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Oyster mushroom functions as an anti-hyperglycaemic through

phosphorylation of AMPK and increased expression of GLUT4 in type
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صخلملا

نممغرلاب.ايديلقتمدلايفركسلاعافترانمدحللرطفلامدختسي:ثحبلافادهأ
يداحأنأفورعملانمو.ريثأتلااذهءاروةنماكلاةيللآافاشكتسامتيمل،كلذ
نممدلايفركسلاعافترانمضفخيزانيكنيتوربلاطشنملانيزونيدلأاتافسف
رطفقوحسمريثأتةبقارملةساردلاهذهفدهت.لقتسملا-نيلوسنلأاراسمللاخ
جارختساوزانيكنيتوربلاطشنملانيزونيدلأاتافسفيداحأةرفسفىلعراحملا
ةباصملانارئفلايفعبارلاعونلازوكولجلالقانليبيرلايوونلاضمحلالسارم
.يركسلاءادب

ءادبةباصمنارئفثادحتسلإةليوطلازنافيانارئفمادختسامت:ثحبلاقرط
تمت.قافصلالخادنيسوتوزوتبرتسلاضيرحتللاخنم٢عونلايركسلا
عيباسأ٨ةدملنارئفللةداتعملاةيذغتلاعمراحملارطفقوحسم٪٥ةفاضإ
ةطساوبيبيرلايوونلاضمحلاجارختساو.نارئفلاحبذمت،كلذدعب.ةيلاوتم
ةلزاعلاللحتعمةفلتخمةجسنأنمتانيتوربلاصلاختسامتو،لوزيارتفشاك
عونلازوكولجلالقانليبيرلايوونلاضمحلالسارمجارختساسايقمتامك.ابير
يزوبيرلايوونلاضمحلللسلستملازاريميلوبلالعافتتاينقتللاخنمعبارلا
نيتوربلاطشنملانيزونيدلأاتافسفيداحأةرفسفديدحتمتو،نيجسكلأاصوقنم
ةرملبلالعافتتاجتنمطيرشةفاثكسايقمت.يبرغلافاشنلاةطساوبزانيك
.روصللهيججمانربمادختسابتانيتوربلاولسلستملا

ىوتسمضافخناهنعجتنعيباسأ٨ةدملراحملارطفقوحسمتلامكم:جئاتنلا
ضيرحتللاخنم٢عونلايركسلاءادبةباصملانارئفلامديفركسلا
نيزونيدلأاتافسفيداحأةرفسفتايوتسم.قافصلالخادنيسوتوزوتبرتسلا
ةجسنلأاوتلاضعلايفتعفترا،نيتكلاا-اتيبىلإةبسنك،زانيكنيتوربلاطشنملا
ةنراقملاب،رطفلابةجلاعملا٢عونلايركسلاءادبةباصملانارئفلادنعةينهدلا
ىلإةبسنك،عبارلاعونلازوكولجلالقانجارختساعفترا.مكحتلاةعومجمنارئفب
تلاضعلانملكيفظوحلملكشب،زينيجورديهيدتافسوف-٣ديهيدلارسيلج
.رطفلابةجلاعملايركسلاءادبةباصملانارئفللةينهدلاةجسنلأاو

ةدايزللاخنممدلايفركسلاعافترانمراحملارطفللقيدق:تاجاتنتسلاا
لقانجارختسااضيأوزانيكنيتوربلاطشنملانيزونيدلأاتافسفيداحأةرفسف
.ةينهدلاةجسنلأاوتلاضعلايفعبارلاعونلازوكولجلا

لقان؛زانيكنيتوربلاطشنملانيزونيدلأاتافسفيداحأ:ةيحاتفملاتاملكلا
راحملارطف؛مدلايفركسلاعافترا؛عبارلاعونلازوكولجلا

Abstract

Objectives: Traditionally, mushrooms have been used to

reduce hyperglycaemia. However, the mechanism under-

lying this effect has not yet been explored. AMP-activated

protein kinase (AMPK) is known to reduce hyper-

glycaemia through an insulin-independent pathway. This

study aimed to observe the effect of oyster mushroom

powder (OMP) on phosphorylation of AMPK (p-AMPK)

and expression of GLUT4 mRNA in diabetic model rats.

Methods: Long-Evans rats were used to develop type 2

diabetic model rats through intraperitoneal induction of
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streptozotocin (STZ). OMP was supplemented at 5%

with the usual feed of rats for 8 consecutive weeks. Then,

the rats were sacrificed. RNA was extracted by the

TRIzol reagent, and proteins were extracted from

different tissues with RIPA lysis buffer. Expression of

GLUT4 mRNA was measured through cDNA-PCR

techniques, and p-AMPK was detected using western

blotting. The band intensities of the PCR products and

proteins were measured using Image J software.

Results: Supplementation of OMP for 8 weeks resulted in

a reduction of the serum glucose level in STZ-induced,

type 2 diabetic model rats. The levels of p-AMPK, as a

ratio relative to b-actin, increased in the muscle and ad-

ipose tissues of mushroom-treated type 2 diabetic model

rats, compared to those in control diabetic model rats.

Expression of GLUT4, as a ratio relative to GAPDH,

increased significantly in both the muscle and adipose

tissues of mushroom-treated diabetic rats.

Conclusion: Oyster mushroom may decrease hyper-

glycaemia through increased p-AMPK and also expres-

sion of GLUT4 in the muscle and adipose tissues.

Keywords: AMP-activated protein kinase; Glucose trans-

porter 4; Hyperglycaemia; Oyster mushroom
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Introduction

Type 2 diabetes is a complex and heterogeneous disorder,

which is characterized by impaired insulin sensitivity or
decreased insulin secretion and is diagnosed as hyper-
glycaemia.1 A calorie-rich diet, obesity, and a sedentary life-

style contribute to the rising number of individuals with type 2
diabetes worldwide.2 Insulin resistance and pancreatic b cell
failure are defining metabolic parameters of type 2 diabetes.3

Moreover, in the majority cases, type 2 diabetes arises due to
obesity and insulin resistance.4,5 However, type 2 diabetes is
a chronic disease and leads to serious health complications.6

Therefore, in developed and developing countries, type 2

diabetes poses a major health threat.7 The prevalence and
complications of type 2 diabetes are aggrandizing every day.
Furthermore, the use of conventional, pharmacological,

anti-diabetic drugs can sometimes increase the treatment
complexity, due to drug side effects and high costs.8

Accordingly, natural products are alternatives, because these

compounds are believed to have fewer side effects.
Mushrooms have been used as food and medicine for

thousands of years. The mushroom serves as a natural source

of medicine with antidiabetic potential.9 Oyster mushrooms
(Pleurotus ostreatus) possess many valuable food qualities,
e.g., low in calories, fats, and essential fatty acids, but rich
in proteins, vitamins, and minerals.10,11 The oyster

mushroom has a promising hypoglycaemic potential in an

animal model.12 Although the acute and chronic, oral
hypoglycaemic potential of the oyster mushroom has been

already established in an animal model, the cellular
mechanism is still unknown.

In mammals, AMP-activated protein kinase (AMPK) is a

heterometric enzyme complex, which is activated by phos-
phorylation of threonine 172, due to a variety of metabolic
stressors.13 AMPK is activated in response to low levels of

ATP, which results in an increase in the AMP:ATP ratio
and also changes the cellular redox potential, resulting in a
rise in the NAD/NADH ratio.13,14 In peripheral tissues,
AMPK maintains a number of metabolic processes, such

as glucose and lipid metabolism.14 Moreover, AMPK
serves as a fuel gauge that responds to fluctuations in
cellular energy levels and extracellular nutrient levels, such

as glucose, hormones, and fatty acids. AMPK plays an
important role in regulating whole body energy metabolism
by responding to circulating hormones and by circulating

the food intake.13

The glucose transporter 4 plays a key role in transporting
extracellular glucose into insulin sensitive muscles and adi-
pose tissues in vivo. Besides, skeletal muscles and adipose

tissues are responsible for up to 50e80% of glucose trans-
portation in the body. GLUT4 expression in the skeletal
muscle and adipose tissues of type 2 diabetic patients is

significantly reduced, indicating that such patients have a
lower capability to transport glucose.15 Therefore, the aim of
this study was to observe the phosphorylation of AMPK and

the expression of GLUT4 mRNA in mushroom-treated type
2 diabetic model rats.

Materials and Methods

Animals

Adult Long-Evans rats, weighing 170e220 g, were used
in this study. The animals were bred at the Bangladesh
University of Health Sciences animal house, in Dhaka,

Bangladesh, and maintained at a constant room tempera-
ture of 22 �C, with a humidity of 40e70% and a natural
12 h dayenight cycle. The experiment was conducted ac-

cording to the ethical guidelines, approved by the
Bangladesh University of Health Sciences. Type 2 diabetic
model rats were created by a single intraperitoneal injection

of streptozotocin (STZ) in citrate buffer (pH 4.5), at a dose
of 90 mg/kg of the body weight, into rat pups (48 h old;
average weight: 7 g).16,17 After 3 months, the STZ-injected
rats were examined for their blood glucose level by an

oral glucose tolerance test (OGTT), in which blood was
collected from the tail tips. Diabetic model rats with a blood
glucose level ˃ 7.0 mmol/l under fasting conditions were

selected to study the effect of white oyster mushroom
powder.

Preparation of rat feed, supplemented with 5% oyster

mushroom (P. ostreatus) powder

All of the standard rat pellet ingredients, i.e. flour, wheat
bran, maize bran, rice bran, fish meal, beshon, powder milk,
salt, oil, vitamins, molasses, and oil cake, were purchased

from the market for poultry feed. Oyster mushrooms (P.
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