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Fibrinolytic enzymes that dissolve blood clots and show promise for
thrombosis therapy have been successfully identified from various sources.
A wide range of microorganisms has been screened for their fibrinolytic
properties. The Aspergillus Japonicum KGSS 05 were isolated from
different soils from different regions of Karnataka and screened for
fibrinolytic activity by plate assay.The potential strain Aspergillus
Japonicum KGSS 05 were used for the enhance the biosynthesis of
fibrinolytic enzyme by supplementation of carbon sources were employed in
range of 0.25% to 1.25%. The carbon source were supplemented are
glucose, sucrose and maltose. Among the carbon source the glucose showed
better yield of 246 IU fibrinolytic enzyme production and maltose and
sucrose showed 123 |U and 176 1U.

Introduction

Disorders of blood clotting and fibrinolysis as

tissue-type  plasminogen  activator,
urokinase-type plasminogen activator and

are serious medical problems. Thrombosis,
which is particularly serious, can lead to
cerebral and myocardial infarction due to
un-lysed blood clots (Holden 1990). A
number of proteases that can interfere with
blood clotting have been purified and
characterized from various sources including
microorganisms. Some of these proteases
are fibrinolytic enzymes capable of
digesting fibrin (Sumi et al., 1995).

The fibrinolytic agents available for clinical
use are mostly plasminogen activators, such
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the  bacterial plasminogen activator,
streptokinase. In spite of their widespread
use, these agents display low specificity to
fibrin, are wvery expensive and cause
undesired effects. Consequently, the search
continues for plasmin-like fibrinolytic
enzymes from various sources for use in
thrombolytic therapy (Holden 1990).

Fibrinolytic enzymes that dissolve blood
clots and show promise for thrombosis
therapy have been successfully identified
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from various sources. A wide range of
microorganisms has been screened for their
fibrinolytic properties (Takeno et al., 1999).
Fibrinolytic enzymes have been purified,
cloned and studied from many plants,
animals and microbial sources [3]. The
agents are of interest as useful tools for
understanding fibrinolytic mechanism and as
potential therapeutic drugs.

In this study, a potent fibrinolytic enzyme-
producing fungi were isolated from different
soil samples and identified as Aspergillus
japonicum and used for biosynthesis through
submerged fermentation by supplementation
carbon source were carried out and achieved
an enhanced level.

Materials and Methods
Fungal Strain

Aspergillus japonicum were isolated from
soils collected from different regions in and
around Bangalore. The  Aspergillus
japonicum were isolated by using Czapek
Dox’s media and tentatively identified in the
laboratory and confirmed at Agharakar
Research Institute, Pune.

Screening of  Fibrinolytic
Producers by Plate Assay

Enzyme

Fibrinolytic activity was determined using
the method described by Astrup and
Mullertz (). The fibrin agarose plate was
made to a 1 mm thickness, and contained
agarose (1.2% w/v), bovine fibrinogen
(0.4% w/v), and bovine thrombin (20 U/mL)
in a petridisc, and the clot was allowed to
stand for 1 h at room temperature. Then, 10
uL of sample enzyme solution was carefully
placed onto the plate. The plate was
incubated for 5 h at 37°C and the diameter of
the Iytic zone was measured and the clear
transparent region was observed in which
fibrin is hydrolyzed.
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Supplementation of Carbon Source for
the Biosynthesis of Fibrinolytic Enzyme

The production medium supplemented with
a  particular  carbon  source  with
concentrations ranging from 0.25% to

1.25% with increments of 0.25%. The
different carbon sources like,
monosaccharides (glucose) and

disaccharides (Sucrose and Maltose) were
used under the present study. The
production medium consists (mg/100 ml) of
Sucrose 3, di potassium hydrogen phosphate
0.1, MgS04,0.05g, KCI 0.05g, NaCl,
0.01%, FeSO4 and devoid of sucrose. The
condition of the fermentation medium is as
fallows.pH,6  temperature  30°C  and
inoculums size is of 1.0ml.

Extraction of Fibrinolytic Enzymes

The fermentation medium were withdrawn
periodically at 24 hrs in aseptic condition.
The extract was filtered through Whatman
filter No.1. The clear extract was centrifuged
at  2000-3000 rpm for  15-20 min,
supernatant were used as fibrino enzyme
preparation. Thus prepared crude enzyme
was used for assay of fibrinolytic enzyme.

Fibrinolytic Enzyme Assay

This was basically measured by the
modified method of Anson [5], but with a
few modifications. The reaction mixture
contained 1 ml of 1.2% of bovine fibrin
solution in Tris-HCI buffer (pH 8.0) and 1
ml of cell-free supernatant (CFS). The
reaction mixture was incubated for 2 h at
37°C. Then the reaction was stopped by the
addition of 2 ml of 10% (w/v)
trichloroacetic acid. This was followed by
centrifugation and assaying the solubilized
proteins for tyrosine in the supernatant by
measuring the absorbance at 750 nm [6].
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Unit

One unit of fibrinolytic activity (U) was
defined as the amount of enzyme required to
liberate 1 pug of L-tyrosine/ ml/min at 37°C

Results and Discussion

The Aspergillus tamari strain were isolated
and screened for fibrinolytic enzyme
production by fibrin plate assay. The
potential strain were labeled as Aspergillus
tamari KGSS 05. The  process
economization for fibrinolytic production
with carbon sources supplemented to the
production medium were carried out with
concentration of 0.25%, 0.5%, 0.75%, 1.0%

and 1.25%. The results revealed that all the
carbon sources employed under the present
study have enhanced the production of
fibrinolytic enzyme upto 1.0% of
monosaccharide and disaccharides (glucose,
sucrose and maltose) at 72 hrs of
fermentation  represented in  Figl-3,
thereafter no significant production of
fibrinolytic enzyme was observed on all the
days of fermentation period. In case of
monosaccharides (glucose) the maximum
fibrinolytic enzyme production of 246 U
was observed at 1.0% and where as
disaccharides like maltose and sucrose
yielded maximum fibrinolytic enzyme of
123 1U and 176 1U.

Fig.1 Effect of Glucose on Fibrinolytic Enzyme Production
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Fig.2 Effect of Sucrose on Fibrinolytic Enzyme Production
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Fig.3 Effect of Maltose for Fibrinolytic Enzyme Production
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Wang et al., (2009) who showed that, based
on nattokinase production, maltose was the
optimal carbon source. Rashmi and Liny
(2013) were reported that the carbon source,
maltose showed the 2.4mg/ml of fibrinolytic
enzymes in Aspergillus niger and 2.2mg/ml
in Aspergillus flavus. Glucose showed high
production rate in 2.2 mg/ml in Penicillium
notatum which was relatively higher
comparable to 64mg/l in  Bacillus
sphaericus. Our results were coincides with
the results of Essam et al.,, (2012). Essam et
al.,, (2012) were reported that six types of
carbon sources were investigated: maltose,
manitol, fructose, glucose, sucrose, lactose
at glucose is a generally preferred carbon
source for growth of bacteria and it was used
as reference. The results showed that, based
on fibrinolytic production, mannitol was the
optimal carbon source (46 unit/mL).
Glucose, maltose and sucrose had similar
positive effects, while lactose and sucrose
performed poorly. So maltose was chosen as
carbon source for the  following
investigations by using Bacillus
lichniformis. Our results were coincides with
the results of Essam et al.,, (2012).
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