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Prevention of venous thrombosis in long-haul flights with Flite Tabs: the LONFLIT-FLITE randomized, 
controlled trial.  
Angiology. 2003 Sep-Oct; 54(5): 531-9.  
Cesarone MR, Belcaro G, Nicolaides AN, Ricci A, Geroulakos G, Ippolito E, Brandolini R, Vinciguerra G, 
Dugall M, Griffin M, Ruffini I, Acerbi G, Corsi M, Riordan NH, Stuard S, Bavera P, Di Renzo A, Kenyon J, 
Errichi BM. 
 
The aim of this study was to evaluate the development of edema, and superficial and deep vein 
thrombosis (DVT) prophylaxis with an oral profibrinolytic agent (Flite Tabs, 150 mg pinokinase [a mixture 
of nattokinase and pine bark flavonoids], Aidan, Tempe, AZ, USA) in long-haul flights (7-8 hours), in high-
risk subjects. A group of 300 subjects was included; 76 were excluded for several problems including 
concomitant treatments; 204 were randomized into 2 groups (active treatment or placebo) to evaluate 
the effects of prophylaxis with Flite Tabs. An exercise program was used in both groups. The femoral, 
popliteal, tibial, and superficial veins were scanned with ultrasound before and within 90 minutes after 
flights. Of the included subjects, 92 of 103 controls and 94 of 101 treated subjects completed the study. 
Dropouts were due to connection problems. Age, gender, and risk distribution were comparable in the 
groups. In the treatment group, no DVT was observed. In the control group, 5 subjects (5.4%) had a DVT 
and there were 2 superficial thromboses (7 events in 92 subjects; 7.6%). At inclusion, edema was 
comparable in the 2 groups. After flights there was an increase in score in controls (+12%) in comparison 
with a decrease (-15%) in the Flite Tabs group (the difference in variation was statistically significant). 
Intention-to-treat analysis for thrombotic events shows 18 failures in controls (11 lost to follow-up + 7 
thrombotic events) of 92 subjects (19.6%) in comparison with 7 failures (of 94 subjects, equivalent to 
7.4%) in the treatment group (p < 0.05). Events were asymptomatic. In conclusion, Flite Tabs were 
effective in reducing thrombotic events and in controlling edema in high-risk subjects in long flights. 
 
 
Enhancement of the fibrinolytic activity in plasma by oral administration of nattokinase. 
Acta Haematol 1990; 84(3): 139-43.  
Sumi H, Hamada H, Nakanishi K, Hiratani H. 
 
The existence of a potent fibrinolytic enzyme (nattokinase, NK) in the traditional fermented food called 
'natto', was reported by us previously. It was confirmed that oral administration of NK (or natto) 
produced a mild and frequent enhancement of the fibrinolytic activity in the plasma, as indicated by the 
fibrinolytic parameters, and the production of tissue plasminogen activator. NK capsules were also 
administered orally to dogs with experimentally induced thrombosis, and lysis of the thrombi was 
observed by angiography. The results obtained suggest that NK represents a possible drug for use not 
only in the treatment of embolism but also in the prevention of the disease, since NK has a proven 
safety and can be massproduced. 
 
 
Natto diet was apparently effective in a case of incipient central retinal vein occlusion. 
Jpn Rev Clin Ophthalmol 1994; Sept 88(9): 1381-5. 
Nishimura K, Hamamoto J, Adachi K, Yamazaki A, Takagi S, Tamai T. 
 



Evidence: As for Central Retinal Occlusion (CRVO) treatment, the use of Urokinase (UK) for a particular 
treatment to remove the cause is a generalization.  Regarding that effect, there are conflicting reports as 
to the validity.  Therefore, we recently noted that Nattokinase (NK), in particular, containing Natto 
(fermented soy beans) has seen accelerated use in “food treatment” from a cost and safety point of 
view.  At the 42nd Annual Shikoku Ophthalmology Association Meeting in 1993, Besho reported using 
Natto-based foods for effective treatment.  We will examine and report on the case at the beginning of 
the treatment and the case after treatment has begun.  We hope to report that Natto-based food 
treatment will be successful for the treatment of a patient with CRVO. 
 
Summary: We report that Natto-based food was successful in the treatment of a 58-year old male with 
CRVO in one eye.  The patient was taking medication to stop bleeding and medication to expand blood 
vessels as well as anti-inflammatory enzyme medication.  100g of Natto was added to the medication to 
stop bleeding and administered by drip infusion.  After 19 days of taking the medication everyday at 
snack time, we had a very desirable result.  Eyesight improved together with remarkable retinal stability.  
Added to that twice a week, the treatment was added at main mealtime.  After two months of 
treatment, there was complete recovery and after eight months, there was no reoccurrence of the 
symptoms.  There were no side effects, and as a result, Natto-based food is a safe and inexpensive 
treatment of CRVO.  This is what we expected but examination in cases to come should be increased. 
 
A novel fibrinolytic enzyme (nattokinase) in the vegetable cheese Natto; a typical and popular 
soybean food in the Japanese diet. 
Experientia 1987 Oct 15; 43(10): 1110-1.  
Sumi H, Hamada H, Tsushima H, Mihara H, Muraki H. 
 
A strong fibrinolytic activity was demonstrated in the vegetable cheese Natto, which is a typical soybean 
food eaten in Japan. The average activity was calculated at about 40 CU (plasmin units)/g wet weight. 
This novel fibrinolytic enzyme, named nattokinase, was easily extracted with saline. The mol. wt and pI 
were about 20,000 and 8.6, respectively. Nattokinase not only digested fibrin but also the plasmin 
substrate H-D-Val-Leu-Lys-pNA (S-2251), which was more sensitive to the enzyme than other substrates 
tried. Diisopropyl fluorophosphates and 2,2,2-trichloro-1-hydroxyethyl-o, o-dimethylphosphate strongly 
inhibited this fibrinolytic enzyme. 
 
 
The profibrinolytic enzyme subtilisin NAT purified from Bacillus subtilis Cleaves and inactivates 
plasminogen activator inhibitor type 1. 
J Biol Chem 2001 Jul 6; 276(27): 24690-6.  
Urano T, Ihara H, Umemura K, Suzuki Y, Oike M, Akita S, Tsukamoto Y, Suzuki I, Takada A. 
 
In this report, we demonstrate an interaction between subtilisin NAT (formerly designated BSP, or 
nattokinase), a profibrinolytic serine proteinase from Bacillus subtilis, and plasminogen activator 
inhibitor 1 (PAI-1). Subtilisin NAT was purified to homogeneity (molecular mass, 27.7 kDa) from a saline 
extract of B. subtilis (natto). Subtilisin NAT appeared to cleave active recombinant prokaryotic PAI-1 
(rpPAI-1) into low molecular weight fragments. Matrix-assisted laser desorption/ionization in 
combination with time-of-flight mass spectroscopy and peptide sequence analysis revealed that rpPAI-1 
was cleaved at its reactive site (P1-P1': Arg(346)-Met(347)). rpPAI-1 lost its specific activity after 
subtilisin NAT treatment in a dose-dependent manner (0.02-1.0 nm; half-maximal effect at 
approximately 0.1 nm). Subtilisin NAT dose dependently (0.06-1 nm) enhanced tissue-type plasminogen 
activator-induced fibrin clot lysis both in the absence of rpPAI-1 (48 +/- 1.4% at 1 nm) and especially in 



the presence of rpPAI-1 (78 +/- 2.0% at 1 nm). The enhancement observed in the absence of PAI-1 
seems to be induced through direct fibrin dissolution by subtilisin NAT. The stronger enhancement by 
subtilisin NAT of rpPAI-1-enriched fibrin clot lysis seems to involve the cleavage and inactivation of 
active rpPAI-1. This mechanism is suggested to be important for subtilisin NAT to potentiate fibrinolysis. 
 
 


