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ABSTRACT
Background: Diabetes mellitus, a chronic metabolic condition defined by chronic hyperglycemia, 
presents a major global health challenge with increasing prevalence and profound implications 
for individual’s well-being and healthcare systems. Objectives: This work was aimed at studying 
the anti-diabetic properties of sophoricoside against Streptozotocin (STZ)-induced diabetes 
in rats. Materials and Methods: In this experimental model, diabetic condition was initiated 
in rats by injecting a single dosage of STZ (65 mg/kg). Following diabetes induction, the rats 
were treated orally with 50 mg/kg of sophoricoside for 8 weeks. After treatments, the effect of 
sophoricoside on the blood glucose and insulin level in the experimental rats was evaluated. 
The concentrations of creatinine, urea, lipid peroxidation and antioxidants, and inflammatory 
markers in the experimental rats were evaluated. Histological study was performed on the 
pancreas of experimental rats. Results: The findings of this work showed that sophoricoside 
considerably diminished blood glucose and augmented the insulin concentration in the diabetic 
rats. The sophoricoside also reduced the creatinine and urea concentrations in the diabetic rats. 
Additionally, the administration of sophoricoside effectively reduced inflammatory markers 
and alleviated oxidative stress by enhancing antioxidants. The findings of histological study of 
the pancreas further confirmed the salutary characteristics of sophoricoside. Conclusion: The 
findings of this work demonstrate that sophoricoside exerts beneficial activities in mitigating the 
diabetes in rats. These results recommend that sophoricoside may offer as a viable therapeutic 
option to treat diabetes.
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INTRODUCTION

Diabetes mellitus is a common metabolic disorder characterized 
primarily by chronic hyperglycemia, stemming from lack of 
insulin production, insulin activity, or both. This intricate 
condition impacts a significant portion of the global 
population and is recognized as one of the four prioritized 
non-communicable diseases, owing to its increasing prevalence 
and the increasing number of affected individuals over recent 
decades. The pathophysiology of diabetes is complex, involving 
both genetic predispositions and environmental influences, 
ultimately leading to impaired glucose homeostasis and either a 

deficiency or complete absence of insulin secretion.1 Clinically, 
diabetes manifests across a broad spectrum, ranging from 
asymptomatic states to severe conditions such as ketoacidosis 
or coma, contingent on the extent of the underlying metabolic 
derangement. The increasing rates of diabetes are alarming, with 
projections estimating that approximately 600 million individuals 
will be affected by 2035. The chronic hyperglycemia associated 
with diabetes instigates damage to various organs, tissues, and 
systems within the body, resulting in complications that impose 
significant economic and physical burdens on patients.2

Diabetes mellitus is clinically categorized into two distinct types, 
each characterized by unique etiologies and pathophysiological 
mechanisms. Type 1 diabetes mellitus is defined by 
autoimmune-mediated destruction of pancreatic β-cells, 
resulting in lack of insulin. Type 2 diabetes mellitus, accounts 
for the majority of diabetes incidences, is defined by insulin 
resistance and β-cell dysfunction, often connected with obesity, 
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physical inactivity, and genetic predisposition.3 The onset of type 
2 diabetes is complex, encompassing a genetic predisposition 
and environmental influences that lead to insulin resistance, 
impaired insulin secretion, and ultimately, hyperglycemia.4 The 
complications connected with diabetes mellitus are multifaceted 
and can affect nearly every organ system in the body, leading to 
significant morbidity and mortality. Cardiovascular diseases is a 
major reason of mortality in individuals with diabetes, attributed 
to accelerated atherosclerosis and increased risk of thrombotic 
events.5 Neuropathy, or nerve damage, is a primary issue of 
diabetes, affecting sensory, motor, and autonomic nerves, leading 
to pain, numbness, and loss of function, with diabetic neuropathy 
being a leading cause of foot ulcers and amputations. Nephropathy 
and retinopathy are the other 2 serious complications of diabetes, 
which affect most of the patients.6

Current therapeutic strategies mostly focus on managing blood 
glucose levels through a combination of lifestyle modifications, 
pharmacological interventions, and in some cases, insulin 
therapy.7 Furthermore, many current therapies primarily target 
the symptoms of diabetes rather than addressing the underlying 
causes, such as insulin resistance or impaired insulin secretion. 
Many patients ultimately require insulin because traditional oral 
therapies are typically effective at lowering hyperglycemia at first 
but do not stop the disease from getting worse. Unfortunately, 
patients may not adhere to treatment recommendations 
because most antidiabetic therapies are linked to weight gain or 
hypoglycemia risk.8

The exploration of plant-derived bioactive compounds as 
alternative therapeutic candidates for diabetes mellitus has gained 
considerable attention in recent times, driven by their extensive 
biological effects.9 Sophoricoside is a bioactive isoflavone 
glycoside compound, which is derived from the dried fruit of 
Sophora japonica (Leguminosae), a component of traditional 
Chinese medicine. Several previous studies are already reported 
the numerous biological activities of the sophoricoside, including 
anti-allergic inflammation, anti-hepatitis, anti-dermatitis, 
hepatoprotective, anti-arthritis, anti-asthma, and anti-sepsis 
activities.10-16 Already been reported that sophoricoside has 
inhibited the lipogenesis and increased glucose uptake in vitro.17 
However, there are no much reports to claim the antidiabetic 
effects of sophoricoside on the animal models. Therefore, this 
study was designed at assessing the antidiabetic properties of 
sophoricoside against Streptozotocin (STZ)-induced diabetes in 
rats.

MATERIALS AND METHODS

Animals

Male Sprague-Dawley rats were utilized in the current work. 
The rats were caged in sterilized polypropylene confines inside 

controlled laboratory settings, sustaining a temperature of 
22-26ºC and humidity of 50-60%. A 12-hr cycle of alternating 
light and dark was instituted. Throughout the entire study 
duration, all rats were granted unrestricted access to standard 
rodent diet and pure drinking water. Prior to the initiation of the 
experiments, all rats were allotted a 7-day acclimatization period 
in a laboratory setting.

Treatment groups

Following a one-week acclimatization, rats were distributed into 
four groups (n=6). Group I rats are the control, receives standard 
rodent food, and is administered only a saline solution without 
any treatments. Group II rats received a single administration 
(i.p.) of STZ at a dosage of 65 mg/kg to initiate diabetes. 
Furthermore, rats were given glucose (0.5%) to prevent mortality 
resulting from abrupt hypoglycemia. After a three-day injection 
of STZ, we determined the blood glucose. Rats exhibiting FBG 
levels over 250 mg/dL was classified as diabetic and chosen for 
subsequent tests. Group III consisted of rats with diabetes that 
were subsequently administered the sophoricoside at a dosage 
of 50 mg/kg via oral route for 8 weeks. Group IV rats were 
induced with diabetes and administered a dosage of 5 mg/kg of 
glibenclamide for duration of 8 weeks.

Analysis of glucose and insulin levels

Before assessing the glucose levels, the experimental rats 
underwent an overnight fast. The blood was meticulously 
obtained from the orbital sinus and analyzed for glucose levels 
with a glucose assay kit (MyBioSource, USA). The insulin levels 
were assessed utilizing a commercial kit from CusaBio, USA.

Analysis of creatinine and urea levels

The serum levels of urea and creatinine were evaluated using 
commercial diagnostic kits sourced from Abcam, USA. The 
tests were performed in triplicate in accordance with the 
manufacturer's specified procedures.

Analysis of oxidative stress markers

The homogenates prepared from the pancreas and liver 
tissues of the experimental rats were utilized to evaluate the 
concentrations of lipid peroxidation marker and antioxidants. 
The Malondialdehyde (MDA), Superoxide Dismutase (SOD), 
Catalase (CAT), and Glutathione (GSH) was quantified utilizing 
kits procured from MyBioSource, USA. The tests were performed 
in triplicate following the manufacturer's indicated procedures.

Analysis of inflammatory cytokines

The Interleukin-6 (IL-6), IL-1β, and TNF-α concentration were 
determined in the serum of the experimental rats utilizing 
commercial diagnostic kits. The analysis was conducted using the 
procedures outlined by the manufacturer (Abcam, USA).



Indian Journal of Pharmaceutical Education and Research, Vol 60, Issue 2, Apr-Jun, 2026 731

Yang, et al.: Sophoricoside Alleviates STZ-Induced Diabetes in Rats

Histopathological analysis

The pancreas tissue samples were collected and treated with 10% 
neutral formalin to evaluate the histological changes. Subsequently, 
the pancreas were paraffinized, cut into a 5 µm diameter, and 
stained with eosin-hematoxylin. Finally, the pancreas tissues 
were assessed microscopically at 40× magnification to assess the 
histological alterations.

Statistical analysis

The data were evaluated utilizing GraphPad Prism, and the data 
are shown as the Mean±SD of triplicates. The data are studied 
using one-way ANOVA and Duncan’s Multiple Range Test 
(DMRT), with a significance at p<0.005.

RESULTS

Effect of sophoricoside on glucose and insulin levels 
in experimental rats

The glucose and insulin concentrations in the experimental 
rats were evaluated, with results presented in Figures 1. The 
rats with STZ-induced diabetes exhibited markedly increased 
blood glucose and reduced insulin concentrations relative to 
the normal group. Fascinatingly, the treatment of sophoricoside 
at a dosage of 50 mg/kg notably diminished the blood glucose 
and increase in insulin concentrations in the STZ-induced rats. 
The standard drug glibenclamide also decreased the glucose and 
elevated insulin in the STZ-induced rats. These data indicate that 
sophoricoside significantly regulated glucose level via increasing 
insulin concentration in the diabetic rats.

Effect of sophoricoside on creatinine and urea levels 
in experimental rats

Figure 2 illustrates the impact of sophoricoside on the serum 
urea and creatinine levels in experimental rats. The STZ-induced 
diabetic rats demonstrated a considerable elevation in the serum 
levels of both urea and creatinine. Interestingly, the sophoricoside 
treatment at the 50 mg/kg concentration effectively reduced 
the urea and creatinine in the STZ-induced rats. These results 
also aligned with the outcomes of standard drug glibenclamide 
treatment.

Effect of sophoricoside on oxidative stress markers 
in experimental rats

Figure 3 displays the concentrations of oxidative stress markers, 
including MDA, SOD, CAT, and GSH in the liver and pancreas 
tissue homogenates of experimental rats. The diabetic rats 
demonstrated a drastic elevation in MDA and a reduction in 
SOD, CAT, and GSH levels in both liver and pancreas tissues. 
Captivatingly, the administration of 50 mg/kg of sophoricoside to 
the diabetic rats led to a diminution in MDA and an elevation in 
SOD, CAT, and GSH levels in both pancreas and liver tissues. The 

aforementioned results were similar to the results of glibenclamide, 
highlighting the antioxidant effects of sophoricoside.

Effect of sophoricoside on the inflammatory markers 
in experimental rats

The anti-inflammatory activity of sophoricoside in the 
diabetic rats was studied by measuring the serum levels of 
inflammatory cytokines (Figure 4). The STZ-induced diabetic 
rats exhibited considerable elevations in IL-1β, IL-6, and 
TNF-α level in their serum relative to the control. Remarkably, 
the sophoricoside treatment at 50 mg/kg dose notably reduced 
these pro-inflammatory cytokine levels in the serum of diabetic 
rats. The anti-inflammatory properties of sophoricoside further 
aligned with the outcomes of standard drug glibenclamide 
treatment.

Effect of sophoricoside on the pancreas tissue 
histopathology of experimental rats

Figure 5 illustrates the results of histopathological assessment 
of the pancreas tissue from the experimental rats. The pancreas 
from the normal control rats exhibited no signs of inflammation 
and revealed a normal cellular structure. Whereas, the pancreas 
of STZ-induced diabetic rats displayed increased inflammatory 
cell infiltrations, islet cell shrinkages and hypertrophy of adipose 
tissues in comparison to the normal control rats. Interestingly, 
these histological changes were successfully mitigated by the 50 
mg/kg of sophoricoside treatment in the pancreas of diabetic 
rats, which is also reinforced by the findings of standard drug 
glibenclamide treatment.

DISCUSSION

Diabetes mellitus, a chronic metabolic condition defined by 
chronic hyperglycemia, presents a major global health challenge 
with escalating prevalence and profound implications for 
individual well-being and healthcare systems. The number 
of individuals affected by diabetes worldwide has reached 
epidemic rates, with projections indicating a continued surge 
in the coming decades. The multifaceted nature of diabetes 
extends beyond mere glucose dysregulation, encompassing a 
spectrum of microvascular and macrovascular complications 
that impair organ function and diminish the quality of life 
for affected individuals.18 Microangiopathic complications, 
including nephropathy, retinopathy, and neuropathy, contribute 
to kidney failure, blindness, and nerve damage, respectively, 
while macroangiopathic complications, such as ischemic 
heart disease, stroke, and peripheral vascular disease, increase 
the risk of cardiovascular events and limb amputation. The 
economic ramifications of diabetes are staggering, with global 
health expenditures on diabetes and its complications reaching 
astronomical levels. Understanding the intricate pathogenesis of 
diabetes and its related problems is crucial to develop targeted 
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interventions to alleviate the disease's devastating impact on 
individuals and healthcare system.19

The STZ-induced diabetic rat model has emerged as an 
useful tool for investigating the pathogenesis of diabetes and 
evaluating potential therapeutic interventions. STZ damages 
pancreatic-β cells, resulting in the lack of insulin and subsequent 
hyperglycemia, mirroring the pathophysiology of diabetes. This 
model allows researchers to examine the effects of prolonged 
hyperglycemia on various organs and tissues, providing insights 
into the onset of diabetic complications. By inducing a state of 
insulin deficiency, STZ administration results in pronounced 

hyperglycemia, which triggers a cascade of metabolic and 
biochemical abnormalities that mirror the pathophysiology 
of diabetes in humans.20 Blood glucose levels serve as a direct 
indicator of glycemic control, reflecting the balance between 
glucose production, utilization, and excretion. Monitoring 
blood glucose fluctuations in STZ-induced diabetic rats allows 
researchers to assess the effectiveness of insulin analogs, oral 
hypoglycemic agents, and other experimental therapies in 
restoring normoglycemia.21 Insulin, the primary hormone 
responsible for regulating glucose uptake and utilization, plays 
a central role in maintaining metabolic equilibrium. Measuring 
insulin concentrations in STZ-induced rats helps elucidate the 

Figure 1:  Effect of sophoricoside on the glucose and insulin levels in the experimental rats. The data were shown 
as the mean±SD of triplicates. The values are examined with one-way ANOVA and DMRT analyses. Note: ‘*’ denotes 
statistical significance at p<0.001 relative to the control group; ‘##’ denotes statistical significance at p<0.005 

relative to the diabetes-induced group.
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extent of beta-cell dysfunction and the impact of therapeutic 
interventions on insulin secretion. Changes in glucose and insulin 
levels can reveal the impact of interventions on insulin sensitivity, 
glucose effectiveness, and overall metabolic function.22 In the 
current work, the STZ-induced rats demonstrated increased 
blood glucose and diminished insulin level than the control 
group. Interestingly, the sophoricoside treatment significantly 
diminished the glucose and elevated the insulin concentration 
in the STZ-induced rats. These findings highlighted that 
sophoricoside can regulate the glucose level via increasing insulin 
in the STZ-induced rats.

The onset of diabetic nephropathy is a multifaceted process, 
characterized by structural and functional derangements within 

the kidney. These changes encompass glomerular hyperfiltration, 
thickening of the glomerular membrane, mesangial expansion, 
and ultimately, glomerulosclerosis and tubulointerstitial fibrosis, 
all of which contribute to the decrease in renal function.23 
Creatinine, a byproduct of muscle metabolism, is freely filtered 
by the glomeruli and excreted in urine, with minimal tubular 
reabsorption; thus, its serum concentration serves as a reliable 
indicator of glomerular filtration rate. As renal function 
deteriorates, the excretion of creatinine diminishes, leading to 
an elevation in serum creatinine levels, indicative of impaired 
glomerular filtration. Serum creatinine was used to assess 
the presence and progress of diabetic nephropathy.24 Urea, 
synthesized in the liver as the end product of protein metabolism, 

Figure 2:  Effect of sophoricoside on the urea and creatinine levels in the experimental rats. The data were 
shown as the mean±SD of triplicates. The values are examined with one-way ANOVA and DMRT analyses. 
Note: ‘*’ denotes statistical significance at p<0.001 relative to the control group; ‘##’ denotes statistical 

significance at p<0.005 relative to the diabetes-induced group.
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is also filtered by the glomeruli, but unlike creatinine, a portion of 
it is reabsorbed by the tubules, with its reabsorption rate varying 
depending on hydration status and urine flow rate. In diabetic 
nephropathy, the increased protein catabolism and altered 
tubular handling of urea can lead to elevated serum urea levels.25

The measurement of serum creatinine and urea concentrations 
in STZ-induced rats holds immense significance in evaluating 
the onset of diabetic nephropathy and assessing the efficacy of 
therapeutic interventions. Elevated serum creatinine and urea 
concentrations in diabetic rats serve as indicators of impaired 
renal function, reflecting the extent of glomerular and tubular 
damage. Furthermore, the analysis of serum creatinine and urea 
levels enables the evaluation of potential renoprotective effects 
of novel therapeutic agents, providing a means to assess their 
ability to preserve renal function and mitigate the advancement 
of nephropathy.26 The present work demonstrated the elevated 
serum concentrations of creatinine and urea in the diabetic 
rats. Whereas, the sophoricoside considerably diminished the 
creatinine and urea concentrations in the serum of diabetic rats. 
These results suggest that sophoricoside may exert renoprotective 
effects and maintain renal function in diabetic condition.

Oxidative stress, arising from an imbalance between ROS 
generation and the body's antioxidant mechanisms, is known as 
a crucial factor in the advancement of diabetic complications. 
The pathogenesis of diabetes and its complications is greatly 
influenced by oxidative stress, which is triggered by an increase 
in the generation of free radicals. Furthermore, hyperglycemia 
diminishes antioxidant defense mechanisms by glycosylating 
scavenging enzymes. In diabetes, oxidative stress is involved in the 
damage to various tissues and organs, including the pancreas and 
liver, which play crucial roles in glucose homeostasis and overall 
metabolic regulation.27 The liver, as a central metabolic hub, is 

especially susceptible to oxidative stress. In diabetic conditions, 
the liver experiences heightened oxidative stress due to increased 
glucose flux and altered lipid metabolism, this can impair its 
normal function. The liver's role in detoxification and its exposure 
to high glucose levels make it susceptible to oxidative damage. 
Oxidative stress can compromise cell membrane integrity and 
trigger apoptosis, microvascular injury, and barrier disruption, 
ultimately resulting in the onset of diabetes symptoms.28

The pancreas, specifically the pancreatic-β cells responsible for 
insulin secretion, is also vulnerable to oxidative stress in the 
diabetic milieu. High glucose levels cause increased production 
of ROS, while antioxidant mechanisms are weakened by the 
glycation of scavenging enzymes. Oxidative stress can directly 
impair beta-cell function and contribute to their eventual 
destruction. Elevated amounts of ROS in the pancreas, along 
with diminished antioxidant defenses, may result in heightened 
oxidative damage, subsequently impairing insulin secretion. 
This oxidative damage disrupts insulin synthesis and secretion, 
leading to further elevation of blood glucose concentration and 
exacerbating the diabetic state. Therefore, strategies focused at 
decreasing oxidative stress in the pancreas have the potential to 
preserve beta-cell activity and improve glucose control in diabetic 
patients.29

The key biomarkers utilized to assess the degree of oxidative 
stress in biological tissues are MDA, SOD, CAT, and GSH. MDA 
is a final product of lipid peroxidation and offers as a biomarker 
of oxidative stress to cell membranes. SOD, CAT, and GSH 
are primary antioxidants that counteract the damaging effects 
of ROS. SOD is an enzyme that facilitates the conversion of 
superoxide radicals into H2O2 and O2, representing a crucial 
first line of defense against oxidative stress.30 CAT facilitates the 
breakdown of H2O2 into H2O and O2, preventing the buildup of 

Figure 3:  Effect of sophoricoside on the oxidative stress markers in the experimental rats. The data were shown as the mean±SD of triplicates. The values are 
examined with one-way ANOVA and DMRT analyses. Note: ‘*’ denotes statistical significance at p<0.001 relative to the control group; ‘##’ denotes statistical 

significance at p<0.005 relative to the diabetes-induced group.
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this potentially harmful molecule. GSH is an essential antioxidant 
that directly scavenges free radicals and serves as a cofactor for 
antioxidant enzymes, playing a crucial role in maintaining redox 
balance.31 Analyzing the concentrations of these biomarkers 
in the pancreas and liver of STZ-induced rats offers valuable 
insights into the extent of oxidative stress and the effectiveness of 
antioxidant defenses in these crucial organs. In STZ-induced rats, 
increased MDA in the pancreas and liver would indicate elevated 
lipid peroxidation and oxidative damage, while decreased 
antioxidant levels would suggest impaired antioxidant capacity.32 
The present findings witnessed the increased MDA and decreased 
SOD, CAT, and GSH levels in both pancreas and liver tissues of 
the STZ-induced rats. Interestingly, the sophoricoside treatment 
successfully diminished the MDA and elevated the antioxidants 
in both liver and pancreas tissues of the diabetic rats, which 
suggests its antioxidant activities.

The intricate interaction between inflammation and diabetes has 
gained substantial interest, as the inflammation is a crucial player 
in the pathogenesis of diabetes mellitus. Low-grade inflammation 
and the activation of the innate immune system can specifically 
result in β cell failure.33 Comprehending the inflammatory 
mechanisms in diabetes facilitates treatment approaches, such as 
anti-inflammatory methods, to address and alleviate the disease's 
consequences.34 Elevated circulating inflammatory markers are 
observed systemically and within the affected tissues, reflecting 
the systemic nature of inflammation in metabolic disorders. The 
measurement of serum inflammatory cytokines, like IL-1β, IL-6, 

and TNF-α, offers useful insights into the inflammatory status of 
an organism, especially in the context of diabetes.35

IL-1β is a key inflammatory cytokine, inhibits insulin signaling 
in liver, adipose, and muscle tissues, leading to insulin resistance. 
This cytokine is a key mediator of inflammation, orchestrating 
a cascade of events that promote immune cell recruitment, 
activation, and the release of other pro-inflammatory markers.36 
TNF-α, another crucial pro-inflammatory cytokine, plays a crucial 
role in the inflammatory processes related with diabetes. TNF-α 
exacerbates insulin resistance by disrupting insulin signaling 
pathways and enhancing lipolysis in adipocytes. In the context of 
diabetes, TNF-α contributes to pancreatic β-cell dysfunction and 
apoptosis, further exacerbating hyperglycemia.37 Elevated serum 
levels of pro-inflammatory markers, such as IL-6, were linked 
to the onset of impaired glucose tolerance and type 2 diabetes. 
IL-6 plays a role in the proliferation and development of certain 
immunocompetent cells. It regulates adipocyte differentiation, 
body weight, and glucose homeostasis.38 Understanding the 
involvement of cytokines like IL-1β, IL-6, and TNF-α, in the 
inflammatory processes associated with diabetes is critical 
for advancing targeted therapies. In this work, the findings 
illustrated the elevated IL-1β, IL-6, and TNF-α concentrations 
in the STZ-induced rats. Fascinatingly, the sophoricoside 
treatment successfully diminished these pro-inflammatory 
cytokine concentrations in the serum of diabetic rats, which 
highlights its anti-inflammatory activities. Whereas, the pancreas 
of STZ-induced diabetic rats displayed increased inflammatory 
cell infiltrations, islet cell shrinkages and hypertrophy of adipose 

Figure 4:  Effect of sophoricoside on the inflammatory cytokines in the experimental rats. The data were shown as the mean±SD 
of triplicates. The values are examined with one-way ANOVA and DMRT analyses. Note: ‘*’ denotes statistical significance at 

p<0.001 relative to the control group; ‘##’ denotes statistical significance at p<0.005 relative to the diabetes-induced group.
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tissues in comparison to the normal control rats. Interestingly, 
these histological changes were successfully mitigated by the 50 
mg/kg of sophoricoside treatment in the pancreas of diabetic 
rats, which is also reinforced by the findings of standard drug 
glibenclamide treatment.

CONCLUSION

The results of this work demonstrate that sophoricoside exerts 
beneficial activities on mitigating diabetes and its related 
complications in STZ-induced rats. Treatment with sophoricoside 
significantly reduced blood glucose, creatinine, and urea 
concentrations, while increasing insulin levels in diabetic rats. 
Furthermore, sophoricoside alleviated oxidative stress and 
inflammation by enhancing antioxidant levels and decreasing 
inflammatory cytokines in diabetic rats. These findings highlight 
that sophoricoside may be a viable therapeutic option to treat 
diabetes. However, additional studies are necessary to achieve 

a comprehensive understanding of its therapeutic benefits in 
managing diabetes.

ABBREVIATIONS

STZ: Streptozotocin; FBG: Fasting blood glucose; 
GSH: Glutathione; SOD: Superoxide dismutase; MDA: 
Malondialdehyde; CAT: Catalase; IL-6: Interleukin-6; IL-1β: 
Interleukin-1 beta; TNF-α: Tumor necrosis factor; ROS: Reactive 
oxygen species.
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Figure 5:  Effect of sophoricoside on the pancreas tissue histopathology of experimental rats.The pancreatic tissues from the normal control 
rats exhibited a normal cellular structure (Group I). The pancreas of STZ-induced diabetic rats displayed increased inflammatory cell infiltrations, 
shrinkage of islet cells, and hypertrophy of adipose tissues (Group II). The histological changes in the pancreas tissues of diabetic rats were 

successfully mitigated by the sophoricoside (50 mg/kg) and standard drug glibenclamide treatments (Groups III and IV, respective).
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SUMMARY

The present work focuses on assessing the studying the 
anti-diabetic properties of sophoricoside against STZ-induced 
diabetes in rats. In this experimental model, diabetic condition 
was initiated in rats by injecting a single dosage of STZ (65 mg/
kg) and diabetes induction; the rats were treated with 50 mg/kg 
of sophoricoside. After treatments, the effect of sophoricoside 
on the blood glucose and insulin level in the experimental rats 
was evaluated. The concentrations of creatinine, urea, lipid 
peroxidation and antioxidants, and inflammatory markers in 
the experimental rats were evaluated. Histological study was 
performed on the pancreas of experimental rats. The findings of 
this work showed that sophoricoside considerably diminished 
blood glucose and augmented the insulin concentration in the 
diabetic rats. The sophoricoside also reduced the creatinine 
and urea concentrations in the diabetic rats. Additionally, the 
administration of sophoricoside effectively reduced inflammatory 
markers and alleviated oxidative stress by enhancing antioxidants. 
The findings of histological study of the pancreas further 
confirmed the salutary characteristics of sophoricoside. These 
findings highlight that sophoricoside may be a viable therapeutic 
option to treat diabetes.
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