS AT DIFFERENT TIME INTERVALS IN ALLOXAN-
INDUCED DIABETIC RATS

Fig. 1: Percent blood glucose reduction of EEBO at different time intervals in alloxan-induced diabetic rats
Note: (  ) Normal control; (  ) Alloxan control; (  ) Glibenclamide; (  ) EBBO (200 mg/kg) and (  ) EBBO (400 mg/kg)
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Parameters Normal
control

Alloxan
control

Glibenclamide (5 
mg/kg) EEBO (200 mg/kg) EEBO

(400 mg/kg)
HbA1c 4.45±0.32* 12.67±0.76# 4.89±0.24* 6.23±0.32* 5.12±0.23*
Insulin 8.23±0.34* 5.12±0.11# 7.89±0.17* 6.78±0.34* 8.09±0.23*
SGOT 73.6±1.56* 131.00±2.23# 75.23±4.41* 98.09±4.11* 81.21±3.34*
SGPT 39.89±1.65* 78.09±1.23# 43.44±2.23* 54.43±1.64* 40.50±1.71*
ALP 3.59±0.14* 7.32±0.20# 4.04±0.20* 4.46±0.12* 3.97±0.13*
Bilirubin 0.70±0.04* 1.61±0.03# 0.75±0.04* 1.12±0.01* 0.76±0.02*
Urea 22.32±0.55* 34.50±0.61# 24.09±0.15* 27.45±0.34* 23.70±0.78*
Uric acid 3.43±0.11* 8.12±0.23# 3.89±0.11* 5.39±0.23* 3.90±0.23*
Creatinine 0.67±0.03* 1.78±0.07# 0.81±0.01* 0.93±0.03* 0.65±0.04*
Note: *p<0.05 and #p<0.001 respectively when disease control compared with the control group, all values are expressed as mean±SEM 
and the statistical comparisons were made by using ANOVA followed by Dunnett ̕ s multiple comparison test

TABLE 2: EFFECT OF EEBO ON SERUM BIOCHEMICAL PARAMETERS IN ALLOXAN-INDUCED DIABETIC 
RATS

Fig. 2: Percent blood glucose reduction of EEBO at different time intervals in alloxan-induced diabetic rats
Note: (  ) Normal control; (  ) Alloxan control; (  ) Glibenclamide; (  ) EBBO (200 mg/kg) and (  ) EBBO (400 
mg/kg)
Research into B. ovalifoliolatawa's effects on 
pancreatic tissue inflammation and alloxan-
induced oxidative stress began at that time. Table 
3, shows that EEBO dose-dependently reduced 
oxidative stress markers including MDA and 
protein carbonyls in pancreatic homogenate and 
increased SOD, CAT and GSH, thereby balancing 
the free radicals and antioxidant system. More 
importantly, it returns the alloxan-induced 
rats' increased inflammatory mediator levels to 
normal levels, suggesting a possible antioxidant 
mechanism (fig. 3). Prabhakar YK's study, which 
found a marked reduction in hepatic and renal 
TBARs, provided support for the substantial 
results; treatment with B. ovalifoliolata resulted in 
a marked improvement in the activities of SOD, 
GPx, and GST in the liver and kidney of diabetic 
rats induced with STZ[33,34]. Arthroscopic elastase, 
MPO, LPO, GSH, CAT, SOD, and NO were among 
the metrics that were found to undergo substantial 

alterations when exposed to Boswellia serrata 
gum resin, according to another study. The levels 
of inflammatory mediators (IL-1β, IL-6, TNF-α, 
IFN-γ, and PGE2) were markedly decreased and 
levels of IL-10 were markedly elevated after oral 
administration of Boswellia[35].Boswellia dalzielii 
increased levels of GSH, SOD, and CAT, while 
simultaneously decreasing MDA. In rats that were 
diabetic due to alloxan, these extracts also reduced 
levels of inflammatory markers such as TNF-α, 
IL-6 and IL-1β.
In conclusion, the histological investigations 
demonstrated, as shown in fig. 4, that the 
administration of EEBO 400 mg/kg significantly 
reduced damage to pancreatic acinar cells and β 
cells. This might be because the antidiabetic effects 
of boswellic acid and oleo-gum-resin are felt in 
the liver through changes in phosphoenolpyruvate 
carboxykinase, hepatic gluconeogenesis, and 
pyruvate carboxylase[36]. There is a lack of effective 
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treatments for diabetes because it is a complex 
condition. B. ovalifoliolata is a plant that has a 

long history of usage in diabetes management; 
we investigated its potential as a safer alternative. 

Parameter Normal control Alloxan control Glibenclamide (5 
mg/kg) EEBO (200 mg/kg) EEBO (400 mg/kg)

Protein 47.90±0.45 33.67±1.10# 46.50±1.42* 43.34±2.09* 50.23±1.23*
SOD 2.89±0.04 0.89±0.03# 2.58±0.07* 2.27±0.07* 2.45±0.09*
CAT 1.26±0.06 0.39±0.08# 1.01±0.06* 0.77±0.05* 0.99±0.09*
GSH 20.87±0.23 13.56±0.23# 19.98±0.23* 17.17±0.39* 18.70±0.43*
MDA 77.34±1.45 125.22±2.23# 81.27±2.34* 101.78±2.34* 83.23±4.46*
PCO 4.82±0.27 12.12±0.32# 5.23±0.45* 8.76±0.56* 6.54±0.34*
Note: All values are expressed as mean±SEM. Statistical comparisons were made by using one way ANOVA followed by Dunnett's multiple 
comparison test and found significantly different at *p<0.05 when compared to disease control and #p<0.001 when disease control is 
compared with the control group

TABLE 3: EFFECT OF EEBO ON OXIDATIVE STRESS PARAMETERS IN PANCREATIC HOMOGENATE IN 
ALLOXAN-INDUCED DIABETIC RATS

Fig. 3: Effect of EEBO on inflammatory mediators levels in pancreatic homogenate in alloxan-induced diabetic rats
Note:  (  ) TNF and (  ) IL6

Fig. 4: Effect of EEBO on histopathological changes of pancreas in alloxan-induced diabetic rats
Note: A: Normal Pancreatic tissue with islets of Langerhans, exocrine portion filled with pyramidal-shaped acini; B: Diabetic 
control rats showe severe damage, cellular infiltration, and damaged islets; C: Disturbed acini with normal islets but expanded 
intralobular duct; D: Closely packed pyramidal-shaped acini with mild distention and E: Maintained pyramidal shape, evidence 
of regeneration and normal architecture of islet cells with normal intralobular ducts and slight cellula infiltrates
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The plant's capacity to decrease oxidative stress 
and pancreatic inflammation may be responsible 
for the protective effects on the liver observed 
at dosages of 200 mg/kg and 400 mg/kg of its 
EEBO, which we found to considerably lower 
hyperglycemia and hyperlipidaemia. The results 
show that B. ovalifoliolata may work as an oral 
antidiabetic medication. The processes and long-
term impacts, however, need additional research.
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