
INTRODUCTION
A kind of metabolic disease called diabetes mellitus is one 
that is not communicable and are characterized by persistent 
hyperglycemia caused by abnormalities in insulin action, 
secretion, or both.1 It is a persistent, potentially fatal illness 
that can result in heart attacks, strokes, and persistent problems 
with the eyes, feet and nerves. About one-third to half of those 
with diabetes go on to develop renal disease, making diabetes 
a significant risk factor for kidney disease.2,3 High blood sugar 
levels have the potential to harm all of the body’s blood vessels, 
including the kidneys. Gradually impairing renal function, the 
glomeruli-tiny blood arteries found within the kidneys can get 
thicker and damaged. This reduces their capacity to filter waste 
from the blood. Uncontrolled diabetes can cause hypertension, 
which can aggravate the kidneys’ already damaged blood 
vessels and hasten the process of kidney destruction. The 
kidneys may experience oxidative damage and inflammation 
as a result of persistently elevated blood sugar levels. These 
conditions make it harder for the kidneys to perform at their 
best and cause cellular damage. Diabetic kidney disease can 
arise as a result of oxidative stress and the inflammatory 
response over time. 

Diabetes is a disorder that is often managed with appropriate 
dietary practices. Currently, efforts are being made to identify 
and develop novel therapeutic alternatives that can stop the fast-

increasing natural course of diabetic nephropathy. The negative 
effects of many synthetic hypoglycemia diabetic medications 
render them ineffective. Currently, scientists are concentrating 
on mushrooms because of their growing recognition as a food 
that is crucial for human health, nutrition, and disease. Many 
biologically active substances, such as proteins, peptides, 
terpenoids, polyphenols, polysaccharides, mineral elements, 
and vitamins, are present in them. As a result, they are said to 
have effects such as immunomodulatory, hypocholesterolemic, 
hypoglycemic, anti-inflammatory, and anti-cancer.4 Moreover, 
the absence of effective and affordable treatments for both 
types of diabetes is expected to lead to a rise in global cases, 
significantly affecting populations in developing countries.5 
Natural medications with antidiabetic properties have not yet 
been developed into industrial drugs despite their recognition 
for therapeutic benefits in traditional medicine systems.6

In the current investigation, two significant therapeutic 
mushrooms viz. Pleurotus ostreatus (oyster mushroom) and 
Agaricus bisporus, or white button mushroom, were employed. 
One of the edible mushroom species that is edible is the white 
button mushroom, or A. bisporus. Most abundant worldwide 
because of its special chemical that has biological activity and 
medicinal qualities.7 In a similar way, Pleurotus ostreatus 
mushrooms are highly nutritious and therapeutic, making them 
a special kind of delicacy. In diabetics, pleurotus mushrooms 
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have a positive synergistic effect on the kidney and liver. 
Situations because of all these therapeutic characteristics.8  
In the current study, the impact of two medicinal mushrooms, 
Agaricus bisporus and P. ostreatus extract-based phytosomes 
on renal functioning factors such as urea, uric acid, and 
creatine as well as the glucose level in rats with diabetes 
produced by (STZ) determined.

MATERIALS AND METHODS

Collection of Mushrooms
Edible mushroom A. bisporus (White button mushroom) was 
collected from the local market of Gwalior (India). P. ostreatus 
(Oyster mushroom) was grown on wheat and paddy straw.
Extraction of Mushroom
Fresh mushrooms were carefully rinsed in clean water. The 
mushroom’s fruiting body was removed, dried for 48 hours at 
60ºC in an oven, and then milled into a fine powder. Using a 
soxhlet apparatus, the hot percolation method was utilized to 
prepare the water extract. About 30 g of mushroom powder 
(i.e., 1:10, w/v) was utilized for 300ml of solvent (water) at a 
regulated temperature of 50ºC. In a rota evaporator, dry the 
extract. The extracts were stored at 4°C in a sterile, clean 
container for further use.9

Biosynthesis of Phytosomes of Mushroom
Solvent evaporation methods prepared phytosomes of oyster 
and button mushroom. Mushroom and soya lecithin were used 
to prepare phytosome. Separately, precisely weighed portions 
of mushrooms were dissolved in methanol and soy lecithin 
in dichloromethane. After being moved to a round-bottom 
flask, the two solutions were refluxed for two hours at 60℃. 
The solution was obtained at this point in a clear yellow color. 
After that, the mixture evaporated completely in a rotary 
evaporator at 60ºC, producing a thin film. After hydrating 
the thin film with phosphate buffer 7.4, the suspension was 
collected, filtered, vacuum-dried, and stored.10

Division and Distribution of Animal
36 Wistar rats were taken in the experiment and further divided 
in the following 6 groups: Group 1 consisted of diabetic 
Wistar rats that were induced with STZ and were not given 
any medication. Group 2 consisted of diabetic rats given an 
allopathic medication (Glibenclamide) at a dose of 40 mg per 
kg of body weight. Diabetic rats are treated with lactobacillus 
and oyster mushroom phytosomes at a dosage of 100 mg/kg 
body weight in group 3. Group 4 consists of lactobacillus-
treated diabetic rats and white button mushroom phytosomes 
administered at a 100 mg/kg body weight dose. A diabetic 
rat treated with lactobacillus suspension (100 mg/kg body 
weight) is part of group 5. Group 6 consisted of Wistar rats 
that were not given STZ therapy, serving as a normal, healthy 
control group.
Test Design
Following the induction of diabetes, Groups 3, 4, and 5 of 
diabetic rats were treated with lactobacillus suspension, oyster 

mushroom phytosomes (100 mg/Kg of body weight), and white 
button mushroom phytosomes, respectively. There were 21 
days in the test period. Following this time, blood samples were 
taken on day 21 in order to test creatinine, urea, uric acid, and 
glucose. Serums were separated and sent to a facility for the 
measurement of the previously stated parameters following 
a 15-minute centrifugation of blood at 3000 revolutions per 
minute. 
Assessment of Biochemical Parameters
All biochemical parameters were tested using commercially 
available kits from Erba Diagnostic Kit Mannheim GmbH, 
Mallaustr, Germany, including creatinine, urea, and uric acid. 
Auto-analyzer Erba Chem-7.32 was utilized to ascertain the 
amounts of various biochemical parameters. An ACCU-CHEK 
sensor glucometer was used to measure the blood glucose 
levels.
Statistical Analysis
The mean ± SEM was examined using one-way ANOVA with 
descriptive statistics. A significance criterion of p ≤ 0.05 was 
used in different groups. Data was analyzed using SPSS 17.

RESULTS
Urea levels of groups that were treated with a mix of 
lactobacillus and button and oyster mushroom phytosomes 
reduced substantially when contrasting with the diabetic 
control group. However, when compared to the group that was 
treated with an allopathic drug (Glibenclamide), there was no 
statistically significant difference (p ≤ 0.05) (Table 1).

In comparison to diabetic control group and the group 
administered the allopathic medicine glibenclamide, groups 
treated with lactobacillus plus button and oyster mushroom 
phytosomes had substantially lower urinary acid levels (p 
≤0.05) (Table 1). A statistically significant (p ≤0.05) reduction 
in creatinine levels was observed in the groups treated with 
a mixture of lactobacillus and button and oyster mushroom 
phytosomes compared to the diabetic control group; however, 
this reduction was not statistically significant compared to 
group treated by allopathic medicine (Glibenclamide) (Table 1).  
Diabetic control group had substantially higher blood 
glucose levels compared to the groups treated with a mix of 
lactobacillus and button and oyster mushroom phytosomes 
(P≤ 0.05) (Table 1). 

DISCUSSION
The result showed a significant hypoglycemic effect of the 
phytosome including button mushroom and oyster extract 
at dose of 100 mg/kg of body weight. Numerous researches 
demonstrated that mushrooms particularly Pleurotus 
species.11 Significantly reduce blood glucose levels. Agaricus 
bisporus,12 which postpone glucose absorption and cure 
hyperglycemia.13 Additionally, research has demonstrated that 
β-cell proliferation is maintained and mushroom extracts from 
Boletus, Agaricus bisporus and Pleurotus spp14 significantly 
impact β-cell functionality. Another study in which mice with 
diabetes brought on by alloxan, P. ostreatus intake significantly 
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reduced blood sugar levels and improved hyperlipidemia and 
reduced kidney function.

The current study’s findings indicated a considerable drop 
in both the groups’ serum levels of creatinine and urea viz. 
treated with a combination of lactobacillus with phytosome 
of oyster mushroom, lactobacillus with phytosome of button 
mushroom and allopathic drug Glibenclamide when compared 
with diabetic control group in STZ induced Wistar rats.

Diabetes poses a global health risk that needs to be 
treated with inexpensive, non-toxic medication. Many 
synthetic hypoglycemia diabetes medicines are ineffective 
due to side effects. Scientists are currently focusing on 
mushrooms since they are known to have naturally occurring 
bioactive components that may have antidiabetic properties. 
Biological properties of mushroom polyphenols including anti-
inflammatory, anti-cancer, anti-tyrosine, antihyperglycemic, 
and antioxidant properties that are advantageous to human 
health and medicine. High concentrations of dietary fiber, 
antioxidants, beta glycans, folate, ergothioneine, and 
polyphenols have been found in white mushrooms,15,16 
indicating that the mushrooms may have hypoglycemic 
properties and be useful for those with diabetes mellitus It 
has been demonstrated that A. bisporus drops blood glucose 
levels in diabetic rats administered STZ.17 It has been shown 
that eating mushrooms and the active ingredients they contain 
can help lower blood sugar and cholesterol levels.18 White 
button mushrooms are rich in antioxidants, dietary fibre, 
and acidic polysaccharides. They also include polyphenol, 
ergothioneine, folate, and the vitamins C, B12, and D. have 
been linked to possible anti-inflammatory, hypoglycemic, 
and hypocholesterolemic effects.19 A significant fraction of 
phytocompounds with bioactive properties are polar and 
water-soluble, hence phytocompounds are poorly absorbed 
in phospholipid structures. In order to address these issues, 
scientists have created phytosomes, which increase the water-
soluble BPCs’ (bioactive phytocompounds’) bioavailability.20,21

Glibenclamide is a sulfonylurea of the second generation 
that functions by stimulating the pancreatic beta cells 
to produce insulin. Its action lasts for a long time, and 
metabolites with hypoglycemic activity raise the possibility 
of chronic hypoglycemia.22 The difficulties and limitations 
caused by the widely used synthetic pharmaceuticals force 
researchers to look for antidiabetic therapies derived from 

plants that have better safety and efficacy profiles. Because of 
their remarkable success, plant-based medications have long 
been used to treat diabetes mellitus, much like they do for 
many other disorders, with reduced toxicity and side effects, 
affordability, and accessibility.23 A variety of scientific data 
have demonstrated that those phytochemicals have the potential 
to be antihyperglycemic and can be utilized for treating 
diabetes and other metabolic disorders. The current study’s 
findings showed that mushroom extract-loaded phytosomes 
at levels that were efficient are of beneficial effects on kidney 
functions and blood glucose level. Thus, these can be used as 
effective medication for the treatment of diabetes.24-26

CONCLUSION
For people with diabetes, it is essential to comprehend the 
complex connection between kidney health and the disease. 
One major diabetes complication that requires careful 
monitoring and effective treatment is diabetic kidney damage. 
People can drastically lower their risk of kidney injury or halt 
its progression by following a healthy lifestyle, maintaining 
blood pressure, and regularly monitoring their blood sugar 
and blood pressure. This study shows that giving oyster 
and button mushroom extract-based phytosomes to rats that 
were experimentally treated with STZ leads to significant 
improvements in blood glucose, urea, uric acid, and creatinine 
levels in their serum. More research is necessary to determine 
and evaluate the appropriate molecular pathways of the 
pharmacological effects shown by the described antidiabetic 
phytochemicals. Even though plants and/or dietary plant 
components are thought to be safe to eat, potential antidiabetic 
phytochemicals should still be assessed for toxicity tests in 
order to create safe and effective phytomedicines.
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