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Recent studies on Mushroom not only shows the importance of nutritive
value but also medicinal properties of mushrooms. It produces different
type of secondary metabolites which is found to boost our immunity by
various biological activities. This review is done on the anti-thrombotic
activity of different extract of mushrooms. G.lucidium, P.giganteus and
Auricularia auricula-judae shows encouraging anti thrombotic activities.
Blood coagulation plays serious roles in the incidences of cardiovascular
problems. Achieving balance in human body between thrombus formation
and destruction of it is very critical. This property of mushroom can be a
substitute to treating cardiovascular diseases by traditional synthetic drug in
future.
inflammatory, anti-tumor, anti-viral, antibacterial, hepatoprotective, anti-diabetic, antithrombotic and hypotensive activities.

Introduction
Mushroom is a well-known fungus and is of
great importance in modern era because of its
use as diet supplement as well as its medicinal
properties not only in India but all around the
world.

Thrombosis is the formation of a blood clot
inside a blood vessel, obstructing the flow of
blood through the circulatory system. When a
blood vessel (a vein or an artery) is injured,
the body uses platelets (thrombocytes) and
fibrin to form a blood clot to prevent blood
loss. Even when a blood vessel is not injured,
blood clots may form in the body under
certain conditions. A clot, or a piece of the
clot, that breaks free and begins to travel
around the body is known as an embolus.
Blood coagulation plays serious roles in the
incidences of cardiovascular problems.

The significant pharmacological effects and
physiological properties of mushrooms are
bioregulation (immune boost), maintenance of
homeostas is and regulation of biorhythm,
cure of various diseases and prevention and
improvement from life menacing diseases
such as cancer, cerebral stroke and heart
diseases. Mushrooms are also known to have
effective substances for antifungal, anti815

Int.J.Curr.Microbiol.App.Sci (2020) 9(8): 815-820

Achieving balance in human body between
thrombus formation and destruction of it is
very critical.

produces metalloprotease that exhibits both
antithrombotic and fibrinolytic activities (8).
The blood is clotting and lysis systems are
highly regulated by several vital enzymes and
any disturbance in these systems will results
in life threating cardiovascular diseases. As it
was known that blood clots are formed by
thrombin from fibrinogen however, they are
lyzed by plasmin that is activated from
plasminogen by tissue plasminogen activator.
A fibrin plate method assay was employed to
test fibrinolytic protease of G. lucidum
extract. A putative metalloprotease has been
isolated from the mycelium of G. lucidum.
The protease hydrolyzed human fibrin and
fibrinogen as well as it showed a promising
anticoagulant activity (8). This enzyme was
found to be a Zn2 + metalloprotease as each
mol of protease contains about 1.07 mol of
Zn2+. The purified enzyme was able to
hydrolyze the α, and β chain when incubated
with human fibrinogen, however it did not
affect γ chain of fibrinogen. On the other
hand, thrombin, hemoglobin, immunoglobulin
and albumin are not affected by the presence
of the protease enzyme under similar
conditions (8). An anticoagulant activity
using human plasma was also displayed by G.
lucidum metalloprotease. The activated partial
thromboplastin time (APTT) and thrombin
time (TT) test in human plasma were used to
evaluate the anticoagulant activity of the
purified protease enzyme. As mentioned
before APTT is employed to detect the
coagulation defect in the intrinsic pathway,
nevertheless TT assay is more sensitive to
estimate the anticoagulant activity of the
protease enzyme. The results showed that the
prolonged TT could be related to the
degradation of fibrin or fibrinogen. It was
reported that the TT was prolonged by 2 and 3
times the control time at protease
concentrations of 220 and 240 nM
respectively. However, the APTT required
higher concentrations of the protease enzyme
to reach 2 and 3 times the control value,

In this review, the anti-thrombotic capacities
of some mushrooms have been discussed. Out
of the thousands of mushroom species already
identified, some species were reported as
promising
sources
of
anticoagulant
compounds.
Gandoderma lucidium Mushroom
Ganoderma lucidum is a polypore mushroom
belonging genus Ganoderma that grows as
saprotrophs or parasites (3). It has been used
for many years in Far East countries as a
potent medicinal fungus (28). In Latin, the
word lucidus means brilliant or shiny
referring to the mushroom’s fruiting body
appearance which is varnished and sculptured
(5). It is a dark large mushroom with a woody
texture and glossy external surface, it has a
kidney shaped cap giving it a distinct
morphology. It is not classified as edible, due
to their bitter taste also their fruiting bodies
are so hard with no fleshy texture making it so
hard to be eaten (16). Modern medicinal
studies have demonstrated that this mushroom
possesses a broad range of bioactivities,
including anti-inflammatory, anti-oxidant,
anti-glycemic, anti-ulcer, anti-cancer, and
immune-stimulating effects. Hence, G.
lucidum has been used to treat a variety of
chronic diseases such as hepatopathy,
nephritis, hypertension, arthritis, migraine,
insomnia, bronchitis, asthma, diabetes and
cancer (7, 14, 19, 21, 26, 34). Especially, it
has also been recognized as an alternative
adjuvant therapy for cancer and diabetes.
Ganoderma lucidum has been used as
traditional medicinal herb to treat various
disease for about 2000 years (17). It is found
to be very useful for the treatment of various
cardiovascular disorders. Ganoderma lucidum
816
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where the protease concentrations were 1.1
and 2.2 µM respectively (8).

spores when wetted after desiccation. Fairly
frequent in Britain and Ireland as well as in
most countries of mainland Europe and parts
of Asia and North America, the Jelly Ear
fungus is seen mainly, but certainly not
exclusively, on dead Elder wood in damp,
shady locations. This fungus is also found in
many parts of Asia and in Australia.

Additionally, G. lucidum has a profound
protective effect on the cardiovascular system
since it is able to lower the blood cholesterol
and triglyceride level as well as reduce the
blood pressure. The clinical trials proved that
two months administration of G. lucidum
extract improved the blood pressure of
hypertensive patients at the primary stage to
reach normal blood pressure values (58).
Another study reported that G. lucidum
extract prevented the development of
atherosclerosis in rats as it lowered blood
lipid level (26).

An acidic polysaccharide with anticoagulant
activity was isolated from the edible
mushroom Auricularia auricula using water,
alkali or acid extracts. The alkali extract
showed the highest anticoagulant activity and
was thereby further purified using gel
filtration
chromatography.
Specific
anticoagulant activity of the purified
polysaccharide was 2 IU/mg and its average
mass was f 160 kDa. The polysaccharide from
Auricularia
auricula
contains
mainly
mannose, glucose, glucuronic acid and xylose
but no sulphate esters (33).

Polysaccharides, one of the major bioactive
compounds isolated from G. lucidum was
found to improve many cardiovascular
disorders such as chest pain and palpitation.
Also it improves improvement in ECG in
many cases, in addition to their hypotensive,
antithrombotic and hypolipidemic activities
(1). As a conclusion, G. lucidum is regarded
as a effective medicinal herb showing
variable biological activities including control
some cardiovascular disease which is a global
leading cause of death. Further clinical trials
should be conducted to evaluate and confirm
the safety and efficacy of G. lucidum natural
products.

Auricularia auricula anti-thrombotic activity
was due to catalysis of thrombin inhibition by
antithrombin but not by heparin cofactor II.
Inhibition of Factor Xa by antithrombin was
not catalysed by the polysaccharide. The
glucuronic acid residues were essential for the
anticoagulant action of the mushroom
polysaccharide since the activity disappeared
after reduction of its carboxyl groups.
The polysaccharides from these mushrooms
may constitute a new source of compounds
with action on coagulation, platelet
aggregation and, perhaps, on thrombosis
(33).Therefore
the
edible
mushroom
Auricularia auricula may become a new
source of antithrombotic compounds.
Evaluation
of
Auricularia
auricula
polysaccharide as a novel alternative agent in
thrombosis therapy requires further studies on
characterization of its anticoagulant nature
and the possible effect on experimental
models of thrombosis (33)

Auricularia auricula-judae Mushroom
Auricularia auricula-judae, the Jelly Ear
Fungus, is mainly seen in winter and spring. It
grows mainly on dead elder trees and on
fallen branches, but occasionally you may
also find it growing on other kinds of
hardwood. The so-called Jelly Fungi are not
really a taxonomic group but more a rag-tag
of basidiomycetes with jelly-like textures,
although few are a soft as the jelly we eat
with custard. Many are capable of
reconstituting and continuing to produce
817
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Pleurotus giganteus
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the consumers at large to add a new
mushroom to their diets, the various
medicinal properties of P.giganteus was
explored (23, 30). The extracts of the freezedried fruit bodies of P.giganteus had
fibrinolytic activity.
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