
development1. It is primarily caused by 
degeneration and inactivation of the β cells of 
islets of langerhans of the pancreas. Serious 
defect of carbohydrate, fat and protein 
metabolism occurs in this disorder2. Increasing 
evidence in both experimental and clinical studies 
suggests that, there is a close link between 
hyperglycemia and diabetic complications3.

Introduction

Health is a birth right of every individual. There 
is increasing evidence that the dietary habits of 
people are important determinants of health. 
Proper dietary substances can protect people 
from chronic diseases such as coronary heart 
disease, cancer, obesity and diabetes mellitus. 
Diabetes mellitus is a universal health problem 
affecting human society at all stages of 
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ABSTRACT
Different species of mushrooms are being used increasingly for their nutritional and 
medicinal values. They are used in traditional medical practice in the treatment and 
prevention of diabetes, obesity, heart diesaes, hyperacidity, cancer and hypertension. This 
study was designed to see the effects of Pleurotus ostreatus on blood pressure and glycemic 
status of hypertensive diabetic male volunteers. The study was carried out in the National 
Mushroom development and Extension Center (NAMDEC) laboratory, Savar, Dhaka in 
collaboration with the Department of Pharmacy along with the Department of Biochemistry 
and Molecular Biology, Jahangirnagar University. A total of 27 hypertensive male 
volunteers  suffering from type 2 diabetes mellitus with age range of 32 to 68 years, who 
were free from renal impairment and other known acute or chronic diseases were included 
in the study. Blood pressure, fasting plasma glucose, HbA1c and serum creatinine were 
measured before and after 3 months of regular intake of 3 grams mushroom powder 
capsule daily in in 3 divided doses. However they were allowed to continue the drugs they 
were taking already. The study showed that after 3 months of regular intake of Pleurotus 
ostreatus mushroom, both systolic and diastolic blood pressure decreased significantly 
(p<0.001). It was also observed that, Pleurotus ostreatus decreased fasting plasma glucose 
level significantly (p<0.001). Reduction of HbA1c % observed after 3 months of 
mushroom intake was found to be significant (p<0.001). But there was no significant 
change of plasma creatinine level (p>0.05) indicating Pleurotus ostreatus has no 
detrimental effect on renal system. From the study, it can be said that, Pleurotus ostreatus 
mushroom intake improves glycemic status and blood pressure control in diabetic 
hypertensive subjects. 
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sodium ratio, which makes mushrooms an ideal 
food for patients suffering from hypertension 
and heart diseases. Treatment with mushroom, 
Pleurotus ostreatus extracts (especially high 
level) showed to reduce the high blood glucose 
level in hyperglycemic rats10. Pleurotus species 
also possess blood-pressure-lowering activity. 
Recent studies showed that, P. cornucopiae  
exhibit antihypertensive activity which  might be 
attribured to their D-mannitol contents, which 
inhibits angiotensin converting enzyme. P. 
ostreatus has been found to contain highest 
amount of lovastatin in the fruit-body, especially 
in the lamellae or gills11.

Hypertension or high blood pressure, sometimes 
called arterial hypertension, is a chronic medical 
condition in which the blood pressure in the 
arteries is elevated. This requires the heart to 
work harder than normal to circulate blood 
through the blood vessels. Hypertension is a 
major risk factor for stroke, myocardial 
infarction (heart attacks), heart failure, 
aneurysms of the arteries (e.g. aortic aneurysm), 
peripheral arterial disease and is a cause of 
chronic kidney diseases. Even moderate 
elevation of arterial blood pressure is associated 
with a shortened life expectancy. Dietary and 
life style changes can improve blood pressure 
control and decrease the risk of associated health 
complications, although drug treatment is often 
necessary in people for whom lifestyle changes 
prove ineffective or insufficient.

Pleurotus ostreatus produces significant 
increases in liver glycogen when compared to 
diabetic controls and it was suggested that 
increase in liver glycogen may be due to 
enhanced rate of glycogenesis12. In a study, it 
was observed that Pleurotus ostreatus at the dose 
of 100 mg/kg/day is the most suitable one in 
reducing blood glucose and lipid levels13, which 
ultimately can improve hypertension.

Diabetes, dyslipidemia and hypertension runs 
parallely in relation to mortality and morbidity. 
But there is no easy procedure to overcome 
them. Recently, mushroom have become the 
target of studies trying to determine if fungi 

Diabetes is a condition than can usually be 
controlled by proper dietary management. 
Recent studies indicated that foods with low 
glycemic index has a significant influence on 
blood glucose levels. Chemical and biochemical 
hypoglycemic agents, e.g. insulin, tolbutamide, 
phenformin, troglitazone, rosiglitazone and 
repaglinides are the mainstay of treatment of 
diabetes and are effective in controlling 
hyperglycemia but they are not free from 
harmful side-effects and fail to significantly alter 
the course of diabetic complications. Traditional 
medicines such as mushrooms are increasingly 
being used for treatment of certain health 
problems. Some mushrooms appear to be 
effective for both the control of blood glucose 
level and the modification of the course of 
diabetic complications without side-effects4.

Mushrooms are nutritive and are richer in 
protein than cereals, pulses, fruits and 
vegetables on dry weight basis5. Due to their 
low caloric value, mushrooms can be consumed 
by patients with hyperlipidemia6. They are 
completely devoid of starch and are an excellent 
inclusion in the diet of diabetic patients. Edible 
fungi produce secondary metabolites which 
possess various therapeutic properties. 
Mushrooms also contain ample minerals such as 
calcium, phosphorous, potassium, iron and 
copper. They have traditionally been used in the 
treatment and prevention of diabetes, obesity, 
heart disease, hyperacidity, constipation, cancer 
and hypertension7. Mushrooms are very useful 
in the prevention of diabetes mellitus due to its 
polysaccharides with low glycemic index and 
because it is devoid of sugar and starch.

Mushrooms are edible fungi which have been 
used as an antidiabetic drug since ancient times. 
Pleurotus ostreatus, the Oyster mushroom, is 
increasingly being recognized as an important 
food product with a significant role in human 
health and nutrition8. Pleurotus species are rich 
sources of proteins, minerals (Ca, P, Fe, K and 
Na), vitamin C and vitamin B complexes 
(thiamine, riboflavin, folic acid and niacin)9. 
Pleurotus species contains high potassium to 
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reagent kit. Glycated hemoglobin was estimated 
by a photometric method using 'Stanbio reagent 
kit'. All the tests were carried out as early as 
possible. 

Fresh fruiting bodies of Pleurotus ostreatus were 
collected from culture house of National 
Mushroom Development and Extension Centre 
(NAMDEC). Collected mushrooms were then 
sun dried at moisture level 4-5%, then grinded 
and poured into capsule shells which contain 500 
mg powder. Prepared capsules were ready to 
dispense and preserved into moisture free glass 
containers.

Mushroom capsules containing 500 mg 
Pleurotus ostreatus powder in each were 
supplied to take two capsules three times daily, 
so that each subject took 3 gms mushroom 
powder daily.

After three months the subjects were re-
evaluated and all the laboratory investigations 
were repeated.

Results were expressed as mean±SE. Paired 
Student's 't' test was used to see the level of 
significance. 95% confidence limit was taken as 
level of significance.

Reasult

Mean (±SE) serum creatinine (mg/dl) level 
before and after three months of mushroom 
supplementation were 0.92±0.05 and 
1.01±0.04 respectively (Fig. 1). No statistically 
significant mean difference of serum creatinine 
between the two periods was observed 
(p>0.05).

Fig. 1: Plasma creatinine (mean±SE)

have nutritional  and medicinal benefits which 
could improve the health status of diabetic 
subjects specially suffering from hypertension.

Materials and Methods

The study was conducted in the Laboratory of 
Strengthening Mushroom Development Project, 
National Mushroom Development and Extension 
Center (NAMDEC), Sobhanbag, Savar, Dhaka. 
A total of 27 hypertensive male volunteers 
suffering from from type 2 diabetes with age 
range of 32 to 68 years, who were free from 
renal impairement and other known acute and 
chronic diseases residing at Savar (Dhaka) area 
were included in the study after taking their 
informed written consent. Subjects with a 
history of addiction other than smoking were 
also excluded from the study. They were 
allowed to continue the medication they were 
taking. Age, sex, occupation, educational status, 
marital status, family history and drug history 
were recorded in a preformed data collection 
sheet. 

At the beginning of the study, subjects were 
evaluated for health status. Both systolic and 
diastolic blood pressure were measured 
following standard procedure using sphyg 
momanometer by a trained physician following 
standard procedure. Mean of duplicate 
measurements was taken. With all aseptic 
precautions, 10 ml of fasting blood was 
collected from median cubital vein. Immediately 
after collection, blood was poured into fluoride 
and EDTA containing test tube. The test tube 
was then gently shaken for proper mixing with 
the anticoagulants. 1 ml of this anticoagulant-
mixed whole blood was taken in an eppendorf 
for estimation of HbA1c. The remaining blood 
was centrifuged at 3000 rpm for 5 minutes. 
Separated plasma was transferred into two 
eppendorf containing 1 ml in each. Plasma 
crearinine was estimated by alkaline picrate 
method. Plasma glucose level was estimated by 
enzymatic 'Glucose oxidase' method. Analysis 
was done by semi auto biochemical analyzer 
3000 evaluation using commercially available 
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Discussion

Oyster mushroom (Pleurotus sp) is known in the 
Indian traditional system of medicine for its 
antihyperglycemic and antihyperlipidemic 
potential. Mushrooms are edible fungi confirmed 
to have definite benefit in human health and 
nutrition. Oyster mushrooms have been 
demonstrated to have beneficial effects in animal 
and human studies individually as well as in 
combination. However, the effect of Oyster 
mushroom on high blood glucose levels in 
diabetes was not clear in previous studies. Hence, 
the present study was undertaken to observe the 
effect of Oyster mushroom (Pleurotus ostreatus) 
on blood pressure and glycemic status of 
hypertensive diabetic male volunteers.

No significant variation of serum creatinine 
level of the study subjects before and after three 
months of supplementation of mushroom 
capsules (3 gms/day), indicates that Oyster 
mushroom has no detrimental effect on kidney.

In this study, it was observed that both systolic 
and diastolic blood pressure decreased 
significantly after three months of mushroom 
treatment. Findings of previous animal trial 
support this observation. In a study, Talpur14 
observed reduction of both systolic and diastolic 
blood pressure significantly in diabetic Zucker 
fatty rats with mushroom supplements and 
maintained body weight compared with control 
animals. Another study concluded that, the 
soluble fraction of Maitake mushroom lowers 
systolic blood pressure significantly15. Although 
there is no sufficient human data, it was 
reported that mushrooms significantly reduces 
systolic and diastolic blood pressure in diabetic 
subjects16. In another study the author observed 
reduction of blood pressure (systolic and 
diastolic) of hypertensive subjects 
significantly17. Mushrooms have been found to 
ameliorate hypertension via an effect on systolic 
blood pressure that may, at least in part, involve 
the renin-angiotensin system18. Now a days, it 
is strongly suggested that Oyster mushroom 
contains statins which reduces plasma 
cholesterol, triglyceride and phospholipids. 

The Mean (±SE) systolic blood pressure 
(mmHg) before and after three months of 
mushroom treatment were 148.68±4.20 and 
133.42±3.62 respectively (Fig. 2). A highly 
significant mean difference of systolic blood 
pressure between the two periods was observed 
(p<0.001). The mean (±SE) of diastolic blood 
pressure (mmHg), before and after mushroom 
supplementation were 90.00±1.98 and 
80.00±2.44 respectively  (Fig. 2) which was 
significant statistically (p<0.001).
 

Fig. 2: Systolic and diastolic blood pressure (mean±SE)

The Mean (±SE) fasting plasma glucose level 
(mmol/L) before mushroom treatment was 
10.36±0.72 which was reduced to 8.48±0.58 
after three months of mushroom treatment (Fig. 
3). A highly significant mean difference of 
plasma glucose between the two periods was 
observed (p<0.001). Mean (±SE) of HbA1c 
(%), were found to be 8.2±0.36 and 7.1±0.31 
before and after mushroom treatment 
respectively (Fig. 3). A highly significant mean 
difference of HbA1c % observed between the 
two periods (p<0.001).

 

Fig. 3: Glycemic status o the subjects (mean±SE)
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ostreatus extract (especially high level) can 
reduces the high blood glucose level in 
hyperglycemic rats10. Our findings are in 
agreement with all of these findings.

The Pleurotus species of Oyster mushroom have 
been proven to be a good source of almost all 
essential amino acids that have many medicinal 
properties and antioxidant activities26,27. In a 
study, antihyperglycemic effects were 
demonestrated with a water soluble 
polysaccharide from P. citrinopileatus 
fermentation broth. The polysaccharide was 
effective in lowering blood glucose levels in 
diabetic rats28. All of these findings support 
antihyperglycemic activities of Pleurotus ostreatus 
which are also supportive of our findings. 
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