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Lumbrokinase -
A circulatory hero with
a humble origin

By Martin Kwok, BSc, MSAOM, ND

Dr. Martin Kwok holds a naturopathic phy-
sician license and a doctor of Traditional
Chinese Medicine license in the province
of British Columbia in Canada. He has had
a general practice in the heart of Richmond
for over 17 years. Dr. Kwok also holds posi-
tions as the vice-president of Canada RNA
Biochemical Inc., the secretary of National
Traditional Chinese Medicine Association of
Canada and the editor-in-chief of Dragon’s
Medical Bulletin.

Heart attack and stroke are the two most devastating
and common circulatory issues we face in our

time. In majority of cases the cause is a severely
reduced or completely blocked blood flow due to
thromboembolism. Currently there are three main
categories of pharmaceutical agents used to treat or
prevent ischemia issues: thrombolytics, anti-platelets,
and anticoagulants. Thrombolytics can be a life-
saver in acute situations when used appropriately, but
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have a few drawbacks: short window of opportunity
for its application, the risk of intra-cranial bleeding,
and the fact that they have to be administered via
injection. Anti-platelets and anticoagulants may be
used acutely or as a secondary prevention. They work
by limiting the spread or worsening of the ischemia
but do nothing about the existing thrombus or
embolus; it is up to the body’s own fibrinolytic
system to resolve the clots. Like thrombolytics, anti-
platelets and anticoagulants also carry the risks of
causing unforeseen bleeding in spite of due care or
testing. Is there not a safer and also effective option
for treating or preventing ischemia besides the above
categories of pharmaceuticals? The answer is “yes”
and the agent that would fulfill those criteria is
called lumbrokinase!

What is lumbrokinase?

Lumbrokinase is a complex enzyme preparation
extracted from earthworms. Lumbrokinase can also
be referred to as earthworm powder enzymes (EPE)
or earthworm fibrinolytic enzymes (e-PPA). Earth-
worms have been used in traditional Easter medicine
for thousands of years in countries such as China,
Japan and Korea. According to the ancient Chinese
medical publication Ben Cao Gang Mu (Compen-
dium of Chinese Botanical and Animal Products),
earthworms or “Earth Dragons possess the proper-
ties to “invigorate blood, resol ind 1 nb}pck
the body’s meridians and | a result,
earthworms are commonly Us
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database (www.cnki.net) would generate over 1400
publications! This paper is in no way an attempt to
summarize all of the available clinical research on
lumbrokinase, but merely to point out some of the
clinically relevant highlights. Still, what is presented
here is barely scratching the surface of its potential
clinical applications.

“The biggest advantage
lumbrokinase has over current

thrombolytics, anti-platelets and
anticoagulants is its safety record...”

Mechanisms of lumbrokinase

Lumbrokinase is a multiple enzyme preparation; nat-
urally it also affects the coagulation system in mul-
tiple ways. Since the discovery of lumbrokinase by
Dr. Mihara in 1983, various researchers have isolated
the enzyme by different methods and also studied

its physiological properties in animal models. All of
the results pointed towards the fact that lumbroki-
nase possesses both direct and indirect fibrinolytic
effectsl-2. It can activate the plasminogen system
and also can achieve direct fibrinolysis independent
of the plasminogen system. In 2004, Zhang el al. dis-
covered that lumbrokinase also inhibit PAI-1 activity
and enhances t-PA activity3. In addition to being a
strong fibrinolytic agent, lumbrokinase may indi-
rectly achieve anticoagulation by inhibiting platelet
functions. Jiang et al. were among the first research-
ers to report on such a property4.

Potential clinical applications

One of the most intensely researched areas is the use
of lumbrokinase in the prevention and treatment of
ischemic stroke patients. Lumbrokinase was shown
to be safe and effective for treating acute ischem-

ic stroke by lowering blood viscosity, preventing
re-perfusion damage, and reducing neural deficits5-7.
It was also shown to improve the efficacy of aspirin
as a secondary prevention of stroke8,15.

Lumbrokinase is equally impressive in the treatment
of coronary arterial diseases, including patients with
unstable angina. Besides lowering whole blood vis-
cosity, plasma viscosity, fibrinogen, and ESR, research
data indicated that lumbrokinase was able to mini-

mize angina attack frequency, minimize the need for
nitroglycerine and improve ST segment elevation on
the EKG9-11,16. Other potential applications of lum-
brokinase include deep venous thrombosis12, essen-
tial hypertension13, vascular demential4, etc.

Unknown to most clinicians, lumbrokinase is now
been investigated as a potential anti-tumor and
anti-metastatic agent. There are various in-vitro and
clinical evidence pointing towards the involvement
of hyper-coagulation in stimulating tumor growth
and metastasis. There are also evidence showing the
potential use of anti-coagulants in limiting cancer
growth and metastasis. Though still early in the
research stage, lumbrokinase has been shown to in-
hibit stomach cancer cell growth and liver cancer cell
metastasis in vitro20-22. Animal models and human
studies are surely to follow in the near future.

Clinical safety of lumbrokinase

The biggest advantage lumbrokinase has over current
thrombolytics, anti-platelets and anticoagulants is

its safety record, especially with regards to bleeding
risks. Virtually all of the researchers who have ever
studied or published on lumbrokinase concluded
that it is a well-tolerated and very safe fibrinolytic
agent. The review paper by Wang et al. estimated

the overall adverse reaction rate to be about 3% with
symptoms like mild headache, dizziness, constipa-
tion, and nausea; all the symptoms resolved sponta-
neously after stoppage of medicine and required no
special treatment17. Another review paper by Tang et
al. reached an even lower rate of adverse reactions —
0.7%; though the authors believed this number to be
an under-estimation18. The types of adverse reaction
include nausea, vomiting, rash, skin itch, and dizzi-
ness; there were no bleeding issues, nor damages to
liver or kidney.

Researchers and clinicians have long been baffled
and amazed by the efficacy and safety of lumbrok-
inase as a fibrinolytic agent. Now it appears that
lumbrokinase, as a multi-enzyme preparation, not
only has fibrinolytic effect but also prothrombin acti-
vating effects. It is a coagulation modulator helping
to maintain the balance of the coagulation system19.
This research by Zhao et al. supports the notion that
lumbrokinase is a bi-directional agent, and is there-
fore much safer than any of the currently known
agents that affects the coagulation system.



Advantages of lumbrokinase (Boluoke®)

Not all lumbrokinase products are made the same.
Lumbrokinase is a mixture of enzymes from earth-
worms, thus different lumbrokinase manufactured
by different companies will have slightly different
properties due to the differences in the extraction
and purification processes. There are also products
that use ground-up earthworms or crudely extracted
proteins, yet claim to contain pure lumbrokinase.

Boluoke® (lumbrokinase) is the proprietary lumbrok-
inase product that went through Phase I to Phase III
clinical studies in China, the one first approved by
the Chinese SFDA, and also the one with the longest
history of safe clinical usage. For most clinicians Bo-
luoke® stands for consistency in safety, quality, and
efficacy. Below is a simple comparison table between
Boluoke® and other lumbrokinase products:

Parameter Boluoke® Other Lumbrokinase
Phase I to Phase III trials done YES NO
Pharmacodynamics studies done YES NO
Pharmacokinetics studies done NEES NO

Toxicity & teratogenicity studies done YES NO

Affects INR or aPTT INSIGNIFICANTLY SIGNIFICANTLY
Also standardized against tPA activity YES NO

Over 20 years of safe clinical usage YES NO

Contains corn ingredient NO YES

Professional Clinical Support YES MAYBE

Current challenges of lumbrokinase

Even though Lumbrokinase is a well-researched

and clinically proven enzyme preparation, outside

of Asian counties it is relatively unknown to most
conventional practitioners. This is likely due to three
main reasons: first, most of the available clinical

data on lumbrokinase is in Chinese and not readily
accessible to most clinicians or researchers; second,
pharmaceutical grade lumbrokinase is expensive and
hard to come by (primarily from China), thus only a
few companies are selling and promoting its clinical
use; third, major pharmaceutical companies have not
found a way to profit from this enzyme, since natural
proteins are not patentable. However, works have be-
gun in further selecting and isolating lumbrokinase
to one single enzyme, paving way for the eventual
patenting of that particular enzyme via recombinant
DNA technology.

The use of earthworms to achieve circulatory health
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in traditional medicine has come a long way. First
there was dried earthworms used in traditional
oriental herbal decoctions, and then there were
ground-up earthworm powders. Later came the
granular crude extract of earthworms and now there
is lumbrokinase, a purified multiple-enzyme prepa-
ration extracted from earthworms. Just like omega-3
molecules from fish oil, polyphenols from green tea
and curcumin from turmeric root, in time lumbrok-
inase shall be known as the most valuable ingredi-
ents from the humble earthworms.
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