Advances in Pharmacology and Pharmacy 13(4): 686-692, 2025
DOI: 10.13189/app.2025.130418

http://www.hrpub.org

Investigation of Polyherbal Formulation as an
Antihyperglycemic in Alloxan Induced Diabetic Rats

Shirode Devendra'”, Patil Aishwarya!, Gauri Gawande!, Agrawal Amit?, Bindurani LGP Ram?

Dr. D.Y. Patil College of Pharmacy, Sector 29, Pradhikaran, Akurdi Pune 411044, Maharashtra, India
2Mauli College of Pharmacy, Latur, Maharashtra, India
3SGMSPM's Dnyanvilas College of Pharmacy, Pune, India

Received September 20, 2024; Revised October 28, 2024, Accepted August 20, 2025

Cite This Paper in the Following Citation Styles

(a): [1] Shirode Devendra, Patil Aishwarya, Gauri Gawande, Agrawal Amit, Bindurani LGP Ram , "Investigation of
Polyherbal Formulation as an Antihyperglycemic in Alloxan Induced Diabetic Rats," Advances in Pharmacology and
Pharmacy, Vol. 13, No. 4, pp. 686 - 692, 2025. DOI: 10.13189/app.2025.130418.

(b): Shirode Devendra, Patil Aishwarya, Gauri Gawande, Agrawal Amit, Bindurani LGP Ram (2025). Investigation of
Polyherbal Formulation as an Antihyperglycemic in Alloxan Induced Diabetic Rats. Advances in Pharmacology and
Pharmacy, 13(4), 686 - 692. DOI: 10.13189/app.2025.130418.

Copyright©2025 by authors, all rights reserved. Authors agree that this article remains permanently open access under the
terms of the Creative Commons Attribution License 4.0 International License

Abstract Type 1 Diabetes is non-communicable
chronic metabolic disease and the causes are due to
autoimmunity destruction of beta cells of pancreas occurs
along with dyslipidaemia. Type 1 diabetes become the
main cause of mortality. Insulin is the only therapy still
available for treatment of type 1 diabetes but has side
effects. There is need to develop such a formulation which
has base of herbal medicines. The current work’s goal is to
develop a polyherbal formulation (Hugonia Mystax:
Blumea Lacera: 1:1) and investigate it against
hyperglycaemia. Single dose of freshly prepared alloxan
monohydrate (120mg/kg) was given to animals to
introduce diabetes in rats. After 48 hours the animals were
selected for treatment of polyherbal formulation for next
14 days. At the end of the study, evaluation of body weight,
blood glucose level, lipid profile, glycosylated
haemoglobin level and histopathological pancreas of rat
were done. The result elaborated that polyherbal
formulation showed significant reduction or normalization
of parameters which were altered by induced alloxan. The
results estimated support that polyherbal formulation has
potential livelihood towards various anti-diabetic
mechanisms specially on healing of damaged beta cells.
The result of present study revealed polyherbal formulation
has anti hyper glycaemic effect and anti-hyperlipidaemic
activity by regulating blood glucose levels and lipid
profile.
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1. Introduction

Glucose homeostasis is the balance of glucagon and
insulin to maintain glucose levels and this balance is
disturbed in type 1 and type 2 diabetes [1]. Diabetes
mellitus is related to elevation of blood sugar level and
comes under major non-communicable diseases [1,2].
Type 1 Diabetes is heterogenous autoimmune disorder in
which destruction of pancreatic beta cells occurs and leads
to insulin deficiency, as insulin is synthesized by islets of
Langerhans in pancreatic beta cells [2,3]. Majority of
diabetes mellitus are pathogenically related to genetic and
environmental factors [3,4].

Diabetes mellitus is a long-term metabolic condition
characterized by hyperglycaemia brought on by defects in
insulin secretion, insulin action, or insulin resistance [5].
Insulin typically follows secretion transports blood glucose
to cells for ATP production generation; however, this
method doesn't work in diabetes eventually untreated
elevated blood glucose can lead to a number of
comorbidities within body.

10-20% peoples are affected by type 1 diabetes,
common in younger age people (> 35 years old), whose
onset is severe and abrupt; patients having normal weight
genetic predisposition is only about 20 % [5,6]. In this



Advances in Pharmacology and Pharmacy 13(4): 686-692, 2025

Auto-immune destruction of beta cells occurs.

The insulin level also found decreases and accepted
treatment for type 1 diabetes mellitus is insulin with proper
healthy diet.

There are 422 million diabetic patients worldwide and
1.5 million people expire from this disease every year [7,8].
The prevalence may increase to 35.7 million by 2045 [9].

It leads to several complications including retinopathy,
neuropathy, nephropathy furthermore these complications
associated with co-morbidity and mortality [10]. Insulin
and glycosuria are now the main treatments but insulin
injection causes side effects like swelling, changes in skin
surface and cardiovascular issues etc. [11,12,13].

Furthermore, there is need to develop newer
anti-diabetic treatment based on traditional ayurvedic
system. Terpenes, tannins, flavonoids, saponin and
alkaloid are important phytochemicals which present in
plants have the anti- diabetic effect. Apart from anti-ulcer
activity [14], Hepatoprotective, anti-lipidemic activity [15],
the plants Hugonia mystax and Blumea lacera have
anti-inflammatory activity [16-19] and anti-oxidant
activity [20,21,22], hypoglycaemic activity [23,24] so the
combination of these two plants may be fruitful hence used
in formulation as an active ingredient for anti-diabetic
activity in laboratory rats.

2. Materials and Methods

2.1. Plant Material

Hugonia mystax leaves have been collected in
Tamilnadu, India's Dindigul District. The entire Blumea
lacera plant was obtained from nearby localities of Pune
region. Collected plant materials were authenticated from
Department of Botany, Sadguru Gadage Maharaj College,
Shivaji University, Karad, Maharashtra.

2.2. Chemicals

Research grade chemicals and biochemical kits were
used for estimation of various parameters like
Triglycerides, total cholesterol, HDL- Cholesterol, SGOT,
SGPT etc.

2.3. Animals

The experimental protocol was approved by IAEC
DYPCOP/IAEC/2022/08. Thirty female Wistar rats
(150-220 g) were procured from National Institutes of
Biosciences, Bhor, Pune and were housed in standard
conditions recommended by CCSEA. Adequate drinking
water and standard nutritional diet (from Nutrivet Life
Sciences, Pune) were provided to animals.

2.4. Method for Preparation of Extracts and Elixir
Polyherbal Formulation: [25]

Extract preparation: Plant material was chopped into
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small pieces shade dried, and coarse powdered extraction
was done by Soxhlet method. The extraction of plants was
done separately.

Polyherbal Formulation (PHF) preparation: The
polyherbal formulation (elixir) was prepared by simple
solution method. Firstly, the active ingredients and vehicle
was mixed, then preservatives and flavouring agents were
added and finally volume was made up. The formula for
polyherbal elixir was shown as per Table 1- Formula for
elixir preparation. The prepared polyherbal formulation
was evaluated for various parameters like pH, viscosity,
refractive index, and stability.

Table 1. Formula for elixir preparation

Srno Material Quantity

1 Hugonia mystax ethanolic extract 2gm
Blumea lacera ethanolic extract (1:1)

2 Sodium saccharin 0.5gm

3 Alcohol 15 ml

4 Orange syrup 2ml
Methyl paraben 0.2ml

6 Glycerine 2mi

7 Propyl paraben 0.02 ml

8 Water Up to 100 ml

2.5. Study Design for Alloxan Induced Diabetes

2.5.1. Grouping and Treatment Schedule: [26-29]

For experimental study female Wistar rats having body
weight between 180-220 g were utilized. Animals were
fasted overnight followed by injection of alloxan,
monohydrate (120mg/kg, i.p.). After 48 hours, animals that
had blood glucose level higher than 200 mg/dl were
selected. Animals were divided into five groups. Each
group contained 6 animals. Diabetic rats were given the
test drug at various dosages once daily for 14 days [30].
(Table 2 — Grouping and treatment schedule for alloxan
induced diabetes.) After completion of treatment schedule
on 14th day of study, biochemical parameters and
histopathological studies were performed.

Table 2. Grouping and treatment schedule for alloxan induced diabetes
in rats

Group  Nomenclature of  Treatment schedule

no group

1 Normal control Placebo

2 Induction Alloxan monohydrate (120 mg/kg
b.w. i.p.)

3 Standard Glibencamide (0.1 mg/kg) for 14
days.

4 Test 1 (Low dose)  PHF 200 mg/kg p.o for 14 days.

5 Test 2 (High dose)  PHF. 400 mg/kg p.o for 14 days.
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2.6. Post Treatment Investigations

2.6.1. Body Weight
Body weight was measured on 1%, 7", 14" day.

2.6.2. Estimation of BGL: [30]

A blood sample was taken from the tail vein to estimate
the BGL. The blood glucose level was measured using
Accue check glucometer on 0™, 71, 14" day of study.

2.6.3. Biochemical Parameters: [25,30,31]

The collected blood was utilized for biological
estimation after centrifugation. Commercially available
Kits were used to estimate biochemical markers, including
total HbALc, cholesterol, creatinine, triglycerides and HDL
with concentrations reported in milligrams per decilitre.

2.6.4. Histopathological Evaluation

For histopathological evaluation animals were sacrificed
after completion of treatment schedule.

2.7. Statistical Analysis

The results were expressed as mean=standard error of
the mean and all data were analysed with one-way
ANOVA (Graph pad Instat 3.01) followed by Turkey
multiple comparisons test. P values less than 0.05, 0.01 and
0.001 (P< 0.05, P<0.01, P<0.001) were considered as
significant. Level of significance ### P<0.001 when
compared to normal group and *** P< 0.001 when
compared to induction group.

3. Result

3.1. Evaluation of Preliminary Screening of Polyherbal
Formulation

Extracts of both the plants were screened separately and
it was found that terpenoids, saponins, coumarin, phenol,
flavonoids, tannins, and steroids were present in ethanolic
extract.

3.1.1. Evaluation of Formulation

The viscosity of formulation was 59 cps, refractive index
of formulation was 1.437, pH of formulation was 6.8 while
after stability viscosity was 58 cps and pH was 6.4.
Formulation was stable and no deterioration was found.

3.1.2. Effect of PHF on Body Weight

After 14 days of treatment the body weight identified
significantly reduced (p<0.001) in induction group and
when the body weight was compared to normal group and
in standard treatment (p<0.01), low dose PHF (p<0.01) and
high dose PHF (p<0.001) body weight found significantly
higher at 14th day after treatment, as shown in figure 1.
The dose dependent increase in body weight was found.

Effect of PHF on body weight
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Figure 1. Effect on body weight in Alloxan induced diabetes

3.1.3. Effect of Polyherbal Formulation on Blood Glucose
Level

The BGL was checked on 0™, 71, 14" day of study. The
BGL in female rats was found to be significantly higher
after 48 hours of alloxan injection. Significant decrease
was found on 7" day in standard, low dose PHF(p<0.001)
and in high dose PHF (p<0.001) groups, and mean while
significantly increased blood glucose level was found in
induction group (p<0.001).

After the continuous treatment for 14 days, there is
significant elevation in blood glucose level (p<0.001)
found in induction group, while significant depletion was
found (p<0.001) in polyherbal formulation group which is
near to normal control group’s blood glucose level and this
primary parameter showed the anti-diabetic effect of
polyherbal formulation in figure 2.
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Figure 2. Effect of PHF on BGL

3.1.4. Effect of Polyherbal Formulation on Lipid Profile
After the 14 days treatment the lipid profile parameters
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were taken into consideration. All lipid profile parameters
except HDL were found to be significantly increased
(p<0.001) in induction group and they were found to
significantly fall off (p<0.01) in standard, low dose and
high dose treatment groups.

The HDL level discovered was significantly lowered in
alloxan induced group and at the same time level of HDL
significantly elevated in all treatment groups when
compared to induction group. Ultimately figure 3, shows
anti-hyperlipidaemic activity.

Effect of PHF on lipid profile
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Figure 3. Effect of formulation on Lipid parameters

3.1.5. Effect of Polyherbal Formulation against HbA1C

Figure 4 illustrates the level of HbA1C (glycosylated
haemoglobin). It was  found to increase
significantly(p<0.001) in induction group when compared
to normal control, while in standard; it was found to
non-significantly reduce (p>0.05) and significant reduction
was found in low dose of PHF (p<0.01) and high dose of
PHF (p<0.001) when compared to induction group
(p<0.001).

Effect of PHF on HbAIC
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Figure 4. Effect of PHF on HbA1C

3.1.6. Effect of Polyherbal Formulation against Serum
Creatinine Level

According to figure 5 the induction group showed level
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of creatinine significantly high (p<0.001) when compared
to normal control group. On the other hand, groups such as
standard treatment (p<0.05), both doses of PHF showed
significant decrease (p<0.01) in serum creatinine level.

Effect of PHFon Serum Creatinine level
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Figure 5. Effect of PHF on Serum Creatinine level

3.1.7. Histopathological Evaluation

The histopathological examination of all experimental
groups is shown in figure 6. Histopathology of pancreas
was studied. The normal control group revealed the normal
islet cells and pancreatic parenchymal cells (figure 6.1).
Diabetic control group (figure 6.2) manifested Mild
Degeneration and vacuolization of p- cells islets of
Langerhans. Histopathology of Standard treatment group
indicated No abnormality in cells of pancreas (figure 6.3).
Low dose elixir group disclosed that Minimal
Degeneration and vacuolization of B- cells islets of
Langerhans (figure 6.4) and histopathological evaluation
of high dose elixir group expressed no abnormality in
pancreatic cells along with this it showed noteworthy
regeneration effect on cells of pancreas (figure 6.5).

(6.3) Standard Group

(6.4) Low dose elixir Group
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(6.5) High Dose elixir Group

Figure 6. Histopathological evaluation of pancreas

4. Discussion

Type 1 Diabetes mellites mainly occurs due to
autoimmunity in the family, brief time spent nursing
(breastfeeding), gluten intolerances, vaccine-induced
immune damage, Vitamin D deficiency, exposure to
chemical  chemicals and  poisons  [31,32,33].
Pathophysiology is defined in three stages as follows,
Stage 1: Insulitis occurs, Beta cells are attacked by
antibodies, and the blood sugar level returns to normal.
Stage 2: Pancreatic cells infiltrate, the immune system
destroys beta cells, and islets become atrophic once all
cells have been destroyed. Antibodies result in aberrant
blood sugar levels and pancreatic damage. Stage 3:
Symptoms appear, blood sugar levels are abnormal, and
beta cell destruction occurs. Diabetes is defined as an
abnormally high blood sugar level [34,35]. Without insulin,
which is necessary for ATP synthesis, cells cannot absorb
glucose. The disease is characterised by hyperglycemia,
Lipoprotein abnormality, elevated basal metabolic rate
(weight loss), flaw in the reactive oxygen species
scavenging, elevated oxidative stress, which damages
pancreatic cells, raised the AST and ALT levels [34,36,37].

In current study the single injection of alloxan
monohydrate (120 mg/kg) can substantially induce type 1
diabetes mellitus [38]. Notably, animals with diabetes
caused by alloxan monohydrate developed type 1 diabetes
mellitus [39, 40]. Since alloxan is a glucose analog, the
pancreas absorbs it. The results indicate that it causes
necrotic effect on the beta cells of the pancreatic
Langerhans and contributes to insulin insufficiency
because alloxan produces alloxan derivatives with
lipophilic characteristics and accumulates in organ and
reactive oxygen species formation and it damages beta
cells [41]. Metabolic problems are mostly caused by an
insulin shortage. Blood glucose, HbAlc, all parameters in
lipid profile increased following alloxan injection, whereas
body weight and HDL-C decreased [42,43].

The entire Blumea lacera plant's ethanolic extract and
Hugonia mystax’s leaves ethanolic extract were found to
be abundant in a number of chemical components,

including terpenoids, saponins, coumarin, phenol,
flavonoids, tannins, and steroids which have anti-diabetic
effect.

After treatment of PHF to alloxan induced rats found
slight change in body weight, it may be due to anabolic

Investigation of Polyherbal Formulation as an Antihyperglycemic in Alloxan Induced Diabetic Rats

effect of formulation that leads to structural protein
synthesis and prevents damage to various organs. Higher
dose of polyherbal formulation shows significant weight
gain after 14 days reduction. Due to metabolic defects,
alloxan leads to increase in all serum parameters and
showed depletion in quantity of HDL-C, and after
treatment HDL-C was found increased and abnormal
quantities all parameters in lipid profile were found
reduced. The quantity of glycosylated haemoglobin was
also found to be depleted in PHF treated group than that of
induction group and standard treatment group. The
polyherbal formulation shows its effect in dose-dependent
manner. Pancreatic histopathological analysis
demonstrated that islet cells were smaller (in terms of size)
and fewer in number in rats given alloxan, but in the group
treated with a polyherbal formulation showed no
abnormalities in the pancreas, so comparatively better
results are shown by polyherbal formulation.

All those studies have proven that polyherbal
formulation has anti-diabetic and anti-hyperlipidaemic
activities. It helps in normalizing the parameters such as
weight, glycosylated haemoglobin, lipid profile, creatinine
level and blood glucose level (which were altered after
alloxan administration). The possible mechanisms of
polyherbal formulation are healing of damaged beta cells,
regeneration of beta cells, maintaining glucose level with
proper lipid metabolism. Polyherbal formulation may lead
to regulating insulin secretion or modulating insulin
resistance as it has significant effect on reduction in
glycosylated haemoglobin.

The current investigation was performed to investigate
anti-hyperglycaemic with its anti-hyperlipidaemic effect of
combination of extracts. According to results from present
study it is confirmed that polyherbal formulation has
profound effect on Body weight, blood glucose level,
creatinine level, lipid profile and glycosylated
haemoglobin and according to histopathological
evaluations it has healing and curative property towards
damaged pancreatic cells. Polyherbal formulation showed
marked anti-diabetic and anti-hyperlipidaemic properties.
Hence the present study revealed that polyherbal
formulation have anti-hyperglycaemic and
anti-hyperlipidaemic effects.

5. Conclusions

It is concluded that in future the work can be extended
for diagnosing insulin level and molecular level
modification in pathway for anti-diabetic effect with
identification of responsible constituent in formulation for
its potent therapeutic effect.
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