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Effects of Nattokinase fibrinol supplementation on Fibrinolysis and Atherogenesis. Kyung-Hee
Noh, Chong-Mu Park, Ji-Hyun Jang, Jin-Hyuk Shin, Mi-Kyung Cho, Jeong Ok Kim' and Young-Sun
Song*. BK21 Center of Smart Foods and Drugs, Food Science Institute, and Biohealth Product Research Center,
Inje University, Gimhae 621-749, Republic of Korea, '"HK Biotech Co., Ltd., Jinju 660-972, Republic of korea
- Effects of Nattokinase fibrinol (NKF), defined as a fibrinolytic product, on fibrinolytic and atheroge-
netic markers were studied for healthy adults (20-31 years old), who is smoking more than 20 ciga-
rettes per day. Subjects were divided into 29 for NKF group and 10 for placebo group in a short term
study. They were given 2 tablets of NKF (4,000 unit) or placebo tablet and thereafter blood samples
were collected at 0, 2, 4 hr prerid. For a 4-week long term study, 15 subjects for NFK group and 10
subjects for placebo group were supplemented one tablet of each NKF (2,000 unit) and placebo per
day, respectively. Blood samples were collected at 0, 1, 2, 4 weeks later. The short-term experimental
trial showed that NKF remarkably increased fibrinolytic activity at 2hr after consumption, which was
maintained up to 4 hr, relative to that of placebo, while NKF reduced the euglobulin clot lysis time
(ECLT) and retarded the activated partial thromboplastin time (aPTT), as compared to placebo group.
NKF supplementation for 4 weeks elevated fibrinolytic activity, shortened ECLT and retarded aPTT.
Furthermore, NKF supplementation increased anti-atherogenic index by decreasing triglyceride (TG)
and elevating high-density lipiprotein (HDL)-cholesterol. These results indicate that NKF supple-
mentation for short term or long term might have beneficial effects on preventing and treating car-
diovascular disease by increasing fibrinolytic activity and improving atherogenic markers such as

hyperlipidemia.

Key words : Nattokinase fibrinol (NKF), fibrinolysis, euglobulin clot lysis time (ECLT), activated
partial thromboplastin time (aPTT), high-density lipoprotein (HDL)-cholesterol
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AP A7) YA = 8 A A (anti-coagulants)
o5ty P49 A9 Aeode €& &afsted €4
T3he A& Al(fibrin clot disintegrator)7} Z 8.3}
oH23]. @A G A= EH83 849} plasminogen activator
(PAE EFET PAE €9 F9 plasminogen®l] 2H-&3}o]
plasming A/33t3, plasmindl= urokinase (UK) [34],
streptokinase [5,20], staphylokinase [20], nattokinase (NK)
[28], tissue type plasminogen activator (tPA) [3] o] E%
ot 814 28] o X5 heparin, qumarin, as-
prin UK 59 &84, FE434, H&HA o] AHE:
Ha lou urkd B opyel 294 FAE A 2
ARG Wk, HAFRA 59 TAHLE &) Ao ¢
531 2TH10,17,2628,36]. o2& B = Heksr] S5 A2
Bacillus sp. freff @A) ase] &gk A37F s 1y
R

X o] A= Bacillus subtilis natto 5L EAF nattoo] =
A8 g2 NK7F &irso] Arh27,28]. NKe 475
o Al HF 98-S #aA7e 831485 (fibrinolytic ac-
tivity)o] tHe 231[29-30]7} 310} A LR ME natto
7} fibrinolytic activity= A'd 732 FOo2A FufFe] F
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Z3] F7bsta Uth4,7,1519,33]. NK= Y2 microbial
serine proteaseZA A Fo] Al AWl §45 plasmi-
nogen activator® 2H-8-3}o] plasminogens plasmin®.Z 7
#1713, ©] plamin®] SXENY fibring S3AIA fi-
brmolytlc activity S Z+=1H12,28,37,38]. NK= in vitrool| 4]
4207 closs-linked fibring #3f & & o}uz} tPA A
AL EX3H LAY A A Hlo g3 F LTS =
dsta L3 (fibrin clot lysis)9] 12 AFAA plasmi-
nogen activator inhibitor-1 (PAI-1)9] E&43} 235 53}
of dAgs)s 2835 dEAME 1,000 ow
NK7]- g+ ¥ nattos ’5}% J H g, Ao &
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£ AFdAAE nattort S A Y 3 & A7 w53
S AFEWHATARA A ) &
o, AF7E AEEtEE o] & AAstete Y ET
2] & (Nattokinase fibrinol; NKF)& A|Z3}¥th &
AZd A& tH“Oi NKFE 137 3744 3
AT 477 WY HF
fibrinolytic activity$} &= 7§§]- MAERE AFstaTh

T

i

=

Natto ¥ (B. subtilis natto: KCCM12027)-2 Korean Culture
Center of Microoganisms (KCCM) (Seoul, Korea) .2 #H T
ATk dAadA TEY2EDL QAF) @A T
Stk 4-(2-hydroxyethyl)-1-piperazine  ethanesulphonic
acid (HEPES), thrombin % fibrinogen-& Sigma-Aldrich Co.
(St. Louis, MO, USA)olA 443+ t}. Prothrombin time
(PT)9} activated partial thromboplastin time (aPTT) &4 1
o kit= Fisher Diagnostics (Pacific Hematosis, VA, USA)=
FE FYU8tAaL, triglyceride (TG), total cholesterol 2
HDL-cholesterol ¥4 kit 951 2F(Seoul, Korea).2. Z H-F

TAAT T 9] AHE ® AT reagentsd ool At

NKF A2
NKF A2 (F)HKHo] QoA A zatdqtt. AT
T 5% “‘Eoé 1%E Ffate e AAA(121°C, 1

AZHel B. subtilis nattos 5 1 & % 7](Kobiotech, Co,
Inchen, Korea)oll A 24/\] FuFG0°C)3te et &
Sttt o] FFHE O AFMATAA JA G F=
(Brix 30)< 1% (w/w) H &2 S 2
dasd BEYAEYS Egete] P EO

%4 & U spray dryst3ith 29 &8s
Astrup} Mullertz9] fibrin plate ¥H[2]o.2 &4
15,000 U/gol 2 t}. Placebo} NKF ZA| ZA & 93
Table 1614] B.= npe} Zo], NKF g2 1334 mgo
371 21 2,000 U/g ©11aL placebo= NKF w4l
2058 mgs E{stAT
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AR FoFeiA &= AHE +od
A= l"i:TErﬁ}oq ] BH GNP At
SollA AEY HE, T A
] %% SAA A Y 2 (placebo) 2}
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D71 Bl = 39S tld(placebo 107 7 NKF 29)
A2 A8 HthTable 2). AAZFAFY body mass index
(BMI)= 1t 2297 7ol o7 B FAFE place-
boito| 35.870 3], NKF#°] 346718 At} A AYFE 7}A
U2 placebo Toll = X A AR NKFTol
29(6.9%)°] Eg=o AAh NKF A 2 71 A
(NKF 4,000 U)E 33893, placebo 7710 271
placeboE AF e th, 0, 2, 4A13F Fof] AL 5} NKF
©] fibrinolytic act1v1ty~ =434

A7INFell= 258 S U422 placebor 107 3 NKF#
154 & AAste] o] NKF £+ placebo A E w4 17}

Table 1. Ingredient compositions for tablet samples used in clin-
ical trials

Placebo NKF

Ingredient (mg) (mg)
NKF" - 13347
Lactose 205.8 724
Sucrose fatty acid ester 0.7 0.7
Silica (SiOy) 0.7 0.7
Magnesium stearate 0.7 0.7
Hydroxypropylene methylcellulose 21 21

Total 210 210

UNattokinase fibrinol.
he fibrinolytic activity is 2,000 U as calculated from NKF with
15,000 U/g fibrilolytic activity.



Table 2. General characteristic of subjects for a short-term ex-
perimental trial

Placebo group NKF group

Characteristics (n=10) (n=29)

Age (year) 25.6+0.5" 24505
Height (cm) 175.0+1.4 174.9+1.0
Weight (kg) 70.3£2.5 70.1+1.5
BMI? (kg/m’) 22.940.6 22.9+0.4
Smoking (piece/day) 35.8+14 34.6+1.1

Varicose vein (%) 0 6.9

YMeantSE of individuals involved in each treatment group.
MBI stands for the body mass index.

No significance was seen between means of placebo and NKF
groups by Student’s t-test.

Table 3. General characteristics of subjects for a long-term ex-
perimental trial

Placebo group NKF group

Characteristics (n=10) (n=15)
Age (year) 251+05” 257405
Height (cm) 175.6+1.7 172.6+1.9
Weight (kg) 70.7£1.6 72.7+3.1
BMI? (kg/m’) 22902 24.3+0.8
Quantity (piece/day)  34.6+2.0 30421
Smoking Starting age (year) 18.6£0.8 19.7£1.0
Period (year) 6.50£0.9 6.00£0.8
Varicose vein (%) 0 13.3
Hypertension (%) 10 133
Regular exercise (%) 133 12.0

"Mean+SE of individual involved in each treatment group.
MBI stands for the body mass index.

No significance was seen between means of placebo and NKF
groups by Student’s t-test.

| 457F 2 AL 1A1ZE 9 44 3 8 Th(Table 3). ©] 5] BMI
29~24302 F # BT B FEoldth & F BE &
2 placeboir©] 34.671 7], NKF-©] 304708 Hom, &
7+ placeboio] 654, NKFo] 6.0 0.8 fAHeh 4=
Atk £3 A ANFE 711 e NKE#o] 29
%), 18%E 7H7 Abghe placebo o] 19 (10%), NKF
27(13.3%) = EFst AU NKF A5 dhe 44

T 1F, 27, 45 Fol AAASH ¥F 24, 3 fi-

brinolytic activity ¥ 2| &4 48 A

[¢]

oft

= AN 2 e 1
rlogii

X

e ot
o Ly

MN X

LA A=

A1A] A5 Inbody 3.0 (Biospace, Korea)S AR8-3le 4l
4, A% % BMIE S35t 92 9 (Jawon medi-
cal Co. Ltd., FT700, Korea)S A3} =43} c}
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o RHF

Ao sodium citrate?} X H A tubedl] A3}
o] YA (750% g, 15%)3 F I Ak FAL fi-
brinolytic activity 2 A A/} 4 E3HEA A5 2 AMHE3H T

Fibrin clot lysis assay

Fibrin clot lysis Zhang 59} W [39]& 43t 374
34tk &, 50 pl HEPES-buffered saline (HBS; 0.01 M
HEPES, 0.13 M NaCl, pH 74)%} 10 ul NIH 6U throm-
bin/ml, 20 pl¢] 100 mM CaCLE &3 ¥ 20 ul9] 10 mg
fibrinogen/ml & 2] clotZ A X3t} 158 2-LA fi-
brin cloto] $A43] ZoJ AW, 7)) A|g8 EA 50 plgt 5L
3t 599 HBSE &§}3}e] fibrin cloto] H7bstal 12412t &
ob Ao HEEAIA 405 nmolH FHEES SHFA

Euglobulin clot lysis time (ECLT)

A 29 ECLTE Smith 59 BH[25]2 ol ao] =435
Ak =, 50 pl AL 09 mle 0.017% acetic acid$} &3}
Ao 20% &9 icedl| 4] incubationd} T} o] A& 4°Col A €
4122 (2,000% g, 15%)3te] 82 313 & (euglobulin fraction)
S 55 ul9| resuspension buffer (pH 9.0. 154 mM NaCl, 2.6
mM sodium borate)Z A Ff3tH ) o] FHE HAE %6
microtiter assay platedl] pipetting ¢ $ 50 pl¢] 25 mM
CaCl9} &§3te] euglobulin clots A|Z3le] 405 nmel 4]

FHEE SHINEY. TR 58 TEHOE 1247 343}
At

g 3rey &8

QRIA A= 7IR1ske & 1AL PTE, W94 &
A3 #49 & FuEAL aPTTE SH3HTH17]. PTE
87 100 plE 37°Col A 383t o] 3t T, 37°Ce A v
o ¥ PT AA2F 200 plE 718k & blood coagulation an-

alyzer (BehNKF Elektronik Coagulator, Germany)Z 33] 9t
B AAstel B $uAE A aPTT= 24 100
ulell aPTT Ak 100 g £33k 37°Coll A} 321t o &
& th2 37°Col A 1] o 9H 20 mM CaCl, 100 ulS 713k
% Dblood coagulation analyzer (BehNKF Elektronik
Coagulator, Germany)Z 33] W& AAjste] i 3-1A| 7t
< S48t

G, total cholesterol @ HDL-cholesterol-& Z+2t
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Fig. 1. Fibrinolytic activity of the NKF supplemented with a single dose on fibrin clot lysis. The relative clot turbidity was calcu-
lated by measuring the decrease of the absorbance at 405 nm for 12 hr. Bar represents standard error of mean value. Line
identification: -O-, placebo group; and -M-, NKF group. * represents a significance at p<0.05 between placebo and NKF

groups at the same period of time.

gels] slatel AR 3Q7ke) A A2H e Ay
SEE gon d%s A $EL Can pro 30 (BRI
)2 AH8stel & oA 4%, BsEs dulg o Ay
9] & o Aol ek A3 Hl&, Nas} cholesterol 43 2
2A3hel 19 BT AAFO AN RIS F
of BAE ANH ARe EAE Sl AN

57 A= SPSS PC’ program (Version 15.0, SPSS Inc.,
Chicago, USA)& AH&3dte] EAstoH Be A32Ad=
Mean+SEZ AT F o 7+l 942 p<0.05 FF
Al Student t-test® A Th

21t

ks,

b 1=}

ol Al

Fibrin clot lysiso] P|X< 9%

NKF 4,000 UE 13] A#& tdA 849 fibrin clot lysis
AET placebos AT tdAt FRT F949 AA F7}
39 th(Fig. 1). NKFT-l A= placebodll B3| fibrin clot
Ealsol 748 A S7Fetgth Fibrin clot -3+ NKF
AE 4N 2 24 0] F7HF AR placebos A F
A o @A zhol7k YT Sumi F[28]& HE o] &
AN A e FH& FE3 F NK 1,000 mg
S 73 capsule 4704 AT TP ©) NKS HF &

dx= Fof 5A12F o] Fxo] s &alEo] B
gl £HoZ B, placebordXe AL &
H7b Fof 18A17F Tl #EHZA o} NK7F a3A o=
AL LA 7E Aoz Husgrh B A3 Ane

Sumi 5[28]9 A+ARe} A= Ao NKFY A7}

fibrin clot& &A1 A M S Fafte] hwdS 2o &
Aoz Atgdh

il
¢

ECLTY WAE 9%
Fig. 2.5 NKF 43 442528 22 939429 euglo-

bulin clot lysis #78-& 12417F 405 nmol|A F2E A4S
FAHT AE HejgEr o] 2-A 405 nmol A FFE=7}
ol o]} #adtA] ¥e AIREE YAIAZH(critical time) o &
Atsted @49 ECLTE AMtetith. NKFE 43 o4
A 9] ECLTS =43 23} ECLTE placeboS A3 that

ARk fF949 AA #Skth(Fig. 3). o] A= AF 4413
7HA] A E Q. ECLT+ fibrinolytic activityE A48 of
AHg-aHE W o2 #olA o’-plasmin inhibitorsh & F

05

Abzorbance (nm)

0 M0 200 300 400 SO0 BOO OO
ECLT (min}

Fig. 2. Spectrophotometric tracing of euglobulin clot formation
and lysis. Lysis time was defined as the time at which
the curve, corrected for the individual blank, reached at
0.05 or less of absorbance at 405 nm.
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Fig. 3. Fibrinolytic activity of the NKF supplemented with a single dose on euglobulin clot lysis time. Lysis time was defined
as the time at which the curve, corrected for the individual blank, reached an absorbance of 0.05 or less. Bar represents

standard error of mean value. Line identification: -O-, placebo group; and -Ml-, NKF group. *

represents a significance

at p<0.05 between placebo and NKF groups at the same period of time.

of

8 3 @1%‘“%723 A A3} euglobuhn 238 =235
15 §3A7=H
He A %7@—3 = iy OlEH17 25]. Euglobulin
plasminogen®]} plasmin, fibrinogen, PA % 7]&}
7} 9o 4, anti-plasmin 3% 0] 1A %27, euglobulin
B30 Ca®'S H7}etY] fibrin clotS 34 A7) 1 incubation
3t PA7} plasminogen® 2 5-E plasmin M-S 7138k
fibrin clotS &8JA7]1& A oltH17]. wekA NKFY 43
7t PAS €43A1A ECLTE ZAAIZIS2M fibrinolytic
activity S7H7]& AL2Z Bl

b
F R b

2,

A=)

2
o
28

I
1

v
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PT$} aPTTY] w]X= 9%

NKF$} placebo Aol ©J& PT} aPTTE 543 23
Table 44 B 3}9} 2ok A7 F A A e PT

= 7 A & fien, F AL 3ol
AR aPTT= placebo*"ﬂ Me Az B g2 dd

I Azte] @EE o] AH F 4xdle 31022 AH A
3 10.7% HAFHJ o NKFFA A= 36022 43 A

H’I r
.

25% S 7kske] placebooll HIg) o4 A dH5x
< AN Tk NKF A3 e 298 Ae A
AAA RIS AsfstAT

27| A

Hol43 +7

HAAEY] 39 7He) AAL 71502 FA% 1Y ¥ oY
A4A%E, erst=n g 9 A4 oA JHRE&3
Na, cholesterol 3 2] A# #F2 Table 594 R
upe} A} ZF ’“-r] Aol tgk gshEe] 43 B9 A
o] <] HF &2 placebor ol A 57.7% 9} 23.6 g© 2 NKF
T9] 543%% 213 g Byt b w2 FEOINSY F L3t
FIAL Atk F AUAEAL, FlAdA AH ol gt &
WA} A 43 HE 2 Nad} cholesterol 4] &2 place-
botel M| NKFtell A tha Eokout foake glith

A HA = £
Table 691 X& 457t NKFe ddAA4 avs Jelyx

o

N

Table 4. Anticoagulant effects of NKF supplemented with a single dose on prothrombin time and activated partial thromboplastin

time
. Treatment Placebo group (n=10) NKF group (n=29)
Anti-coagulant type . - B -
time (hr) Time (sec) % Time (sec) %
0 11.5+0.3 100 11.8+0.2 100
PT 2 11.5+0.2 99.6+1.8 11.9+0.3 100.5+1.6
4 11.5+0.2 99.8+2.3 11.9+0.2 100.6£1.3
0 347422 (100) 320415 100
aPTT 2 34.042.4 97.9+4.7 32.1+1.6 100.4+1.7
4 310417 89.3+4.7 36.041.9 112.5£2.0

YPT and aPTT represent prothrombin time and activated partial thromboplastin time, respectively.

% against 0 measurement time. *Mean+SE.

* represents a significance at p<0.05 between placebo and NKF groups at same treatment time y Student’s t-test.
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Table 5. Daily nutrient intakes of subjects involved in the
long-term study

o Placebo group  NKF group
Daily intake (n=10) (n=15)

Total calorie (kcal) 2,6084+87.4)  2,6415%63.8
Percentage  Carbohydrate 57.7+2.7 54.33.1
against Protein 14.9£0.9 16.941.1
total calorie Fat 26.7t1.4 29.1£1.0
Na (mg) 5,600.0+429.9  6,316.6+427.3
Cholesterol (mg) 522.6+80.3 558.6+39.2
Dietary fiber (g) 23.6%3.0 21.3+15

UMean+SE.
No significance was seen between means of placebo and NKF
groups by Student’s t-test.

Table 6. Effect of NKF supplementation on systolic and dia-
stolic blood pressures

NKF group (n=15)

Placebo group (n=10
Blood group (n=10)

pressure mmHg % mmHg %
Systolic 0 127.0250" 1007  1332+¢25 100
1 1278414 100624 132724 99.6+12
2 127.2#23  1002+23 1285:31 96.5:2.7
4 1306+25 1028433 131529 98.7+19
Diastolic 0 75125 100 785412 100
1 753+13  1003+19 782+¢13 99.6+19
2 762+25 1015#3.6 774%22 98.6+25
4 777425 1035+44 77719 99.0+2.7
YMean+SE.

2)% acai 0 .

gainst 0 measurement time.

No significance was seen between means of placebo and NKF
groups by Student’s f-test.

Atk 4771e] #57] FohWstE placebo A3 F 27
1272 mmHgZ 4# A 127.0 mmHg¥ FAFSFH S 1 NKF
+ A7 A 1332 mmHgoll Al 43 ¥ 23] 1285 mmHgZ
35% #AEAOY F 7 1 oA HolA &kt A4A
% 45 o= placebol A 130.6 mmHgE 43 <l 127.0
mmHgol Hl3] 28% F7Fe WA NKFolA e 1315
mmHgi 13%2 A3 A vl g S7tstgloy F &
T frofake )T ol¢7] ke F I BFeAM 2 st
= 192y placebor el 751 mmHgol Al A3 $F 459
777 mmHg® & 35% %7} § W NKFrellAE 785
mmHgol A A5 & 45 777 mmHgZ ThA Z43H8A
ok fo A glo] NKFe ta 9 el ast A, f
94L& it

Kim [13] 20~804]9] 47| &<to] 130~159 mmHg
2l 449 81 & thd o2 857F NK 2,000 FU/capsule 4
ANAE W 5719 o]¢h7] o] AstE o] 43 8Fell=
placebooll HlS] FolFo g ZAAHATGY Husd E

¢ Maruyama 5[21]% A933% 32 @A NKE B+5F
o stle W F5719} ol97] S 42 109% 9} 97% =
HaAH T B389 Natto 200 g2t 5L S 42l natto
FEE 30 g= LS AN A 447 AEH 0T AHHA
% dge tdA 6% 5 5% 57 detol Hit 1738
mmHgol A 1548 mmHgo 2, o|¢7] et Hi 101.0
mmHgol A 91.2 mmHg& 7Hawo]l B F5537] %

10.9%, °1¢7] AL 9.7% AsFE ATH21]. NKE 2
#2389l $182A9l fibrino] =2 XN TF F
S FHCE A= 'ﬁ‘—]u J §-JJr 7F Ade=
ATH17]. o]k 2 NK9 &
A& AT A 4 ’\]?’3
W QS £2AA Yo A

° e rl
-4
<
i
T
=2
lo,
ol

A4S FEA171E 1A angiotensin
convertmg enzyme (ACE)E A3fste] ek AsiA7]e
Y A TH21]. NKo] S Zshet e o A4S
S

ot AlES AR ;ﬂx(—)]—g;}gg\p_l,}é
A A8 S S A A
AR Azl B 4 Fole o o)50] NKS
A7) 4ARAY 28 DA T A4S 25719 of
7] YL AFAZ 4 YL ACE AgHT

=H=

O:

Fibrin clot lysisoll "X 4&
457+ NKF Al W fibrin clot 4352 Fig. 404
= B¢} 2o NKFY fibrin clot £35S HFH 7 #
placebor-°] H]??H %9] A A 718k T NKF#9 fibrin
clot Sl HAH F 170 F7tet 47744 A9 FYe
Zzog gAEL3 Aol $AHL U & 012;10\/} placebo
H-r]L a#38tA] e NKFY &942 2 4 9tk Sumi
2818 ATl 21~55419 F Ztz 65 A A3
1279 ELINA FE A] 200 g9 natto cheeseE AFH=
g 3 %, IR A8 To] 2~8AHA oA oE
18ttt Natto H7F Aol 7 tEF
dafeto] FAYAE S o
HE 24 = AATH32]. Fujita
Sl6] .%’&Ei ol s FAE W & ¥ A
3 =l &3 adel] # AT NKe 54
d =S 62%, plasmin 15.8% 3 EA|ZH 21, elas-
tase= 3| EA]7|A] %ol in vivoo] A NKe A £a)50]
plasmin®| 1} elastase 2.0} H 73l thal R34t NK &
o A& l‘o‘e—?o] FFATE AR FlHNoH o

A7 A3t dA 53

FAL W v E AAstq &
ste d 8% 931]S 3] W&

LY Olr
Ol
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Fig. 4. Effects of NKF supplementation for 4 weeks on fibrin clot lysis. Bar represents standard error of mean value. Lysis time
is defined as the time at which the curve, corrected for the individual blank, reached an absorbance of 0.05 or less. Line
identification: -O-, placebo group; and -M-, NKF group. * represents a significance at p<0.05 between placebo and NKF
groups at the same period of time.
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Fig. 5. Fibrinolytic activity of NKF supplementation for 4 weeks on euglobulin clot lysis time. Lysis time was defined as the
time at which the curve, corrected for the individual blank, reached an absorbance of 0.05 or less. Bar represents standard
error of mean value. Line identification: -O-, placebo group; and -M-, NKF group. * represents a significance at p<0.05
between placebo and NKF groups at same treatment time.
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Table 7. Anticoagulant activity of NKF supplementation on
prothrombin time and activated partial thromboplas-
tin time

Placebo group (n=10) NKF group (n=15)

Time (sec) % Time (sec) %
11.2¢02” 1007  106:01 100
11.1£02  99.1#13 107:01  100.9+1.0

11.0+0.2  98.2+1.7 109+0.1 102.841.1
10.6+0.1  943+23 10601 100.1:2.4°

33.9+13 100  288+1.0° 100

33.6+14  992+1.8 293+09 101.2+4.0
312427  92.0+56 299+15 103.8+7.1
295407 87.0+1.6 292+04 101.7+43"

Parameter” Week

PT

aPTT

= N —m) O b= DN = O

UPT and aPTT represent prothrombin time and activated parti-
al thromboplastin time, respectively.

IMean+SE.

9% against 0 measurement time.

*represents a significance at p<0.05 between placebo and NKF
groups at same treatment time by Student’s t-test.
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Table 8. Effects of NKF supplementation on lipid constituents and anti-atherogenic index

Placebo group (n=10)

NKF group (n=15)

Lipid constituent in plasma Week
Value % Value %

Total glyceride (mg/dl) 0 102.6+5.4" 0? 110.35.3 0

1 104.346.5 1.67+3.1 107.0+4.0 -3.40+4.2

2 108.0+6.3 5.3543.2 105.345.1 5.0241.6

4 110.1+4.4 7.53£2.3 104.816.2 -5.54£2.3"
Total cholesterol (mg/dI) 0 130.1£10.8 0 130.1£7.0 0

1 130.618.1 0.58+0.1 130.76+4.7 1.73£1.1

2 136.5+4.5 6.44+2.6 136.3+3.4 7.33+3.8

4 136.1+6.4 6.01+3.7 137.1+7.3 8.11£3.6
HDL-cholesterol (mg/dl) 0 52.7+1.7 0 50.4+2.5 0

1 50.1+1.8 -2.58+14 50.7+1.6 0.29+1.2

2 50.4+2.1 -2.29+0.3 53.4+2.7 2.50£0.9°

4 57.6+1.7 4.87+0.9 60.0+2.1 9.60+1.1
Total glyceride/HDL-cholesterol 0 1.96+0.10 0 2.32+0.16 0

1 2.07£0.15 0.09+0.04 2.11+0.07 -0.08+0.11

2 2.03+0.12 0.10£0.11 2.06+0.14 -0.25:0.11°

4 2.24+0.10 0.27+0.08 2.20+0.07 -0.07+0.23
Anti-atherogenic index” 0 0.42+0.03 0 0.39+0.02 0

1 0.40+0.02 -0.01£0.02 0.38+0.01 -0.00+£0.01

2 0.39+0.02 -0.02+0.036 0.38+0.02 0.01+0.03

4 0.39+0.02 -0.02+0.01 0.40+0.11 0.04+0.01°

UMean+SE. % against 0 measurement time. *HDL-cholesterol/total cholesterol.
*represents a significance at p<0.05 between placebo and NKF groups at same treatment time by Student’s t-test.
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