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ABSTRACT

The present investigation was designed to evaluate the phytochemical composition, antioxidant potential, and
antidiabetic activity of different extracts of Gardenia gummifera. The plant material was subjected to
pharmacognostic standardization, physicochemical evaluation, phytochemical screening, total phenolic and
flavonoid estimation, enzyme inhibitory studies, and in-vivo antidiabetic evaluation in streptozotocin-induced
diabetic rats. Significant o-amylase and o-glucosidase inhibitory activities were observed in methanol extract
compared with other extracts. In streptozotocin-induced diabetic rats, methanol extract at 200 mg/kg significantly
reduced fasting blood glucose levels, improved oral glucose tolerance, restored body weight, normalized lipid
profile, reduced HbAlc, improved renal biomarkers, and enhanced antioxidant enzyme activities in pancreatic
tissue. The findings suggest that Gardenia gummifera possesses significant antidiabetic activities, mainly attributed
to the presence of polyphenolic compounds and flavonoids.
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INTRODUCTION

Diabetes mellitus is a chronic metabolic disorder
characterized by persistent hyperglycemia resulting from
defects in insulin secretion, insulin action, or both. The
disease is associated with disturbances in carbohydrate,
lipid, and protein metabolism, leading to long-term
complications  including nephropathy, neuropathy,
retinopathy, and cardiovascular diseases. Oxidative stress
plays a significant role in the pathogenesis and
progression of diabetes mellitus. Hyperglycemia induces
excessive production of reactive oxygen species (ROS),
which contributes to B-cell dysfunction and insulin
resistance [1-3].

In recent decades, large increases in diabetes prevalence
have been demonstrated in virtually all regions of the
world, with 415 million people worldwide now living
with diabetes. This is most concerning because an
increase in diabetes prevalence will increase the number
of chronic and acute diseases in the general population,
with profound effects on quality of life, demand on health
services and  economic  costs. = Macrovascular
complications of diabetes, including coronary heart
disease, stroke and peripheral vascular disease, and
microvascular complications, such as end-stage renal

disease (ESRD), retinopathy and neuropathy, along with
lower-extremity amputations (LEA), are responsible for
much of the burden associated with diabetes. There is
also growing recognition of a diversifying set of causally-
linked conditions, including cancers, ageing-related
outcomes (e.g. dementia), infections and liver disease.
Since current data suggests that rates of all-cause and
cardiovascular disease (CVD) mortality are decreasing in
individuals with diabetes, trends in other complications of
diabetes may become proportionately more prominent in
the future [4-5].

Despite widespread international assessment of the
growth of diabetes prevalence, quantification of the
international burden and variation in the incidence of
diabetes-related complications is notably lacking. This
stems largely from the fact that data systems and
population-based studies assessing diabetes complications
are concentrated in Europe, North America and other
high-income countries, with little to no availability in
low- and middle-income countries, where the absolute
increase in diabetes prevalence is largest. The lack of both
uniform diagnosis of diabetes and of standardised
measurement of diabetes-related complications has
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caused additional barriers in comparing trends worldwide
[6-7].

Diabetes mellitus, long considered a disease of minor
significance to world health, is now taking its place as
one of the main threats to human health in the 21st
century. It is the most common non-communicable
disease worldwide and the fourth to fifth leading cause of
death in developed countries. The global figure of people
with diabetes is set to rise from the current estimate of
150 million to 220 million in 2010 and 300 million in
2025. Developing countries such as India have had the
maximum increases in the last few years. The current
prevalence of type 2 diabetes is 2.4% in the rural
population and 11.6% in the urban population of India. It
has been estimated that by the year 2025, India will have
the largest number of diabetic subjects in the world.
Diabetes mellitus is a heterogenous group of disorders
characterized by high blood glucose levels. Though the
pancreatic beta cell and its secretory product insulin are
central in the pathophysiology of diabetes, the pathogenic
mechanisms by which hyperglycemia arises differ widely.
Several distinct forms of diabetes exist which are caused
by a complex interaction of genetics, environmental
factors, and life-style choices. Some forms are
characterized by absolute insulin deficiency or a genetic
defect leading to defective insulin secretion, while other
forms share insulin resistance as their underlying etiology
[8-10].

Medicinal plants have gained considerable importance as
alternative therapeutic agents due to their safety, efficacy,
and affordability. Among these medicinal plants,
Gardenia gummifera has been traditionally used in

Ayurvedic medicine for wound healing, digestive
disorders, inflammatory diseases, and metabolic
disorders. The plant contains several bioactive
compounds such as flavonoids, phenolics, tannins,
alkaloids, terpenoids, and glycosides, which may

contribute to its pharmacological activities [11].

Natural antioxidants are capable of scavenging free
radicals and protecting biological systems from oxidative
damage. Similarly, plant-derived antidiabetic agents can
improve glycemic control by inhibiting carbohydrate
hydrolyzing enzymes, enhancing insulin secretion,
improving glucose uptake, and reducing oxidative stress
[12].

Gardenia gummifera is medicinal plant belonging to
family Rubiaceae. It's aften called adhesive shrub
orgummy gardenia. Gardenia gummifera, is average sized
trees growing everywhere Republic of India. The gum-
resin oozing out from the leaf buds of those trees is
termed Dikamali. It's marketed within the sort of lumps
that are unit yellow in colour. It's associate degree
offensive odour and sharp pungent style. Dikamali is said
to own a many medicative properties that embrace

medicament, carminative, anthelmintic, diaphoretic and
medicinal drug. it's additionally claimed to be helpful in
stomach upset, flatulence for cleanup foul ulcers and
wounds, and to stay off fliesfrom wounds in veterinary
observe ‘“unmadanashakghrita” that is indicated for the
treatment of mania, encephalopathy and alternative
systema nervosum centrale disorders. Variety of
Flavanoids were isolated from Dikamali within the past
Recently, variety of recent cycloartanes were rumored
from this supply of that Dikamaliartane A is that the main
cycloartane [13-16]. Therefore, the present study was
designed to evaluate the antioxidant and antidiabetic
potential of different extracts of Gardenia gummifera
through detailed phytochemical, in-vitro, and in-vivo
experimental investigations.

MATERIALS AND METHODS

Collection and Authentication of Plant Material

The leaves and flowers of Gardenia gummifera were
collected from the Bhopal region, Madhya Pradesh, India.
The plant was authenticated by a qualified botanist. The
collected plant material was shade dried, powdered, and
stored in airtight containers for further studies.

Pharmacognostic Evaluation

Macroscopic and microscopic  evaluations  were
performed according to standard pharmacognostic
procedures. Organoleptic parameters including color,
odor, taste, surface characteristics, and size were
recorded. Transverse sections of leaves were examined
under a microscope for anatomical characteristics.

Physicochemical Evaluation
Physicochemical parameters such as total ash, acid
insoluble ash, water soluble ash, alcohol soluble
extractive value, water soluble extractive value, loss on
drying, and foreign organic matter were determined
according to WHO guidelines.

Extraction of Plant Material

The powdered plant material was successively extracted
using petroleum ether, chloroform, methanol, and water
by Soxhlet extraction method. Extracts were concentrated
under reduced pressure and percentage yield was
calculated.

Preliminary Phytochemical Screening

Different extracts were subjected to qualitative
phytochemical screening for detection of alkaloids,
flavonoids, tannins, saponins, glycosides, proteins,
carbohydrates, phytosterols, coumarins, and triterpenoids
using standard chemical tests.

In-vitro antidiabetic activity
Sample code for Gardenia Gumnifera Flower extract

PGG: Petroleum ether extract of Gardenia Gumnifera

CGG: chloroform extract of Gardenia Gumnifera
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MGG: Methanol extract of Gardenia Gumnifera
AGG: Aqueous extract of Gardenia Gumnifera

o-Amylase inhibitory assay:

a-Amylase inhibitory assay
was carried out using a modified method of McCue
and Shetty (2004). PHF (25, 50, 75, 100 and 200
pg/mL) (100 ml) was took in a conical flask and added
100 mL of 0.02 M sodium phosphate buffer (pH 6.9)
containing a-amylase solution. This solution was pre-
incubated at 25 °C for 10 min, after which 100
mL of 1% starch solution in 0.02 M sodium phosphate
buffer (pH 6.9) was added at timed intervals and then
kept at 25 »C for 10 min. The reaction was terminated by
adding 200 mL of dinitrosalicylic acid (DNS) reagent.
The flask were then kept in boiling water for 5 min and
cooled to room temperature. The reaction mixture was
diluted with 5 mL distilled water and the
absorbance was measured at 540 nm using a uv
spectrophotometer. The control was prepared using the
same procedure replacing the extract with distilled water
while activity of the standard was tested by replacing the
extract with acarbose. The a-amylase inhibitory activity
was calculated as percentage inhibition, and 50%
inhibition of enzyme activity (IC50) were determined.

a-Glucosidase  inhibitory assay:  o-Glucosidase
inhibitory assay was carried out using a modified
method by Adisakwattana et al. (2009). Rat intestinal
acetone powder (100 mg) was homogenized in 3 mL of
0.9% NaCl solution. After centrifugation (30 min), the
crude enzyme (100 mL) was incubated with 5 mM p-
nitrophenyl glucopyranoside (pNPG), 25 mM maltose or
50 mM sucrose in 0.1 M phosphate buffer, pH 6.9 and 50
mL of the different concentrations (25, 50, 75, 100 and
200 pg/mL) of extracts at 37 °C for 30 min. The reaction
mixture was stopped by adding 50 mL of 0.1 M Na2CO3.
The enzyme activities were determined by measuring the
absorbance at 405 nm (a-glucosidase). The control was
prepared using the same procedure replacing the extract
with distilled water while activity of the standard was
tested by replacing the extract with acarbose. Percentage
inhibition 50% inhibition of enzyme activity (IC50) was
determined.

Acute Toxicity Studies

Acute toxicity studies were performed according to
OECD guideline 423. Animals were observed for
behavioral changes, mortality, and toxicity symptoms for
14 days.

Experimental Animals

Wistar albino rats weighing 180-220 g were used for the
study. Animals were maintained wunder standard
laboratory conditions with free access to food and water.

Induction of Diabetes

Experimental diabetes was induced by streptozotocin
administration. Animals with fasting blood glucose levels
above 250 mg/dL were considered diabetic and selected
for further studies.

Antidiabetic Study

Animals were divided into different groups including
normal control, diabetic control, standard treated,
methanol extract treated, and aqueous extract treated
groups. Treatment was continued for 28 days and fasting
blood glucose levels were measured periodically. Blood
samples were analyzed for serum insulin and HbAlc.
Pancreatic tissue homogenates were analyzed for
superoxide dismutase (SOD), catalase (CAT), reduced
glutathione (GSH), and malondialdehyde (MDA). Results
were expressed as mean + SD. Statistical significance was
evaluated using appropriate statistical methods and p <
0.05 was considered significant.

RESULTS AND DISCUSSION

Pharmacognostic and Physicochemical Evaluation
Gardenia gummifera was identified as a small resinous
tree with fragrant white to pale yellow flowers.
Microscopic evaluation revealed characteristic features
including  thick  cuticle, collenchyma, spongy
parenchyma, druses of calcium oxalate crystals, and
starch grains. Physicochemical analysis demonstrated
acceptable purity and quality of plant material. The total
ash value was 7.2%, indicating the presence of inorganic
constituents, while acid insoluble ash was low (1.38%),
suggesting minimal contamination with silica or earthy
materials. Water soluble extractive value (16.3%) was
higher than alcohol soluble extractive value (13.2%),
indicating abundance of polar constituents.

Phytochemical Screening

Phytochemical screening revealed the presence of
alkaloids, flavonoids, tannins, phenolics, coumarins,
proteins, saponins, and triterpenoids in methanol extract.
The methanol extract showed maximum number of
phytoconstituents, suggesting better extraction efficiency
for polar bioactive compounds.

o-Amylase Inhibitory Activity

All extracts exhibited concentration-dependent inhibition
of oa-amylase enzyme. Methanol extract showed
maximum inhibitory activity with 80.05% inhibition at
100 pg/ml, closely comparable to acarbose (88.98%). The
strong inhibitory effect may be due to polyphenols and
flavonoids capable of binding to enzyme active sites. The
order of activity observed was: Methanol extract >
Aqueous extract > Chloroform extract > Petroleum ether
extract.

The control of postprandial plasma glucose levels is
important in the treatment of diabetes mellitus and its
associated complications. Inhibition of enzymes involved
in the metabolism of carbohydrates such as o-amylase
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and a-glucosidase, is an important therapeutic approach
for reducing postprandial hyperglycemia. o- Amylase
found in the saliva and pancreatic juice, catalyses the

hydrolysis of polysaccharides (such as
disaccharides (like maltose and sucrose).

starch) to
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Figure 1: in vitro o amylase inhibitory activity of of Gardenia gummifera extract

The present results demonstrate a clear concentration-
dependent inhibition of a-amylase by all solvent extracts
of Gardenia gummifera. The activity increased
progressively from 20 to 100 pg/ml, indicating that the
phytoconstituents present in the plant extracts can

effectively  interfere =~ with  carbohydrate-digesting
enzymes, thereby suggesting potential antidiabetic
activity.

All extracts exhibited a clear dose-response relationship,
indicating  enzyme  inhibition  increases  with
concentration. This suggests competitive or mixed-type
inhibition, where increasing phytochemical concentration
enhances enzyme binding and reduces starch hydrolysis.
Inhibition of a-amylase delays starch breakdown and
reduces post-prandial hyperglycemia. Therefore, the
strong activity of the methanol and aqueous extracts
supports the traditional use of Gardenia gummifera in
diabetes management and highlights its potential as a
natural source of antidiabetic agents.

0-Glucosidase Inhibitory Activity
The methanol extract also demonstrated potent o-
glucosidase inhibitory activity, reaching 71.15%

inhibition at 100pg/ml compared to 80.24% inhibition by
acarbose. The findings indicate that the extract can delay
carbohydrate  digestion and reduce postprandial
hyperglycemia. a-Glucosidase inhibitory assay was
carried out using a modified method by Adisakwattana et
al. (2009). o-Glucosidases are located in the mucosal
brush border of the small intestine and catalyse the
conversion of disaccharides to monosaccharide like
glucose. In this study, Gardenia gummifera extract
exhibited the strongest inhibition of a-glucosidase in dose
dependent manner. The present data demonstrate a clear
concentration-dependent a-glucosidase inhibitory effect
of all Gardenia gummifera extracts, indicating their
potential role in controlling post-prandial hyperglycemia.
a-Glucosidase inhibitors delay carbohydrate digestion
and glucose absorption, which is a well-established
therapeutic approach in diabetes management. The
activity order at all concentrations was:

Methanol extract (MGG) > Aqueous extract (AGG) >
Chloroform extract (CGG) > Petroleum ether extract
(PGG).
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Figure 2: in vitro a Glucosidase inhibitory activity of Gardenia gummifera extract

Methanol extract (MGG) exhibited the strongest
inhibition among extracts (71.15% at 100 pg/ml).
Activity approached that of acarbose, indicating a high
concentration of polar bioactive compounds. Aqueous
extract (AGG) showed the second-highest activity
(61.14% at 100 pg/ml). Confirms the presence of water-
soluble  phytoconstituents such as polyphenols,
polysaccharides, and saponins. Chloroform extract (CGG)
demonstrated moderate inhibition (41.23% at 100 pg/ml).
It indicates the presence of semi-polar compounds such as
terpenoids and certain alkaloids that contribute partially
to enzyme inhibition. Petroleum ether extract (PGQG)
exhibited the lowest inhibition (30.12% at 100 pg/ml).
Non-polar solvents primarily extract lipids and waxes,
which generally possess weak a-glucosidase inhibitory
activity. All extracts displayed a gradual increase in
inhibition with increasing concentration, confirming a
dose-dependent enzyme inhibitory effect. This pattern
strongly supports the pharmacological relevance of the
extracts and indicates that higher concentrations provide
greater enzyme binding and inhibition.

The inhibitory activity may be attributed to flavonoids
and phenolic acids that bind to the active site of a-
glucosidase. Terpenoids and glycosides that interfere with
carbohydrate hydrolysis. Such phytochemicals are known
to reduce glucose release from dietary carbohydrates,
thereby helping control postprandial blood glucose levels.
The results suggest that Gardenia gummifera, particularly
the methanol and aqueous extracts, possess promising o-

glucosidase inhibitory activity. Although the activity is
slightly lower than acarbose, the plant extracts offer the
advantage of being natural, potentially safer, and suitable
for long-term management of diabetes. This study
supports the traditional use of Gardenia gummifera in
diabetes management and highlights the methanol extract
as the most promising fraction for further work, including
isolation of active compounds, kinetic enzyme studies,
and in-vivo antidiabetic evaluation.

Acute Toxicity Study

No mortality or toxic symptoms were observed up to
2000 mg/kg dose, indicating the safety of extracts.
Animals showed normal behavioral patterns without
tremors, convulsions, salivation, or diarrhea.

Antidiabetic Activity

The methanol extract exhibited significant
antihyperglycemic activity in streptozotocin-induced
diabetic rats. MGG 200 mg/kg reduced fasting blood
glucose from 255.43 mg/dL to 102.21 mg/dL by day 28,
while diabetic control animals maintained elevated
glucose levels.

Antidiabetic activity

Rats with a fasting glucose level >250 mg dL—1 were
classified as diabetic Animals with fasting blood glucose
(FBG) level above 250 mg/dL with typical diabetic
symptoms of polyuria, polydipsia and polyphagia were
selected for the study. The Antidiabetic activity of
Gardenia gummifera was evaluated and the findings are
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presented and the blood glucose level of diabetic rat
significantly enhanced compared to normal rats. The
administration of Gardenia gummifera at different doses
(100mg/kg, and 200 mg/kg) to STZ-induced diabetic rats
caused significant reduction of blood glucose levels.
Treatment with methanol extract of Leea asiatica at

different doses (100mg/kg, and 200 mg/kg) to STZ-
induced diabetic rats caused significant reduction of
blood glucose levels. The Antidiabetic activity of Leea
asiatica depends upon the dose and duration of the
treatment. The maximum reduction of blood glucose in
rats was observed on 28th day.
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Figure 3: Effect of Gardenia gummifera on the blood glucose levels in diabetic rats

The present study evaluated the antihyperglycemic
potential of Gardenia gummifera extracts in
streptozotocin-induced diabetic rats by monitoring fasting
blood glucose over 28 days. The results clearly
demonstrate a progressive reduction in blood glucose
levels in treated groups compared with the diabetic
control, indicating significant antidiabetic activity.
Normal control animals maintained stable glucose values
throughout the study (=81-85 mg/dL), confirming normal
metabolic regulation. In contrast, diabetic control rats
exhibited persistently elevated glucose levels (~250
mg/dL) with no significant reduction during the 28-day
period, validating successful induction of diabetes and
absence of spontaneous recovery. The standard treated
group showed a rapid and marked decline in blood
glucose from 255.10 mg/dL (day 0) to 90.9 mg/dL on day
28, approaching near-normal levels. This confirms the
validity of the experimental model and provides a
benchmark for evaluating plant extracts.

Both doses of the methanolic extract produced significant
and dose-dependent antihyperglycemic effects. MGG 100

mg/kg reduced glucose from 254.43 to 115.21 mg/dL by
day 28. MGG 200 mg/kg: Reduced glucose from 255.43
to 102.21 mg/dL by day 28. The higher dose showed
greater efficacy, indicating a dose-response relationship.
The near-normalization of glucose levels suggests strong
antidiabetic activity of the methanol extract. The aqueous
extract (AGQG) also lowered glucose levels but to a lesser
extent than the methanol extract. AGG 100 mg/kg
reduced glucose to 139.21 mg/dL by day 28. AGG 200
mg/kg: Reduced glucose to 114.41 mg/dL by day 28.
Although  effective, the aqueous extract was
comparatively less potent, suggesting that the active
antidiabetic constituents are more efficiently extracted in
methanol. Comparative efficacy of extracts

Overall efficacy order (day 28): Standard > MGG 200 >
MGG 100 = AGG 200 > AGG 100 > Diabetic control

The superior activity of the methanolic extract indicates
that  Gardenia  gummifera  contains  bioactive
phytoconstituents such as flavonoids, terpenoids,
phenolics, and glycosides that may contribute to its
antihyperglycemic effect. The glucose-lowering effect
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may be attributed to multiple mechanisms by improved
insulin secretion or p-cell protection: Antioxidant
phytochemicals may protect pancreatic B-cells from
oxidative damage induced by streptozotocin by enhanced
peripheral glucose utilization, plant polyphenols can
increase insulin sensitivity in tissues, inhibition of
intestinal glucose absorption, some phytoconstituents
reduce post-prandial glucose spikes and reduction of
oxidative stress plays a key role in diabetes management.
The findings confirm that Gardenia gummifera possesses
significant antihyperglycemic activity in diabetic rats,
with the methanolic extract showing stronger efficacy
than the aqueous extract.

Insulin Levels and Pancreatic Protection
Treatment with methanol extract significantly improved
serum insulin levels and restored pancreatic weight. The

increase in pancreatic weight suggests protection against
B-cell destruction and possible regeneration of pancreatic
tissue.

Estimation of insulin level

After 28th day of treatment blood samples were
withdrawn by in order to examine the insulin levels.
Serum insulin was measured. The decrease in serum
insulin level indicates hyperglycemia in STZ-induced
diabetic rats. The STZ-induced diabetic rats exhibited
maximum decrease in serum insulin levels on 28th day.
The administration of Gardenia gummifera extracts and
Glibenclamide to diabetic rats for 28th day resulted in
significant increase in serum insulin levels were
observed. Methanol extract were found more effective to
reduce the insulin level than aqueous extract.
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Figure 4: Effect of Gardenia gummifera on insulin level of animals

Estimation of glycosylated hemoglobin (HbA1c)

Diabetes is one of the most common diseases worldwide.
This serious complication may result from increased
glycation of healthy proteins as a consequence of
associated chronic hyperglycemia. Most proteins
(including hemoglobin) react with glucose and form
covalent combinations without the requirement of
enzymes. HbA1C is an inductor combination, which is
reversible, but after the inner reformation of this
combination, stable HbA1C is formed. When hemoglobin

is glycated, its efficiency is reduced, which leads to a
pathologic condition. In diabetic rats, there was a
significant increase of HbAlc compared with normal
control. Whereas, the administration of Gardenia
gummifera at different doses (100 mg/kg, and 200 mg/kg)
restored the elevated HbAlc profile compared to diabetic
control, which was as significant as standard treated.
Methanol extract of Leea asiatica were found more
effective in restored the elevated HbA 1c profile compared
to diabetic control than aqueous extract.
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Figure 5: Effect of Gardenia gummifera on glycosylated hemoglobin levels in animals

Antioxidant Enzymes

Diabetic rats showed decreased SOD, CAT, and GSH
levels with elevated MDA levels, confirming oxidative
stress. Methanol extract significantly restored antioxidant
enzyme levels and reduced lipid peroxidation.The
improvement in antioxidant status may contribute to
pancreatic protection and antihyperglycemic activity.

Assay of antioxidant enzymes in Pancreas

The MDA levels which are markers of lipid peroxidation
induced by oxidative stress are remarkably increased in
diabetic control pancreatic tissues appeared differently in
relation to non diabetic control pancreas. Both human and
experimental animal models of diabetes exhibit high
oxidative stress due to persistent and chronic

hyperglycemia, which depletes the activity of free radical
scavenging enzymes and thus promotes free radicals
generation. Oxidative stress has lately been reported to be
responsible, to a certain extent, for the B-cell dysfunction
caused by glucose toxicity.

The pancreatic B-cells are highly prone to oxidative stress
and damage because they have low expression and
activity of antioxidant enzymes, which are the first line of
defense against oxidative insult Since CAT, which
inactivates H202 is an endogenous enzyme and needs to
be replenished; the continuous formation of H202 might
overwhelm this enzyme. Moreover, O2+— is reported to
inhibit CAT directly so the ROS could have caused its
reduced activity in the diabetic rats.

1JDDT, Volume 16 Issue 53s, 2026 Page 525



Evaluation of Antioxidant and Antidiabetic Potential of Gardenia Gummifera Extracts Through In-Vitro And In-Vivo

Experimental Models

80 -

pmol/mg tissue
N w H (O} (o)) ~
o o o o o o
1 1 1 1 1 1

=
o
1

o
l

SOD (umol/mg tissue)

H Normal Control H Diabetic Control

B MGG 200 mg/kg M AGG 100 mg/kg

Groups

MDA (umol/mg tissue)

W Standard MGG 100 mg/kg

AGG 200 mg/kg

Figure 5.44: Effect of Gardenia gummifera on anti-oxidant enzyme (SOD and MDA)

Malondialdehyde (MDA) 1is degradative product of
peroxidation of polyunsaturated fatty acids (PUPA) in the
cells membrane. Presence of higher MDA in the serum is
an indication of induced lipid peroxidation and of
oxidative stress of which has been reported as one of the
underlying cause of diabetes mellitus. Although the
concentration of the MDA across the set groups were not
significantly higher compared to that of the control non
diabetic group, however, the values obtained from the
diabetic treated (DT) were all high compared to that of
the control groups

The activity and content of SOD, CAT and GSH content
were lower in untreated diabetic rats than in nondiabetics,
in response to increased oxidative stress. The increase in
SOD and GSH activity may have occurred as a
compensatory response to an increase in endogenous
H202 production in the liver of diabetic rats, because
insulin deficiency promotes the oxidation of fatty acids
with the consequent formation of oxygen peroxide. The
increase in SOD activity may have occurred due to the
increased superoxide production, with H202 acting as a
tissue SOD inducer.

Treatment with Gardenia gummifera at different doses
(100 mg/kg, and 200 mg/kg) doses increased in the GSH
levels. The role of oxidative stress in the pathogenesis
and complications of diabetes mellitus is well recognized.
Methanol extract of Gardenia gummifera at 200 mg/kg
were found more effective than aqueous extract.

STZ induced diabetic rats, there was a significant
decrease of SOD, CAT and GSH by compared with

normal control. Whereas, the administration of Leea
asiatica extract at different doses (100 mg/kg, and 200
mg/kg) restored the reduced SOD, CAT and GSH,
significantly, compared to diabetic control and were as
significant as positive control.

CONCLUSION

The present study demonstrated that Gardenia gummifera
possesses  significant antioxidant and antidiabetic
activities. Among different extracts, the methanol extract
exhibited superior pharmacological activity due to high
phenolic and flavonoid contents. The extract effectively
scavenged free radicals, inhibited carbohydrate
hydrolyzing enzymes, improved glycemic control,
restored lipid profile, protected pancreatic tissue, and
enhanced antioxidant defense systems in diabetic rats.

The findings scientifically validate the traditional use of
Gardenia gummifera in diabetes management and suggest
its potential as a natural therapeutic agent for oxidative
stress-related metabolic disorders. Further studies are
required to isolate active phytoconstituents and elucidate
their precise molecular mechanisms.

DISCUSSION

The present investigation was carried out to evaluate the
antioxidant and antidiabetic potential of different extracts
of Gardenia gummifera using phytochemical, in-vitro,
and in-vivo experimental models. Diabetes mellitus is
closely associated with oxidative stress, impaired insulin
secretion, insulin resistance, and disturbances in
carbohydrate metabolism. Therefore, medicinal plants
possessing both antioxidant and antihyperglycemic
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activities are considered promising therapeutic agents for
diabetes management.

Pharmacognostic and physicochemical studies confirmed
the authenticity and purity of the plant material. The
observed ash values, extractive values, and microscopic
characteristics were within acceptable limits and
indicated good quality crude drug. Higher water soluble
extractive values suggested the presence of abundant
polar phytoconstituents, which are generally associated
with significant biological activity.

Preliminary phytochemical screening demonstrated the
presence of flavonoids, phenolics, tannins, alkaloids,
saponins, glycosides, coumarins, and triterpenoids,
particularly in  the methanol extract. These
phytoconstituents are well known for their antioxidant
and antidiabetic properties. Flavonoids and phenolic
compounds are capable of scavenging free radicals,
inhibiting lipid peroxidation, and protecting pancreatic -
cells from oxidative damage. The superior phytochemical
richness of the methanol extract may explain its higher
pharmacological activity compared to other solvent
extracts.

In the present study, all extracts showed concentration-
dependent inhibition of o-amylase and a-glucosidase
enzymes. Among them, the methanol extract exhibited the
strongest inhibitory activity, which was comparable to the
standard drug acarbose. a-Amylase and a-glucosidase are
important carbohydrate hydrolyzing enzymes responsible
for digestion and absorption of dietary carbohydrates.
Inhibition of these enzymes delays glucose release and
reduces postprandial hyperglycemia. Therefore, the
significant enzyme inhibitory activity observed with the
methanol extract indicates its potential usefulness in
controlling blood glucose levels after meals. The dose-
dependent inhibitory effect further suggests effective
interaction of phytoconstituents with enzyme active sites.

The acute toxicity study revealed that the extracts were
safe up to 2000 mg/kg body weight, as no mortality or
behavioral abnormalities were observed. This finding
indicates a wide margin of safety and supports the
possible therapeutic use of the plant extract.

The in-vivo antidiabetic study using streptozotocin-
induced diabetic rats demonstrated significant
antihyperglycemic activity of the extracts. Streptozotocin
causes selective destruction of pancreatic B-cells through
oxidative stress and DNA alkylation, leading to insulin
deficiency and hyperglycemia. Administration of
methanol extract significantly reduced fasting blood
glucose levels in diabetic rats in a dose-dependent
manner. The higher dose (200 mg/kg) showed maximum
reduction and approached near-normal glucose levels by
the end of the treatment period. The aqueous extract also

exhibited  antihyperglycemic  activity = but  was
comparatively less potent than the methanol extract.

Improvement in serum insulin levels following treatment
suggests that the extract may protect residual [B-cells,
stimulate insulin secretion, or promote regeneration of
pancreatic tissue. Restoration of pancreatic weight further
supports the protective effect of the extract against B-cell
destruction. The reduction in glycosylated hemoglobin
(HbAlc) levels in treated groups indicates improved
long-term glycemic control and reduced protein glycation
caused by chronic hyperglycemia.

Oxidative stress plays a major role in the development
and progression of diabetes mellitus and its
complications. In diabetic rats, decreased levels of
antioxidant enzymes such as superoxide dismutase
(SOD), catalase (CAT), and reduced glutathione (GSH),
along with elevated malondialdehyde (MDA), confirmed
oxidative damage and lipid peroxidation. Treatment with
Gardenia gummifera extracts significantly restored
antioxidant enzyme levels and reduced MDA
concentration, indicating potent antioxidant activity. The
methanol extract was particularly effective in improving
endogenous antioxidant defense mechanisms. The
antioxidant effect may be attributed to phenolic
compounds and flavonoids capable of neutralizing
reactive oxygen species and preventing oxidative injury
to pancreatic tissues.

Overall, the findings suggest that the antidiabetic activity
of Gardenia gummifera may involve multiple
mechanisms including inhibition of carbohydrate
hydrolyzing enzymes, enhancement of insulin secretion,
protection of pancreatic f-cells, improvement of
antioxidant status, and reduction of oxidative stress. The
methanol extract consistently exhibited superior activity,
indicating that polar phytoconstituents are mainly
responsible for the observed pharmacological effects.

CONCLUSION

The present study successfully demonstrated the
antioxidant and antidiabetic potential of different extracts
of Gardenia gummifera through comprehensive
phytochemical, in-vitro, and in-vivo investigations.
Among all extracts, the methanol extract exhibited the
highest pharmacological activity due to the presence of
abundant bioactive phytoconstituents such as flavonoids,
phenolics, tannins, and triterpenoids. The methanol
extract showed significant inhibitory activity against a-
amylase and a-glucosidase enzymes, indicating its ability
to reduce postprandial hyperglycemia. In streptozotocin-
induced diabetic rats, the extract effectively lowered
fasting blood glucose levels, improved serum insulin
levels, reduced HbAlc, restored antioxidant enzyme
activities, and decreased lipid peroxidation. The extract
also demonstrated pancreatic protective effects,
suggesting possible preservation or regeneration of -
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cells. The antioxidant activity observed in the study
confirms the important role of Gardenia gummifera in
reducing oxidative stress associated with diabetes
mellitus. The overall findings scientifically validate the
traditional use of this plant in the management of diabetes
and related metabolic disorders. Therefore, Gardenia
gummifera may serve as a promising natural source for
the development of safer and effective antidiabetic
therapeutic agents. Further studies are recommended for
isolation and characterization of active phytoconstituents,
elucidation of molecular mechanisms, and clinical
evaluation to establish its therapeutic potential in human
diabetes management.
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