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Coronary artery disease (CAD) Is a condition
caused by the buildup of plague In the coronary
artery. This plaque is mostly composed of fibrin
and other components of blood clots. Coronary
heart disease Is caused by blood clots In the
coronary artery and accounts for about 25% of
deaths In the USA. Providing treatment or a
way to lower the effects of CAD Is very
Important. Finding a way to fight the formation
of blood clots before they become hazardous
would be a great step in the right direction.

The objective of this research is to explore
possible ways to dissolve blood clots as an
alternative to traditional methods for removing
blockages In arteries. Nattokinase Is an
enzyme that shows potential to have the ability
to dissolve blood clots or prevent blood from
clotting. In this project, the effect of Nattokinase
during the clotting process was explored In
fresh horse blood. Using thromboelastography,
properties such as clot strength and clot lysis
were analyzed during the clotting process with

* Nattokinase (20000 Units/g) was obtained
from Creative Enzymes (Shirley, NY). A stock
solution of 1,000 Functional Units/milliliter
(FU/mL) was made by mixing Nattokinase
enzyme with phosphate buffer solution (PBS).

* From a donor horse, 3 mL of blood was
drawn Into a buffered sodium citrate collection
tube. The blood was drawn. The blood was
transferred to the lab and allowed to rest for
20 minutes from the time 1t was drawn.

o After 20 minutes various amounts of the
enzyme were added to create a concentration
of 80, 120, and 150 FU/mL within the sodium
citrate collection tube. In addition, 100 uL of
40 pg/mL of kaolin solution was added to the
blood to Initiate the clotting process and the
sample was gently inverted 5 times. For a
control, no enzyme was added, but all other
procedures were kept constant.

 From that mixture, 320 pL of blood with
enzyme solution and 20 pyL of 0.2 M calcium
chloride solution was added (to reverse the
effect of citrated buffer). The sample was
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"The photgraph IS an example of how there

were some homogenizing affects observed.
The sample on the left contains enzyme. This
was taken 1 hour after mixing the enzyme with
the blood and the sample was allowed to rest
with no agitation. This was observed at a very
high concentration and this sample had a
concentration of 1450 FU/mL. No clotting was
observed at this concentration.

e Clot lysis showed a strong effect of
Nattokinase concentration. It can be seen

that at these concentrations’ clots are
allowed to form, but then are degraded by
Nattokinase enzyme.

e Clots were weaker, more lysed, formed at a
slower rate, and fibrinolysis was beginning to
be observed with  higher enzyme
concentration.

e [t appeared that the blood was thinned due to
the addition of the enzyme which could have
some additional positive effects.

e VVery high concentration of Nattokinase (1450
FU/mL) affected the clotting process. When
high concentrations of Nattokinase were
used, the clot did not form and it was found
that the enzyme had a homogenizing effect
when high enough concentrations were used.

e As the enzyme concentration IS Increased
the clot strength decreases and clot lysis
Increases. This would be very favorable In
the context of dissolving clots.

e At high concentrations of enzyme, the rate of
dissolution Is higher than the rate of clot
formation. This Is a possible reason no clot
was formed and the blood was seemingly
homogenized. While this Is not a practice we
see now as a chemical treatment for
blockages due to blood clots, there may still
be some applications.

Future Work

e Determine a safe concentration of enzyme In
body.

e Determine If there are any undesirable
reactions in the body at high concentrations
of Nattokinase

varying concentrations of a Nattokinase
solution. This study shows  potential

placed Iinto the cup of the TEG 5000
Thrombelastograph Hemostasis Analyzer
(TEG) by Haemonetics. It Is important to

Clot Characteristics

keep the agitation of the sample to a mlzg 3 4 511 66.7 62.8

minimum when placing 1t in the TEG for EE-51 32 4972 45 3 0_7 1
consistency. 56 6.4 315 349 2.6 1.3

« The TEG was run for 60 min and viscoelastic FEOMl52 116 211 268 346 Az
property data were collected to understand The table above shows clot characteristics by

the effect of Nattokinase on blood clotting. the TEG. Terminologies are defined below. In
the presence of the enzyme, the clots had a

much higher percentage of lysis compared to
little or no lysis when the enzyme is absent.

applications In situations where clot dissolution
IS necessary.
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e More tests are needed to understand the
mechanism, but this could show promise as
a preventive treatment.
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