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Abstract: Bacillus subtilis natto producing high level of a
fibrinolytic enzyme was selected and Ultra Nattokinase™
was manufactured by fermentation and purification. It was
performed the evaluation of the antithrombotic effect of
Ultra Nattokinase®™ (20,000 FU/g) with rat blood plasma.
The maximum aggregation (inhibition ratio) was 71% (0%),
69% (2.8%), 62% (12.7%), 16% (77.5%) and 9% (87.3%),

respectlvely, in the order of 0, 5, 10, 50 and 100 mg/mL of Ultra
Nattokinase” solutions. Ultra Nattokinase* had antithrombotic
effect, which was associated with the suppression of collagen-
induced platelet aggregation. Ultra Nattokinase” in the topic
of the FDP (fibrinogen degradation products) in blood
coagulation tests showed a significant increasing trend. And
based on the daily record of meal 39 people of ITT (what ?)
group consisted with 19 people of NP (what ?) group and
20 people of PN (what ?) group except four people, two
people who took vitamin K affecting the experiment and
two people who took alcohol, finding to be taken Ultra
Nattokinase™ showed an increase in the FDP value after
four weeks. In addition, FDP value of 41 people of ITT group
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except two people havmg metabolic syndrome was increased
by Ultra Nattokinase™
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2] AZIARI AelE st 52 nE & AF ) Ao
%?63, QI 0] wFIE Qlete] 25 AR ‘%10 <7t
FAlILE 11 5 =877 Azl o)t A} HES 109
% oF 1157 0% Hyso] glom 7 &St Sk A
o7 oAET (20061 FAA). olefst v A1 Ao
AEE flete] A glekFo] g ARE AL QLo =4 &
ebddo] EAA] HHA ekdslal G50 e s
o] Jo] &his] 01%3%%11 ATt
ﬂ:L O]Ev/] natto 6]——'?_4 71;] ;g—TLZ]—o]\,]. Al
£ A 5 OWOH @%—a@‘ﬂw g 9 - g
of f=gol = **—01 Hol wE L Qe [1]. olefst 7|s
A 2o FF 7V a4t 7Hastha e 880 % U=
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A Aol Al ool T ATS I 4 QS
AoZ 7diE} [2].
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nattoth= PIEE HEE A T S0 = AU H=d
T HESAS FV)E Rl AR 3 S20]
T} [3]. FAINE natto= 2fr2] HARE Q18) o]F AHFHSh=H|
oHe& 7= AhE Bgk 4] gkt Wb natto ol 4]
dAgal 9 &8a 485 THIE 5ol s FE5H]
gtk Bt e AlgbEo] Bgo] H s Zo®
7L}, ofe] A5 F310] nattokinase® ==
£33 7152 7 847} nattoBZHE FEE QT ¥y}
1= 5404 NKCP Natto Tabs (©]5} NKCP)o]& |
O% fEE vt [4,5].

2 571 N-E73F (hypercoagulability) 2! 5273
3}e] €219 2 plasminogen activator inhibitor-1 (PAI-1)<]
S7PF Barsar Q=] PAL-19] S7hs W8k, Bivk, B
2, )lad A3 T3 ddo] qiokar dejA] sl ol
PAI-19] S71ell $AlEE A2 AuRlEe] A 53]
W3l 2RE] 7]Q15R= Z150|t}. Nattokinase 2] & (A
2838l) 289 71dozE olefst PAI-1S] EE/ds)t 4l
oA ol AAE L om FF plasminAH A5 Aras
53] (fibrin clots)oll 2183t g2llE op7Ish= 7|o] &
EAjsh= Ae® By 9t [6,7].

Nattokinase2] 511 aafo] tist FEAIE A9E B
o] 331 avh= &5 S eI 117 AR
oz AlgE A o Q1A A|& oA nattokinase
7|13k B-geof| mpE P22 HarEA] gkgkom AR 83
A3 (ELT: Euglobulin Lysis Time)2] W3}E g1g 4= 3]
AT} [8-101].

A7 DA LAl 37 w2 DSkl H)2)
H g ATFE ¢35k t-PAY UrokinaseS A1 g
Yoo} Azl el A3 FYshk= 1874 X2 e
2 AREE AL QiTh o]dd §43 Adsellae] Fd g F
o= dlof| o3k It HHEZRE A=FE AA] T
7ol &gk Afras Ball A8 AR o ZN AT}
gEo] 84 78-S vehd 4 Qlok =gt I3 )
=S B "t Alo] ExluEEnt o= S84
280 7heAE v =Y 7 lemE de] At 113y
wlo] ARk dd galAle] AR ASA A el ¢
ok [11-13]. Wby Sl 5o 25 op|= 57k
ol 5-3173F (hypercoagulability) 2 A5kl A4 23
(hypofibrinolysis) *JElE P+ w27} X=]7] Hef] 2%3]
SEA S ok B2 A9 ofe]] & =go] = Zlo|t},

o]2J3}t v 5}ollA nattokinase= Q1|12 G A9 e
3 7S AsAPE she] 1R o] = 5 Qs Bl
2 7]t T Agelx] ElE &5 & o s
g Fo Far Al 9 A B3lE WERiA) o= A
-£%<] nattokinase”} FE S vl Aie] AE 9 AA
3l G V1S AFshedl =2o] @ Floluh 1y
A A W AfA &8l A 714 ob wAsHAl
sl 2] 3] d 31 A3k= A A S 7
A Eok. webA 3] X 5E 93t H2o] opzhd o]
Yol Sl AEE 190 R A 9] o] 52 olskE
AR 21 F2k8- (HH8aL, E)vhe 29l Hol Hd
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7} 24k WY Yol A3t} 3121 E nattokinase
o] % 2} 7jelele] @9 81 A3Ee] MBS nattokinase
orjors 40w 1 ol Wah skl ulsl
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OAF S5rolet s, G, o A- IS, vivk, a1
JNEAIZT T ofel7HA AdA A7 A7 FH8HA
UEh = 495 238h, 19331d¢) X syndrome©|2} HH
ah Q1215]7] AlFsI L 1980 AT kel Reavenel] ]3]
A=A it 519 et 7] WHO$} National
Cholesterol Education Panel (NCEP)2] Adult Treatment Panel
(ATP) III XAl AASH 7|55 AREslaL QJtt (Table 1).
APy S5l 2t QA oot ofdl 25w A1
S T B A3 A ANF, HEF0] 93] vl
Z7hele] AopH o AEo] asieks ) glck. Wes
Aol FHEY ol Z 7H B AR FFe e
735 AT APEE S7ER 8l &S] AAsiths AR
oM thHd TFus 2 s d Aol S 91T
o7 Azstal oFE A RE AlEEoR & e do] Al7]E).

Table 1. Definitions of the metabolic syndrome

Diabetes or impaired glucose tolerance or insulin resistance
and 2 of the following
1. Dyslipidemia
Triglycerides>150 mg/dL (1.7 mmol/L) and/or
HDL < 35 mg/dL (<0.9 mmol/L) for men, <39 mg/dL
(< 1.0 mmol/L) for women
2. Hypertension
Blood pressure > 140/90 mmHg and/or Medication
3. Obesity
Waist to hip ratio: > 0.9 (men), > 0.85 (women) or BMI >
30 kg/m’
4. Microalbuminuria urinary albumin to creatinine ratio:
30 mg/g or albumin excretion rate: 20 pg/min

WHO
(1999)

3 of the following
1. Fastion (what ?) plasma glucose > 110 mg/dL (6.1 mmol/L)
2. Hypertriglyceridaemia
Triglycerides > 150 mg/dL (1.7 mmol/L)
NCEP 3. Low HDL cholesterol
ATPIII  HDL <40 mg/dL for men, << 50 mg/dL for women
(2001) 4. Hypertension
Blood pressure > 130/85 mmHg and/or Medication
5. Central obesity
Waist circumference: > 102 cm (40 in) in men, > 88 cm
(35 in) in women

Nattokinase= 235 S %A U2} v|= FA|oA H-85]
a1 Lo} srjellA] K} Qbdskar a¥ka]l ARS-S flstod
AFE 7etar AR dif S5 o= AlEe]
BT} FraAdel dist dyE Hrkstaal flekdix, v
713, 21, o5z wAPEA| slell 914 AlES AlE

aHAl =3t
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B A oM Bacillus subtilis nattortS 7 23
o) & F AT o] WA WF F of3} 7
o Z
=

Bacillus subtilis natto (KCCM 12027) v+ Korean Culture
Center of Microorganisms (KCCM)°. =2 & }]3}3iT}.
15 2ol ARESH LB #lIX]2] yeast extract, tryptone<> Difco
AL ARE-& A1, skim milki= FlukaAke] ARES AR
SI3IT}. Fbrinogen, thrombin<>- Sigmar o] AlE-e ARS-3IITE

2.2. 45 Al

FA-gallaiel gk BAdo] =2 7+ LB plate (1%
bacto tryptone, 0.5% yeast extract, 0.5% NaCl, 1.5% agar)
of 1.5% skim milk7} 32& 1A F vjx]of] sl
12 dsksict. 121 A8 55 LB brothel] 37 CollA]
1821 A1E¥ wliek 5 A4 Fefste] 246N O fibrin plate
ol digs FAS sl 2aF AHEISIT [14].

23. %8 9 AEZAE

AdE Fd gal B0l H& dTE olEsto] mixEA
(2% dextrin, 2% soybean meal, 0.5% yeast extract, 0.02%
MgSOs - TH>0, 0.02% CaCl,, 0.2% K>HPOs, 0.02% Na,HPOs)
= Zg3to] miek 2= 2 pHE 717} 37°C, 7.0°2 10A13F
kg wieF 5 o3t sSsle] sEAx ¥ the Anson O F
Zx3510] - 84l P4do] 20,000 FU/gS) Ultra Nattokinase ™
(KPX Bio-Tech Co., LTD.)Z =&t} [15].

24 FENETE
A|Z3} Ultra Nattokinase 7} & -3-a10f] n]x|i= ke o
ol 7] Ql3l SH=o] FHelA st e Akgeto] A7
STk, Al AIFEES AElskA] 92 573 tha=r" (control)
3} 5, 10, 50, 100, 500 mg/mL=E F5Z A5}

AAZ ARE F=2 1073 72 SD A= 5vikelE
ARg3te] o] HAS- 3.2-3.8%2] sodium citrate”} -
15 mL FHel ¥, s HS 1000 rpmellA] 103
B A4 Festel AETE A7, dane] s E
3x10° cellsymL®Z 244 PRP (Platelet Rich Plasma)®
ARERITE g3 S22 3AIRE Yol e, A
= Aol Bt

Holl-3-31 572 aggregometer®] FHOl| F7 450 uLE
Y1 331 QPSRRI $, FHO AlFEAS 10 uLE €al
30% B<F wREH T o] whlellth. FeHll (HFs=
1 pg/mL) 20 uLE FHO Y2 5 aggregometer= &-3-3L
& ST [16].

2.5. AA A Y

DA Al 48R B tiE S5l 71 A

Ultra Nattokinase *5 737 FoJ3191S ) FA S-317e]] 7]
A= DS Bk Qe A5 A widS NP (1
7] : nattokinase, 27] : placebo) =~ PN I35 (17] : placebo,
27| : nattokinase)l| 1 : 1] H-&= $F ol F-2H91= vy
=} G Alel ofst W 38R NPellA] 109
(45.5%), PNT-olA 478 (19.0%)°]1%10H, oA J]3ixp=
NP-ollA 1278 (54.5%), PNl 1778 (81.0%)°]1At.

fra/d 37 49 5 F4 gV ITT (Intent to treat)
set© &2 3}l PP (Per Protocol) setS HFRA Aoz 3t
ChITT 34 dPdAh S5 437 (NP 22, PN 211),
PP FA tdA} == 36™ (NP 208, PN 16'8) = 9]
oftfjz, W7, AR, ol lA, wAlEAl A
= ANl

o] g2kv} Fo] WS Ultra Nattokinase® 2-2 Ultra
Nattokinase®™ $1°FC 2] 1< 33] (13] 1 capsule) A7 o
3L, Fof TRES fa/de 1Y) Sl 83k0 24 600 mg/day
S AlFeFo = st F 8572 AR 7IRE T 4570] FoF
9 158 FPIE v wak AY E S S RISt
P st} sigit.

89 371 Ultra Nattokinase® 2= $JoFo] 2.8 A4
= 27Fe) 714 Ao R Aoatal, 714 AR oip] B8 5
4ol M 2] Ht Wl tisto] B8ax (AHa), Al
7183k, Fast (o]dah o theled ANOVAE A3sh
t}. Ultra Nattokinase™ Fi= 9]0kl A o] 25 a3/} Q=
Aol 7 AI71e AEE B AR wak AR E
o] gloAAl HE= dApHor 7 w1ke] A gt
22 AAsh, 7 w1 A 2k 2ok (et ¢l
thes A& afell, 7 w1k 5887 (A3 avhel oigk 2
o] A& At BEsk = ke 2y a3t §lohe
AE sell, 7] @l tigk xjo] H8e Aldsiint.
QHAA] A0 g safety set &= S}al thito] H &=
S5 P A o Fol $ AjZo] A o) vk
ZF AT Al RS G A5 9 oY YR Sl

=

3.8% 4 1%

3. FF A L AF AR

7 gall0] 2 755 AdEs] Y3l LBrlAel 1.5%
skim milk”7} E&He 1A FFnlR]of] EEsle] 37 CofA
12A17F weksh & sl $ko] A7)+ single colonyE 12F
AHEIATE (Fig. 1(a)). 12} AE3E #72 I3 f3lss
gelal7] g8l A7lollA AE3t 5 LB broths ©]&
A& 3te]] 37°CeflA] 184X Hi%ste] 10,000 rpmellA] 10+
F QAR S g7 g gaoo® ARSI
A g3l A4E fibrin plate$]o ZH2} 10 uLA M43}
37°CollA] 4413 HHg- - 23l|3ke] 1715 vlwale] £
o A7V} & 8 22k AHSISIY) (Fig. 1(b)). A3 w1
£ o]g38o] 5 L Ha s vjofsto] vt oj ) A
= AAskL ofets 553 §- 54 1xs1o] 20,000 FU/g
] Ultra Nattokinase™S #7313t}
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(b)

(a) Formation of clear zone on the LB agar plate containing 1.5%
skim milk for 12 h at 37°C.

(b) Fibrinolytic activity on the 0.5% fibrin plate with the culture
supernatants of strains. The culture supernatants were loaded on
the fibrin plate and incubated for 4 h at 37°C. Fibrin plate contains
0.5% fibrinogen treated with thrombin.

Fig. 1. Clear zone on LB plate containing 1.5% skim milk (a) and
0.5% fibrin plate (b).

3.2. #EE 0|3 Ultra Nattokinase®2] ol g-110] u]%)
=933

A\ %38} Ultra Nattokinase® & o S-10] n]x]i= kS 2N
o] Yool Fejet IS AHgste] At Al
E29] Ultra Nattokinase 7} %2 %521 500 mg/mLoA]
£ 100% Sa=x|go} o] A|Q]et vpz| 2] FiolA &
S FFS ST 5 ek AT S S vlE
(Maximum Aggregation (%), MA)©] 71% %S4}, Ultra
Nattokinase™ 5 mg/mL (100 FU/mL)°IA= 69% 2 2.8%
14, 10 mg/mL (200 FU/mL)SIM = 62%% 12.7% <A,
50 mg/mL (1,000 FU/mL)*IA = 16% % 77.5% <A,
100 mg/mL (2,000 FU/mL)°IIA 9%% 87.3% <}#3h= 7
O = VERHTE (Fig. 2). 919 Avh= 1hds s o8-
ot g9 1ol mA= JEke S8 210 AFEA Ultra

R

Nattokinase “= 8811 ZHgo] Q= 207 Fwgir),

3.3. AAFel B A} 237 o)A Ultra Nattokinase®2 7
T39S v Y A K= 4 7}

kel = Ul Z5tol| Al Ultra Nattokinase “ 5 77
Folaldie wf o Aol n|xl= e F7EE Sl8l AL
A NPILH 52 PNIL# ©of 112 H[EZ $F 7o
AR wigetkar, fEAd B B4 7 A ol ITT
(Intent to treat) set % 3}al PP (Per Protocol) set= R

BEAgko 7 BAEQICH ITTw-% NP 22', PN 21
= 4379 ITTTS U= 714 Al vwele] 58 &
470 M 9] Fl §a1 AL - F FDPY] Ho WHslES
FopH 3Nt

3.4.7|A XA 8] 5§ F 4749 @Y S HA FE
H A3, ITTE

FDPOlA] NP Aloks J-8-5h 12} -8 o= 0.1 +
0.4 pg/mLo] adhs A7} Hebsith PNT thoks
B85t 13 58 & wsPt glolon, Algeke H83t 2%}
58 Fol= 02 = 04 pgmLe] F7ksh= Aot vebstt.
olg]3t Algeky} tfzoke] FHFa I p-valu e = 0.9058
o8 FREAWWT les & 7 lom, Aok iz
WE} 2] (BfaIhE AHHEE p-value = 0.05839]
At} (Table 2).

100

Maximum aggregation (%)
Inhibition ratio (%) —-—-—-

0 20 40 60 80 100

Concentration (mg/mL)

Fig. 2. Collagen induced platelet aggregation and inhibition ratio in
plasma of rats treated with Ultra Nattokinase™.

3.5. 714 A A tjy] B F 4704 Q) Y S HAL S
H WS, PP

PP-2- NP 207, PN+ 169 F 36'92] PP-2 thio=
714 A2} v)wste] 58 450042 FN S HA
5 T T FDP2| it WAslES YokR St FDPol] NP
= AldokE H83 1A 58§ 0.2+£04 pg/mLo] T8}
Ko, thxoks H-835F 22} 18 Foll= 0.1 + 04 pg/mL
o] Z7ksk= Axpr} YRt PN thzoks -3 1}

E8 9 0.1+£03 pgmLo] T7IsIRoH, AlHeRS 585t

Table 2. Change in FDP (ug/mL) compared to patients with nattokinase or placebo-ITT (Intent-to-treat) treatment Group, One-tail test

NP PN
Period 1 Period 2 Period 1 Period 2
Sy Nattokinase Placebo Placebo Nattokinase effect F p-value
(N=22) (N=22) (N=21) (N=21)
(Mean + SD) (Mean + SD) (Mean + SD) (Mean = SD)
FDP (ug/mL)
714 A3 0.7+0.3 0.9+0.5 0.6+0.3 0.6+0.3 A 7] &7 1.35 0.2513
& S 4 0.9+0.4 1.0+0.5 0.6+0.3 0.9+0.4 5885 3.79 0.0583
Difference -02+04 -0.1+04 0.0+0.3 -02+04 FFa 0.01 0.9058
* Difference: 7| A A1Z o)X Q] 3t AR - B8 T 45 3t HARA]
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Table 3. Change in FDP (ug/mL) compared to patients with nattokinase or placebo-PP (Per-protocol) treatment Group, One-tail test

NP+ PN

Period 1 Period 2 Period 1 Period 2
B Nattokinase Placebo Placebo Nattokinase effect F p-value

(N =20) N=0) (N=16) (N =16)

(Mean + SD) (Mean + SD) (Mean £ SD) (Mean + SD)
FDP (ug/mL)

714 A1 A 0.7+0.3 09+0.5 0.6+0.3 0.7+0.3 Al 7] &3 0.76 0.3888
2& 547 09+04 1.0£0.5 0.6+0.3 09+0.4 28853 262 0.1150
Difference -02+04 -0.1+0.4 -0.1+03 -03+04 Feradt 0.01 0.9107

« Difference: 7] A Al A ol| A &] H i HAMA] - 58 F 47 HF HAA]

Table 4. Change in FDP (ug/mL) compared to patients according to food intake with nattokinase or placbo—ITT (Intent-to-treat) treatment

Group, One-tail test

NP+ PN+

Period 1 Period 2 Period 1 Period 2
g Nattokinase Placebo Placebo Nattokinase effect F p-value

(N=19) (N=19) (N =20) (N =20)

(Mean + SD) (Mean + SD) (Mean + SD) (Mean + SD)
FDP (ug/mL)

714 Al A 0.7+0.3 0.9+0.5 0.6+03 0.6+03 AN1E&3 078 0.3833
58 47 0.9 + 0.4 1.0£05 0.6+0.3 0.9+0.4 2Ly 475  0.0358*
Difference -02+04 -0.1+£0.4 0.0+0.3 -0.2+0.4 ZHF a9 0.01 0.9045

* Difference: 7| A5 ollM o] S5t AAIA] - 3-8 547 3t A
« )4 0.5 405 2lo]7} 18-S LR,

Table 5. Change in FDP (ug/mL) compared to patients except metabolic syndrome with nattokinase or Placbo—ITT (Intent-to-treat)

treatment Group, One-tail test

NP+ PN

Period 1 Period 2 Period 1 Period 2
Eiass Nattokinase Placebo Placebo Nattokinase effect F p-value

(N=21) (N=21) (N =20) (N =20)

(Mean + SD) (Mean + SD) (Mean + SD) (Mean + SD)
FDP (ug/mL)

714 Al 0.7+0.3 09+0.5 0.6+0.3 0.6+0.3 Al 7] &3 1.49 0.2303
58 545 0.9+0.4 1.0£0.5 0.6+0.3 0.9+0.4 5885 3.82 0.0579
Difference 02404 -0.1+04 0.0+0.3 -02+04 AFay 0.10 0.7558

* Difference: 714X ol141 2] g4t HAA] - B8 545 o ZARA],

27k 58 o= 03+ 04 pgmLo] S7ksR= A7} et
sk olgh Aldekat tixoke] g Ik p-value =
0910722 HFairt gl & 7 dom, Aok of
zoke] s &9 zpo] (HEarhE A EH p-value =
0.1150= LFERT} (Table 3).

3.6. 20| F o) WE F-AA £4

A DAE TAR T FTE A0 7 i 39 1] 4
AF 715A ol @ Galksoll P vRE HENIKE A5
st a3z} 27, 4TS A3 IR 2o F 4] 3zt
= ITTolA #|2]3F NP 19%, PN 208 5 3972 ot
o2 714 AR vlwste] B8 § 4500149 FDPL] it
sl NP0 749 Aok 583 12 58 F 02 +
0.4 pgmLo] S7IeI oM, thxeke: 583t 23} 58 $9
+=0.1+0.4 pg/mLo] Z7ksh= A3} Yepdth. PN

oks 585 12} B8 9 Wsp) glolem, Algleks 56
322} B8 Fo= 02404 pgmlo] S7VeR= dupt vl
Wk, o]efst Algea} tzeke] JFaIR= p-value = 0.9494
o7 et gles & 5 o, Aok ook
Wdgat zlo] (F-8avhE AP EH p-value = 0.0468 2=
EAKCE o3t Aol7t QlEa BT (Table 4).

37. 9A T3 YA A9 524 24

ITTZOAM oA S5 9 a4 272 A2l gt NP 217,
PN 207 & 4179] RIStz 714 Al vla
fo] #-8- 5 450)M 2] FDP ] at S} NP9] 73
AEORS 5835 1AF 58 F 02+ 04 pg/mLo] 73
omn, thxoks 583 22 58 Foll= 0.1 £0.4 pg/mLo]
S7beke Aot vepsdth PN tixoks 583 14}
58 5 Rt qlglon, Aldeks 585 24k 58 Foll=
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Table 6. Safety evaluation-adverse events

NP+ PN+ A
1} A 0] -value
S 3 % B % E % 7
[e)
T 6 27.3 6 28.6 12 27.9
il 16 72.7 15 71.4 1 72.1 09244
Gk A % A % a- %
Chronic tonsillitis 2 222 0 0.0 2 10.5
Heahache 0 0.0 2 20.0 2 10.5
Necrosis of pulp 2 222 0 0.0 2 10.5
ALT &5 1 11.1 0 0.0 1 53
Acute bronchitis 1 11.1 0 0.0 1 53
Acute nasopharyngitis 0 0.0 1 10.0 1 53
Allergic rhinitis 1 11.1 0 0.0 1 53
Cheilitis 1 11.1 0 0.0 1 53
Conjunctiritis 0 0.0 1 10.0 1 53
Dysmenorrhea 0 0.0 1 10.0 1 53
Forieignbody sensation 0 0.0 1 10.0 1 53
Indigestion 0 0.0 1 10.0 1 53
Irritable bowel syndrome 0 0.0 1 10.0 1 53
Thyroid nodule 0 0.0 1 10.0 1 53
Tinea pides (Rtfoot) 1 11.1 0 0.0 1 53
Tubular adenoma with moderate atypism colonic muco 0 0.0 1 10.0 1 53
A 9 100.0 10 100.0 19 100.0
0204 pgimLo] Z718H= Ao} UeERIe). ofele A5 8o] A5 Ulia Natiokinase™ 7} .31 8490] 3188

ok} g zoke] ZHi Y= p-value = 0.7558 0% ZH &}
7F Slee & oo, Aokt tixoke] s mt Ajo]
(58 a9hE AR povalue =0.0579% LFERITH (Table 5).

3.8. 0|3 9r-S HHEE

PP A A AR V1S WSl S ATl e
sl7lell A3t F 43782 WA} AN F7tel gk 24
o] EQtt A vEA} 4378 F oAk Hkgo] st 7
= NPl 68 (27.3%), PNTA 678 (28.6%) 0=
Z 12789 IR AN o Hhgo] At ol sk
o] FAgt A7} 7 ellr] ol RES WAE tiaiAe 2]
Al e RSkt A Y T 1278C] w3t
oA o}t vEge] ABIAANE EA| 2= vhdo] gl Al
O F Uepgkon, o vk O R Q8 T gEke 919l
BF S Hgshar] Foist o wkgo] veRd It
= UATH (Table 6).

4. 2E

B A= Bacillus subtilis nattos ©]-831] 74 £3)59]
2 s sk s i E |, FAlste] Ultra
Nattokinase”™ (20,000 FU/g)S A|Z3k5ith. A1%3 Ultra
Nattokinase* S 0] Foo|x He)gh S ALg-35t &
oal BEs A Avk 549 diEre] nlEol 71%, Ultra
Nattokinase™ 5 mg/mLoAE 69%2 2.8% 141, 10 mg/mL
= 62%E 12.7% A, 50 mg/mLoAAE 16%E 77.5%
A, 100 mg/mLoIA 9% 87.3% JAIBH= Aoz 1}
EbstT. Feplls o)8-st dof Fae wiX= J3s 1A

glaisict.

QAN Apele Al thxof k] e Sa1 4
Al & FDP 5ol freldh 571 A3 Belon], 2xh o
A 2 TR 0w ZF i 39 3] A=
A oA e gafsol Y-S VA= HIERIKE A3
A 27, d3e A5 937 27, F 4799 vAAE
ITTZolA A|2]% NP 197, PN 20%8 5 3985 thde.
2 714 A3 Blarste] -8 - 4504 2] FDPO] Hd
SRS NPT O] 7% Aldeks 5839 14k 58 $ 02 +
0.4 pg/mLo] T7F8Iglon, thxoks 183 23 58 &
o= 0.1+0.4 pg/mLo] F7F5Rs A¥7F YERdt). PN
< tixokS 583 12} 58§ Wb} glglon, Alglek
S 583 23F 58 o= 02+ 04 pg/mLo] SRR
A7t vepsidt

S ITT oA tiip S5 384} 2182 A|2)e NP
217, PN 208 & 41799 dele thde= 714 A3
Hwalo] E-g- 5 4504 2] FDPS] Bt Wk NP
A9 A HekS B85 12 58 02+£04 pgmLo] 57}
silom, thxoks -85k 22} H-8 $olli= 0.1 £ 0.4 pg/mL
o] T7FK= A} VERTE PN tlEzeks H-8-3k 14}
58 5 s Qlglor, Adeks 585 23 158 Sl
0.2+ 04 pgmLo] S7Fsk= A3t vEpsith,

U302 A1 (subgroup) 0% 573l AJHef w2}
NP 21, PN 20 & 434S ITTH o= 714
A3} Hlwsle] B8 F 452049 fibrinogen®] Ht W3}
o] Aokt tixefe] Aozt QA dopr gkt HAte]
749 NP2 Aldoks 583t 14} 58 5 10.3+£25.7 mg/dL
o] Zrastlon, tioks 188 23k B8 Folli= 6.1 +



S= U 2XAIES S8t Nattokinase2] &2 22 U MRA 2ilis

399

30.8 mg/dLo| FAsk= A3t UERGTE PN tlEoks
831 12} B8 T 1.25+12.9 mg/dLo] Asiion, A8
oRS H-8-3 23} 58 Folli= 35.0+33.5 mg/dLo] SV}
= At YeRdTt olelst Algek tixoke] 2t Bk
p-value = 0.0931 0% HFa 7} figlon, Algeky) iz
oFe] s Ay} zlo] (H-8avhE A HH p-value = 0.0931
O 7 Ve SHAIRFITT AN B8 @3AE dPdo=z
#2938} fibrinogen ] A&k} thxoke] /A &3 #}o)
(p-value = 0.4326) K.t} p-value”’} A4ES & 5 Ut}

o)te] AF}E Ultra Nattokinase = P A3 of|x] &H<-
I FAE Helom, A Aol ITTrolA AL €44
= E 3 A 9 O S5 933 28 A9
Sk Aol NP, PN B4 FDP7} S7Fehs s
Hol 1A12] P A2 A 71AE A= 7l
sk gk AoR ghekEc

AR

2 A= vlo] e FE UEN A ARIEe] 7154 7T 914
A4 ASIAR 35T}
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