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Fig. 1. The proportion of deaths by causes in WHO
regions, estimates for 2000 (WHO, 2001)
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Fig. 2. The proportion of deaths by causes, in

Canada, estimates for 2000 (WHO, 2001)
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S sty a9 34 B, Wy g ge) &
e Feploly 229 e o] dwle] T
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fibrin®] AAJo|w o]+ thrombinell 2|3} fibrinogen
omRE FAHT olyg Fdgojzle] gl
ARl plasmin(EgEe] @i Faj gl
proteaseo]  9J3]  Z-$-FtHSilverthorn,
Ober & Garrison, 1983).

serine

Damage to blood vessel
Collagen exposed Tissue factor 111 exposed
Xl — Xlla l
ca Vllaand Tissue factor «— VII
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Ca, VIII, PL

X— Xa

Ca V,PL l e

Thrombin +— Prothronbin<—‘ Preprothrombin

X — Xllla

Fibrinogen<+— Fibrine— Cross-linked fibrin

Fig. 3. A diagram of the blood—clotting cascade. The
cascade involves a series of enzymatic
reactions, in which inactive plasma proteins
are converted into active enzymes in each
step of the pathway, The final is the
formation a fibrin mesh that stabilizes the
platelet plug. The intrinsic pathway begins
with collagen exposure and uses proteins
already present in the plasma, while the
extrinsic pathway starts when, damaged
tissues expose tissue factor to the plasma
proteins. Solid and dotted arrows represent
activation and inhibition of the components,

respectively
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3.1. The fibrinolysis system

a9 4oA wempel o] dAEs) AlaEl
AdstA)7
ol 7R &4 plasminogen E4S
A= AsiAE, plaminogen®] 24, fibrine
2] 28l T8 e AA) 7le-TE
T8 a4ie] Ay &4
= ¥ Atk Fibrin
o] EE& WAsH] Sl
How AAEE=H, fibrin®
AR "R 35S A Z8sA

93 felolol g of

rlo

Z & A~(plasminogen), plasminogen<

L

.

Azr:ir%:u

Plasminogen
azmacroglobulin_X*-.__ !

Fig. 4. A simplified diagram of the fibribolytic
system. Fibrin us derived from fibrinogen in
response to thrombin. Meanwhile, fibrin is
degraded into fibrinogen degradation product
(FDP) by endogenous plasmin protease,
which is an activated form of plasminogen.

3.2. Non-food sources

FAgslarse W Sdo 28 52(Nika,
Mori, Kishida, Sugihara & Tu, 19804 # o]
1) &= (Mihara et al, 191), "]A8E(Chang, Fan,
Kuo & Sung, 2000; Jeong, Park, Baek, Park &

Kong, 2001), 3lYAE(Sumi, Nakajima &
Mihara, 1992), ¢Fx(Choi & Sa, 2001, 2003) &
kel A 4

A ARy, E3] Spirodela polyrhiza
oA ZFeEE HEAA TG oAl Al A8
protease™ W40 SEAY DSAR ARE
%)o] $hK(Choi & Sa, 2001). F38+ dl% Codiales
codium o2} F-3F5E Stichopous japonicus,
LFEAFEAZA ARSEE Bacllus sp. 5 7%
23l gdd8s] a4E AATHJeon, Moon &

Kim, 19%).

3.3. Food sources

FE 1oA Hs kel o] P EgAsES o
2] Natto(Sumi, Hamada, Tsushima et al,
198N} &F=¢] A= A(Kim, Choi et al,, 1996), 2
& honey mushroom¥ 72 thkgh AFolA &

Axlo], olegk AFA FAE gL Aste)
2 Bo] wreixled 5] aEed A7 %
ol g A vk 53] 48 Natto=HE 2
W gddgsaane 74 Foe Adg4es ¥4
o] frx¥ 7hEol o] FH L &S S7HAA
4 JAE=H(Sumi et al, 1990). ¥ &&= &
W5 % (angiography) = &<let 4= 9ok w3

2
7t 9 A Al nattokinaseS A TFoI3S uf
AA-ga)e4d, t+-PAZ fibrin #3837} Ful2 7}
HAArh 713221 7SS AR ol &
ALdE =5k plasminogen®| releaseyt F¢7
¥ natto®] ) Foll dEs mzIth
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Table 1. Food sources of fibrinolytic enzymes

Food source Origin Description Fibrinolytic enzyme

Natto Japan Bacillus fermented soybean An estrecellura serine protease
Tofuyo Japan Fermented bean curd A soybean milk coagulating enzyme
Skipjack Shiokara Japan A salt-fermented fish product An alkaline trysin-like serine protease
Chungkook—jang Korea Fermented soybean sauce An alkaline serine protease

Kimch Korea Fermented vegetables A Bacillus protease

Armillariella mella China An edible honey mushroom A neutral metalloprotease

Fermented shrimp paste China

A salt fermented shrimp paste

Neutral metalloprotease?

4. A novel fibrinolytic enzyme in
fermented shrimp paste

fermented shrimp paste,
tempeh, A<l Tt 5 13709 ofxJofe]
FAEol s dAgsas S 23
=dl ofAlofoll A URbH o ALgEE FIFA
fermented shrimp paste”} ol5~ 7F=gh I3
gHdo] e Ae® YEuitKWong & Mine,
2004). o] dHLsagAE HPLCE AaFo=z A
AENom, T2 B-sheet®} random coll2 = o]
o ExlEko] 18kDal monomer®, N-terminal
amino acid 418> DPYEEPGPCENLQVA= 891
HAtk o] 4% PMSFY pepstatin A, Eo64el
ola) AajElA ¢ka ok EDTAY Cu™ol <l3)
ofth Aefety. 19 bellAel o] fermented
shrimp paste®] N-ternimal amino acid A1 ¥-&

W o g aaet YA e AMEE &
2ol gt o] ;3/\—5— =4 protease=A]
pHell thal J*H*Hﬂ S Ba HA 44
pH= 3-70]™, 4] %“3 25 30-40CE et
WL 60C o ellA ebds] WA=, pepsino|t
trypsin w3fjoll e WS HERITH

] O
ey, 94
O

Fermented shrimp paste pFPY E E PG P C E N L Q V A

Natto A QS
{natokinase)

Chungkook-Jang (CK} A DT

Bacillus subtilis BK-17 A QS

Tofuyoe (SMCE) A QT I F D
Skipjack “Shiokara™ I v 6 G Y E Q Z A H 5 Q¢ P H Q
(karsuwokinaseh

Armillariclla mellea X X ¥ NG X T X S REOQTT L V

Fig. 5. Comparison of N-terminal amino acid sequence
of the enzyme with other fibrinlytic enzymes.
The first 14-15 amino acid residues at the
N-terminal of the enzymes are shown.

Fermented shrimp paste®] A%54 A|zWH
Adeh Ao} Alg-ek Aw(10-15% w/w)S
Fate] oz F 293 Lo WA,
oF 2-3091%F el Fol WM Fepselgri
-g71o] A AnaulE e )l
AR WEAS QAR OR EARE 7T

| 2o uhEelold] ojalq Lofup=
o AREE WA 5& W AHEEH] o}

e ok [lo
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o714 APEHE EBhE A dEIHA T
e = Aot Wong & Mine, 2004). 181} o]
B9 sourcet oFAZHAl W AA ektth Kim
et al.(1996)2 gh9] F BEAEQ Ho7dolA
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849 sourced S B WTHChang et al, 2000).
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