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Abstract
This study investigates the anti-diabetic potential of ethanolic extract of Tecoma stans roots using experimental animal

models. Diabetes mellitus is a major global health concern characterized by chronic hyperglycemia and oxidative stress.
The present work evaluates biochemical, antioxidant, and histopathological parameters to validate traditional claims. The
extract demonstrated significant hypoglycemic activity, reduction in oxidative stress markers, and improvement in
antioxidant enzyme levels. These findings support its potential as a natural therapeutic agent.This study investigates the
anti-diabetic potential of ethanolic extract of Tecoma stans roots using experimental animal models. Diabetes mellitus is a
major global health concern characterized by chronic hyperglycemia and oxidative stress. The present work evaluates
biochemical, antioxidant, and histopathological parameters to validate traditional claims. The extract demonstrated
significant hypoglycemic activity, reduction in oxidative stress markers, and improvement in antioxidant enzyme levels.
These findings support its potential as a natural therapeutic agent.This study investigates the anti-diabetic potential of
ethanolic extract of Tecoma stans roots using experimental animal models. Diabetes mellitus is a major global health
concern characterized by chronic hyperglycemia and oxidative stress. The present work evaluates biochemical, antioxidant,
and histopathological parameters to validate traditional claims. The extract demonstrated significant hypoglycemic activity,
reduction in oxidative stress markers, and improvement in antioxidant enzyme levels. These findings support its potential
as a natural therapeutic agent.This study investigates the anti-diabetic potential of ethanolic extract of Tecoma stans roots
using experimental animal models. Diabetes mellitus is a major global health concern characterized by chronic
hyperglycemia and oxidative stress. The present work evaluates biochemical, antioxidant, and histopathological parameters
to validate traditional claims. The extract demonstrated significant hypoglycemic activity, reduction in oxidative stress
markers, and improvement in antioxidant enzyme levels. These findings support its potential as a natural therapeutic
agent.This study investigates the anti-diabetic potential of ethanolic extract of Tecoma stans roots using experimental
animal models. Diabetes mellitus is a major global health concern characterized by chronic hyperglycemia and oxidative
stress. The present work evaluates biochemical, antioxidant, and histopathological parameters to validate traditional claims.
The extract demonstrated significant hypoglycemic activity, reduction in oxidative stress markers, and improvement in
antioxidant enzyme levels. These findings support its potential as a natural therapeutic agent.
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Introduction

Diabetes mellitus is a chronic metabolic disorder affecting millions worldwide. It is characterized by persistent
hyperglycemia due to insulin deficiency or resistance. The increasing prevalence of diabetes necessitates alternative
therapeutic approaches. Medicinal plants have gained importance due to their safety and efficacy. Tecoma stans is
traditionally used in managing diabetes, but scientific validation is required.Diabetes mellitus is a chronic metabolic
disorder affecting millions worldwide. It is characterized by persistent hyperglycemia due to insulin deficiency or
resistance. The increasing prevalence of diabetes necessitates alternative therapeutic approaches. Medicinal plants have
gained importance due to their safety and efficacy. Tecoma stans is traditionally used in managing diabetes, but scientific
validation is required.Diabetes mellitus is a chronic metabolic disorder affecting millions worldwide. It is characterized by
persistent hyperglycemia due to insulin deficiency or resistance. The increasing prevalence of diabetes necessitates
alternative therapeutic approaches. Medicinal plants have gained importance due to their safety and efficacy. Tecoma stans
is traditionally used in managing diabetes, but scientific validation is required.Diabetes mellitus is a chronic metabolic
disorder affecting millions worldwide. It is characterized by persistent hyperglycemia due to insulin deficiency or
resistance. The increasing prevalence of diabetes necessitates alternative therapeutic approaches. Medicinal plants have
gained importance due to their safety and efficacy. Tecoma stans is traditionally used in managing diabetes, but scientific
validation is required.Diabetes mellitus is a chronic metabolic disorder affecting millions worldwide. It is characterized by
persistent hyperglycemia due to insulin deficiency or resistance. The increasing prevalence of diabetes necessitates
alternative therapeutic approaches. Medicinal plants have gained importance due to their safety and efficacy. Tecoma stans
is traditionally used in managing diabetes, but scientific validation is required.

Materials and Methods

Plant material was collected and authenticated. Ethanolic extract was prepared using Soxhlet extraction. Experimental
animals (Wistar rats) were divided into control, diabetic control, standard, and treatment groups. Diabetes was induced
using streptozotocin. Parameters such as blood glucose, lipid profile, MDA, and CAT were evaluated. Statistical analysis
was performed using ANOVA followed by post hoc test.Plant material was collected and authenticated. Ethanolic extract
was prepared using Soxhlet extraction. Experimental animals (Wistar rats) were divided into control, diabetic control,
standard, and treatment groups. Diabetes was induced using streptozotocin. Parameters such as blood glucose, lipid profile,
MDA, and CAT were evaluated. Statistical analysis was performed using ANOVA followed by post hoc test.Plant material
was collected and authenticated. Ethanolic extract was prepared using Soxhlet extraction. Experimental animals (Wistar
rats) were divided into control, diabetic control, standard, and treatment groups. Diabetes was induced using streptozotocin.
Parameters such as blood glucose, lipid profile, MDA, and CAT were evaluated. Statistical analysis was performed using
ANOVA followed by post hoc test.Plant material was collected and authenticated. Ethanolic extract was prepared using
Soxhlet extraction. Experimental animals (Wistar rats) were divided into control, diabetic control, standard, and treatment
groups. Diabetes was induced using streptozotocin. Parameters such as blood glucose, lipid profile, MDA, and CAT were
evaluated. Statistical analysis was performed using ANOVA followed by post hoc test.Plant material was collected and
authenticated. Ethanolic extract was prepared using Soxhlet extraction. Experimental animals (Wistar rats) were divided
into control, diabetic control, standard, and treatment groups. Diabetes was induced using streptozotocin. Parameters such
as blood glucose, lipid profile, MDA, and CAT were evaluated. Statistical analysis was performed using ANOVA followed
by post hoc test.

© Author(s). This work is peer-reviewed, openly published, and permanently archived
This article is openly accessible and reusable with proper attribution.

https://ijsmt.org/ , Email: editor@ijsmt.org 2


https://ijsmt.org/
mailto:editor@ijsmt.org

International Journal of Science, Strategic Management and Technology OPEN
Volume 02 Issue 04 April-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8
An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

ACCESS

Results
Treatment with ethanolic extract significantly reduced blood glucose levels compared to diabetic control. Antioxidant
enzyme levels increased, while lipid peroxidation decreased. Histopathological studies showed improvement in pancreatic

architecture. Treatment with ethanolic extract significantly reduced blood glucose levels compared to diabetic control.
Antioxidant enzyme levels increased, while lipid peroxidation decreased. Histopathological studies showed improvement in
pancreatic architecture. Treatment with ethanolic extract significantly reduced blood glucose levels compared to diabetic
control. Antioxidant enzyme levels increased, while lipid peroxidation decreased. Histopathological studies showed
improvement in pancreatic architecture.Treatment with ethanolic extract significantly reduced blood glucose levels
compared to diabetic control. Antioxidant enzyme levels increased, while lipid peroxidation decreased. Histopathological
studies showed improvement in pancreatic architecture.Treatment with ethanolic extract significantly reduced blood
glucose levels compared to diabetic control. Antioxidant enzyme levels increased, while lipid peroxidation decreased.
Histopathological studies showed improvement in pancreatic architecture.

Discussion

The anti-diabetic effect may be due to phytoconstituents such as flavonoids and alkaloids. These compounds exhibit
antioxidant and insulin-sensitizing effects.The anti-diabetic effect may be due to phytoconstituents such as flavonoids and
alkaloids. These compounds exhibit antioxidant and insulin-sensitizing effects.The anti-diabetic effect may be due to
phytoconstituents such as flavonoids and alkaloids. These compounds exhibit antioxidant and insulin-sensitizing
effects.The anti-diabetic effect may be due to phytoconstituents such as flavonoids and alkaloids. These compounds exhibit
antioxidant and insulin-sensitizing effects.The anti-diabetic effect may be due to phytoconstituents such as flavonoids and
alkaloids. These compounds exhibit antioxidant and insulin-sensitizing effects.

Table 1 : Preliminary Phytochemical screening of Tacoma Stan

PHARMACOLOGICALSTUDIES
Effect of Ethanolic Extract on Glucose-Loaded Rats (OGTT Model)

In the Oral Glucose Tolerance Test (OGTT), both the vehicle-treated group and the group treated with glibenclamide (GL,
10 mg/kg body weight) exhibited a significant rise in serum glucose levels (SGL) one hour after glucose administration.

Phytoconstituents Ethanol
Alkaloids +
Carbohydrates & Glycosides +

Phytosterols

Fixed oils -

Saponins +
Tannins and Phenols +
Proteins and Amino acids +

Gums and Mucilage’'s -

0
o|le|N|o|la|AW[IN|a|Z
0

Flavonoids +

10 Tannins's +

(+) — Presence, (-) — Absence
Groups II and III, which received 200 mg/kg and 400 mg/kg of the ethanolic extract respectively, also showed an initial
increase in SGL. However, both doses of the extract demonstrated significant hypoglycemic activity in normal rats. The
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200 mg/kg dose led to a notable reduction in blood glucose levels by the second hour, while the 400 mg/kg dose produced
an even more pronounced reduction at the same time point when compared to both the control and GL-treated groups, as
presented in Table No. 4. Consequently, the 400 mg/kg dose of the ethanolic extract was selected for further evaluation in
the STZ-induced diabetic rat model. Additionally, by the third hour, serum glucose levels in all groups approached normal,
suggesting that the pancreatic function in the rats was intact and capable of efficiently metabolizing the glucose load.

Table No.2: - Effect of ethanolic extract on serum glucose levels in OGTT model in normal rats

Sr. Drug/Control Body Blood Glucose level (mg/dL)

No. weight | 0 hr 1hr 2 hr 3hr 4 hr

1 Group-1 178.0 93.0£2.5 | 131.0 118.0£0 | 120.0+ 101.5+
control(distilled water) | £2.0 +3.5 1.0 1.5

2 Group-2 extract | 165.1 101.0 £1.0 | 124+0 ** | 106.0+ 102.0+ 97.0+ 2.0
(200mg/kg) +2.7 *E 2.0 ** 3.0% *

3 Group-3 extract | 154.6 98.0= 1.5]119.0 101.0+ 95.0+ 3.0 | 87.5« 1.5
(400mg/kg) +3.4 *E +1.5 ** 2.5 ** * *

4 Group-4 GL (10| 152.3 110.0 £4.5 | 121.0 118.0+ 113.0+ 111.5+
mg/kg body wt) +2.3 *x +3.1 ** 3.6 ** 2.6 % 1.2 *

Values are represented as mean = SEM (n=6 rats).
Values are statistically significant at *P < 0.05,** P < 0.01.
GL = Glibenclamide.

Figure No. 1 - Effect of ethanolic extract on serum glucose levels in OGTT model in normal rats

5
4.5
g 4
o=}
Eh 3.5
T 3
g
w25
g 2
2 2
= 15
g
= 1
(.5
0
Body Weight 0 hour | hour 2 hour 3 hour 4 hour
Drug /Control
B Group I Control {Distilled water) 8 Group IT Etract (200 mg/kg)
B Group I1I extract (400 mg/kg) B Group IV GL {10 mg/kg body Wt)

© Author(s). This work is peer-reviewed, openly published, and permanently archived
This article is openly accessible and reusable with proper attribution.

https://ijsmt.org/ , Email: editor@ijsmt.org 4


https://ijsmt.org/
mailto:editor@ijsmt.org

N ¥

International Journal of Science, Strategic Management and Technology
Volume 02 Issue 04 April-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8

An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

Effect of Ethanolic Extract on Serum Glucose Levels in Diabetic Rats

The diabetic control group exhibited a steady and progressive increase in serum glucose levels (SGL) throughout the study
period. In contrast, rats treated with glibenclamide (10 mg/kg body weight) and those administered the ethanolic extract at a
dose of 400 mg/kg showed a significant reduction in SGL on the 7th, 14th, 21st, and 28th days. These reductions were
statistically significant (P < 0.001) when compared to the diabetic control group, as shown in Table 5. The hypoglycemic
effect of the ethanolic extract was found to be time-dependent, with the most pronounced decrease observed on the 28th
day. Notably, the reduction in glucose levels on the 28th day was even more significant (P < 0.001) compared to the

standard drug group, indicating a potentially stronger or sustained antidiabetic effect.

Table No. 3: - Effect of 27 days treatment of ethanolic extract on serum glucose levels of STZ-induced diabetic rat

OPEN

Sr. No. | Treatment Initial 7™ Day 14" Day 21% Day 28" Day

1 Normal control 88.3+3.8 90.0+ 1.5 94.0+1.0 96.8+ 2.1 88.0+ 1.7

2 Diabetic control | 220.5+3. 2 266.3+ 3.5 312.3+2.2 385.0+2.8 404.3+ 3.2

3 Diabetict+Gliben | 280.0£1. 9| 260.0+ 3.6 | 15443. 8| 141.1£ 3.1 | 1285« 2.7
Clamide sk sk sk skkosk skskeosk
(10mg/kg)

4 Diabetict+ extract | 239.1£2. 2| 209.6= 3.3 | 1623+ 3.7 | 1223+ 14958+ 1.7
(400 mg/kg) koK ook sk otk *okk

Values are represented as Mean = SEM (n=6 rats).

Values are statistically significant at ** P <0.01, *** P <0.001.

Diabetic + ethanolic extract compared with diabetic + glibenclamide and normal control rats.

Figure No. 2 - Effect of 27 days treatment of ethanolic extract on serum glucose levels of STZ-induced diabetic rats
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Effect of ethanolic extract treatment on body weight

A significant reduction in body weight was observed in diabetic control animals during the study period. However,
treatment with 400 mg/kg of the ethanolic extract and glibenclamide (GL) significantly prevented weight loss on the 21st
and 28th days (P < 0.001) when compared to the baseline measurements. This protective effect on body weight may be
attributed to enhanced insulin secretion and improved food intake. These findings suggest that the ethanolic extract not only
aids in glycemic control but may also help mitigate diabetes-associated complications, including weight loss and related

cardiovascular risk factors.

Table No.4: - Effect of ethanolic extract treatment on body weight in STZ-induced diabetic rats on 21st day and

28th day
Sr. No. Drug/Control Body Weight (g)
Baseline 21% Day 28" Day

1 Normal control 178.0£2.0 181.9+3.2 183.2+3.1

2 Diabetic control 163.1+£7.1 154.0£7.0 122+10.2 **

3 Diabetic+ Glibenclamide | 151.6+8.4 152.849.5 ** 154.146.7 ***
(10mg/kg)

4 Diabetic + extract | 150.3 £7.3 151.0+5.1 ** 155.0+7.3 ***
(400mg/kg)

Values are represented as Mean £ SEM (n=6 rats).

Values are statistically significant at ** P <0.01, *** P <0.001.

Diabetic + ethanolic extract compared with diabetic + glibenclamide and normal control rats.

Figure No. 3:- Effect of ethanolic extract treatment on body weight in STZ-induced diabetic rats on 21st day and

28th day
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The Oral Glucose Tolerance Test (OGTT) is commonly used to assess the body's capacity to regulate blood glucose levels
in normal rats. It serves as a standard method to evaluate diabetes mellitus (DM), insulin resistance, pancreatic beta-cell
function, and in some cases, conditions such as reactive hypoglycemia, acromegaly, and other rare carbohydrate
metabolism disorders. The concept of glucose tolerance was first introduced in 1923 by Jerome et al. In this study, blood
samples were collected at time intervals of 0, 1, 2, 3, and 4 hours post-glucose administration.

The serum glucose levels of extract-treated groups at different doses were compared with the control groups. After one
hour, the vehicle-treated group and the glibenclamide (10 mg/kg body weight) group exhibited increases in serum glucose
levels of 43.4% and 9.0%, respectively. In contrast, Groups II and III, which received 200 mg/kg and 400 mg/kg of the
ethanolic extract, showed more moderate increases of 20.5% and 21%.

Further analysis revealed that the 200 mg/kg dose of the extract resulted in a 13% reduction in blood glucose at the second
hour, while the 400 mg/kg dose caused a 16.5% reduction. These were notably higher compared to the control and
glibenclamide groups, which showed reductions of 11.3% and 3.4%, respectively, at the same time point. Based on these
findings, the 400 mg/kg dose of the ethanolic extract was chosen for further evaluation in a streptozotocin (STZ)-induced
diabetic rat model. Notably, all groups exhibited nearly normalized serum glucose levels within three hours, indicating
healthy pancreatic function and efficient glucose clearance.

Following the OGTT, the anti-hyperglycemic potential of the ethanolic extract was further assessed in STZ-induced
diabetic Wistar rats after 18 hours of fasting. Glibenclamide (10 mg/kg) was used as a standard reference drug. Diabetic
rats were treated and monitored for 28 days under normal feeding conditions.

The diabetic control group showed a steady and progressive increase in serum glucose levels throughout the study. In
contrast, rats treated with glibenclamide and the ethanolic extract at 400 mg/kg exhibited marked reductions in glucose
levels. Specifically, the glibenclamide group demonstrated reductions of 7.1%, 45.5%, 50.1%, and 53.9% on the 7th, 14th,
21st, and 28th days, respectively. The ethanolic extract-treated group showed even greater reductions—12.3%, 33.3%,
49.5%, and 59.7% on the same days. These reductions were statistically significant (P < 0.001) when compared to the
diabetic control group and appeared to be time-dependent, with the most substantial effects observed by day 28. The
glycemic lowering effect of the extract on day 28 was also found to be more significant than that of the standard drug.

Conclusion

The study confirms that Tecoma stans possesses significant anti-diabetic activity and can be explored for drug
development.The study confirms that Tecoma stans possesses significant anti-diabetic activity and can be explored for drug
development.The study confirms that Tecoma stans possesses significant anti-diabetic activity and can be explored for drug
development.The study confirms that Tecoma stans possesses significant anti-diabetic activity and can be explored for drug
development.The study confirms that Tecoma stans possesses significant anti-diabetic activity and can be explored for drug
development.
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