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The effect of fibrinolytic enzyme produced from Bacillus subtilis K-54 on the thrombosis and stress in
vivo. Lee, Hong-Seok!, Chul-Su Lee!, Cheon-Kwon Yoo?, Won-Sang Seo®, and Sang-Mo Kang". "Korea
Health Industry development Institute, Seoul 156-050, Korea, *National Institute of Health, Seoul 122-701,
Korea, 393-1 Mojin-dong, Guanglin-Gu, Department of Microbiological Engineering, Kun-Kuk University, Seoul
143-701, Korea — The effect of fibrinolytic enzyme produced from Bacillus subtilis K-54 on the thrombosis
and stress in vivo was investigated. Each partially purified fibrinolytic enzyme of 4 protein casein unit was
administered orally for 3 days before intravenously injection with collagen and epinephrine. In the mice group
administered with the enzyme, an increased life span of mice was observed in comparison with that of control.
The result suggest that the enzyme may prevent the formation of thrombos in vivo. Administration of the
enzyme did not influence to stress itself because 5-hydroxyindoleacetatic acid concentration of brain in the
mice group with stress did not decreased after the administration of the enzyme. The value of lipid peroxide
(LPO) of the liver and brain cells in the group treated with the enzyme was lower than that of control. How-
ever, protein degradation (PD) value showed no significant difference between treatment and control groups.
In addition, the value of activated partial thromboplastin time (APTT), protrombin time (PT) and antiplasmin
in blood were higher in the stress group than that of the enzyme treated group.
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insulin, triglyceride 5% 5 fibrinolytic systemZ= &
e Aol gEzen, i A== PALl AL F)
AlA 2 A= Q) fibrinolysisE FHAAIZ 02 Qlate]
fibrin®] %=1l atherothrombotic diseaseE &3A1Z 5=
ke 7Pde] W= Sleh17, 22].

wEir] B A= FHE dARC R B subtilis K-549)

FiBrINOLYTIC AcTiviTY IN Vivo 53

A 55 AA|gE fibrinolytic enzyme®] AU &S 23]
B3 AEdsz af A Y 2AW W S
fibrinolytic enzyme®] Foj¢} A4l FAls}A}

Mz A Yy

ARBEF A S| FA|

B AT AM-E T, Bacillus subtilis K-54= =4}
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£ AR&side. 2B A AAEE 8- fibri-
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Table 1. Effects of fibrinolytic enzyme on antithrombosis in
vivo

Treatment
- — Total
Negative control*  Aspirin Sample
Survival 2 10 8 20
Death 18 10 12 40
Total 20 20 20 60

* Negative control : Collagen + Epineprin
** Statistical significant value p=0.028
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Fig. 1. 5-HIAA contents in brain tissue of test groups.
Means with different alphabets are significantly different at
p<0.05.
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Serotonin (5-hydroxytryptophan, 5-HT)}2 A174A2EA
o) shiz 2 wbIA AN Yol Z7taled
=Y AT AFe EAE AT AR A
HAFEE sl Bd=2 4994 . =3t 443 3%
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HZAol|A 5-HIAA®| W= Fig 13 ot 22
255+ 15.21 ng/g tissued 2} ~EHAE 718F & 3972
+ 11.7 ng/g tissuedch. olE|qt 5-HIAAS] FVl= ~EfA
Al 5-HIAAZ} 7o Bae) od2)sledowm (6] 2B
7h Rk Aolaee BT+ e

Fibrinolytic enzymes 779 5-HIAA Zk2 3979+
17.6 ng/g tissueZ. AE#HA AHejda} BAAHSR {23
2ol & Ho|A] st} o= Foi% fibrinolytic enzyme®]
2B 22 dojif= hormone HHAF A= °J3FS m]H|
7 7] Eeg AlREd.
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Table 2. LPO contents in brain and liver tissue of test groups.

Stress
Control Stress +Fibrolytic enzyme
. 37.320.45a 43.310.1b 42.1£0.1b
Brain . . )
nmol/g tissue  nmol/g tissue nmol/g tissue
. 306.45%1.0a 356.9°x 1.4b 277.7+1.1c
Liver

nmol/g tissue  nmol/g tissue nmol/g tissue

Means with different alphabets are significantly different at
p<0.05.

A 2y Faf 2 AL HES FAA FAel
F838 9gg s olgdt T w3zl hiald
AbERR. ol o 9lYl(s, 20]. ASHA A4S R o
2 MEe] 23" proteolytic pathwayel]l <84
small peptide?} eop]>Abe = Fafi=w oA QAR
opp| AR A AR &4 ARZ ARSEY. =3
o|2{gqt whiale] Eafl= second antioxidative defense
system®] dFo|™, superoxide dismutase(SOD), catal-
ase o3 Z2 first antioxidative defense systemS
Hkgio}18].

u}2}A], fibrinolytic enzymes Foidl=2A] WHAH
chfalel Fa7l whEA dojduid HFo o=
A& AE BF5He g4 ¥k oluzl second
antioxidative defense system®] 7ZJ&E E 4 glom
ol AW B3 Sdor AAHE s vl 5
ol

B AfedAE 4 #HE A9 xAE FA4 5
2~E# o) o3 kel el 28| (protein degrada-
tion)= ZA3}dct (Table 2). ¥ZAY AL AEHA
H2liel 3974+ 15.1 umol/g tissue, HEFl|A= 380.6
+7.7 umol/g tissue® AEHAE 7181 2 d Il
vla} =& 4238 Bglor fibrinolytic enzymeS Foi¥F
ToAME 400.1 4.1 umol/g tissue® 7] vfeht} ~Eax
8] fibrinolytic enzyme * 27t FAA ZolF
HolA] st

ol 2B AP HEzA L] whilae] AbElH A
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Al = HEPL HolA] e 2 Fod Fal HxAe]
AR EAke] JhAe =g 7R ZsbAv, Absbe &4
< W thiiAe] Foiy B HzbHAQ] ko
ReH 2] ehmlmAte] wWelzly] Wiz Aladdt.
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Fig. 2. Prothrombin time (PT) measured in mouse plasma
of test group.

Means with different alphabets are significantly different at
p<0.05.
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Lipid peroxidase(LPO)2] ¥}

AAY A& JASES FAR peroxide AR 2=
A FAo|w hydroperoxide, epiperoxide, polyperoxide
%ol TS, AH FkstEe] 2F AHEEF malondi-
aldehyde (MDA)$} 4-hydroxynoenald} #-& ub-5-A4
aldehydeEo] o™ WA T AE FAo] Hiise]
AH3).

HzA 3 k2ol sl LPOE FA3E 23} (Fig.2)
xFAe] A AEATo] 433+0.1 nmol/g tissueE
Y27 (37.3+0.45 nmol/g tissue) BT} Ek 2™ fibrino-
lytic enzymeS Fo98 T2 42.1+0.1 nmol/g tissue® °F
7k wolzict. 7 A9 7Ag, Kol FHE AjolE Hed &
Efa FolFo] 3569+ 14nmolg tissueR HEZ
30645+ 1.0 nmol/g tissue®E T}t ¥9t2™  fibrinolytic
enzymes FoIg F2 277.7+ 1.1 nmol/g tissueE 2o}
Aot

o= AA Wrrt HET zhEA|A] 2] dojupr]
ol AEHAE WS A9 iR FAkskE Ao
Wolx)7] wlEe2 AT}, w3t fibrinolytic enzyme
Fe3Al LPO Fhe] Wolzldl o= /9] sido=w U3t
A ZET T ez AT = gl

%, fibrinolytic enzyme®] Foi= MEY whfd Fa=
E AAFNIA E3 vk, iAo XA HAEELE QA)E
At =] A$ Fo" ZAv) s A e
azjE o AR Hore] Hrlele dFkS BAA|
23S o 4= q9lodrh. 28y ZhellA] fibrinolytic enzmye
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Fig. 3. Activated partial thromboplastin time (APTT) mea-
sured in mouse plasma of test group.

Means with different alphabets are significantly different at
p<0.05.
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Fig. 4. Antiplasmin concentration measured in mouse plasma
of test group.

Means with different alphabets are significantly different at p<
0.05.
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28t second antioxidative denfense system®] 7F3}2]
AFRZ A4 5 ot dA7EA] FHAHAH] APHAA
F77F RaER] ot AEA] d7vt 8% Hlow
Alsle}
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Activated partial thromboplastin time(APTT)3} proth-
rombin time(PT)®} 3= dH 34 F HelA (intrin-
sic pathway)$} 2J¢l7] (extrinsic pathway)®] ¥ 3}S =43}
=-9hH© 2 PTE prothrombin, factor VII, factor Xa,
gA-gaA F 9JA, APTTE
factor XII, kaolin, phospholipid 2] WelAlel| =83)=
ze] ol 7 & & UTH3]

Mousedl] 2 "'ﬂ S 71 F gl Fe] Qe
PT, APTT ¥ antlplasmm activitys- ZA3Iict 2 2%}
PTS} APTTON XEHAE 7lebA] o2 A2 47
103%, 20429204 2EHAE 71 FolME 125%
26,622 AoIAT} (Fig. 3,4). ol 2EH2IT Y3374 ]
o] elAle} folAle] dAEA s 7|3 AHE
AeEn. =, AT AZE (APTTS PT)o] Zefal 712
AEHAA] G Iz} v Ao RE 4 9la 31
1Ak} Al 3 Ao A sPeAde] slE Al
F5 4 o dukHoE IeuAse] A AAdE
el ofs) dybye] FAsted Fsto] FokAEd old=
APTTY} PT7}F &M = qlem, o] EHE ol A&
AAE FoIshd dAHZ APTTY PV AAS 353
T AeH14).

=gt ~Edxel ¥ fibrinolytic enzymed 352F -
TS 7% APTTS: PTVL =H4] BRI 9.2%, 1922
Eolsltl (Fig.3,4). ol F% Ryl Hod-g34 0
S vRTe Aeg &l T QA ARV
ZojEol Fgazte] Ao R 3EY sloz Y7
T 9lem, =3 AEHAZE o] AR Y A9
"B’d“"’q—‘?’— sl 31 QIR ARV} FEUS VA
< 35T 4 e

op-Antiplasmin2- §31® ¥, F AL Fefshe
plasmin®] A& #3lsh= dAlelw}. Antiplasmin FEE
SEHAE 71HA] 2 AERTlA 161%HT AEHX
Aok 182%2 Folwth (Fig. 5). ol REHA WA
antiplasmin®] X7} F7lsl2 24 plasmin®] A S
Asjste] AR RS FaiEA] Z3] Wi A4H
™, fibrinolytic enzyme® Foigt o]Foll= FEI} 130%
2 delzled ol Fod Aavl AAE A& Fals)
o] antiplasmin®] F=7} &3 Aoz AzE

olel AHE Ev Fo4% AV ¥ §3A H
HA BalAlel] odgke mx AR FHE FaEsdr) o
22 AZH™ antiplasmin $E9] WEE= AEH A4
antiplasmin®] =7} S7FIEEM plasmin®] 2Ado] A3
o] ¥HE FalslA| Edlchr) Foi®l EA0] AF ==
AL 2Hgell o8] Fxe] 8l H=2A] antiplasmin®]
FEot FER Zles A7Eq.

FolE B0 Fol Wil oMH7HA] 3ol Al4H

Ca™, phospholipid %
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32 9=, Albumino|vt L—E—°l oA A AR FEel
A 7)1 A e Er’}ﬁ]'c’q 2% =IRB = 7]-[10]_.4.
SFHA oA EalHe] T %‘4‘:’%7} DA oA FL
Hel %S vERE systemS A3 ARtk F4
[15F5 oF=7kr] AEZL WelR] Fskal 9lu)

(=) oF
prly =

B. subtilis K-540l14 AJAFE fibrinolytic £Ae] 3%
= ’\Eeﬂ’wﬂ A EHE moused o]&3te] FAp
slodo}. -5 AAE 842 97} 4 PCU (Protein Casein
Unit)Z izé?l’ F oid 1314 FelAl 394zt AT Featad
o} E4F Fo™ Feoll Q1 FH2E collagens} epinephrine

g olgslel AHE FAL F AE A¥E BB
23} 9] Sl vael sl AP sk,

=3 AL Fo| 3 group® 5-hydroxyindoleacetatic
acid(HIAA) 37} 73481R] ¢ko} o] &4 AEA
Aol oJeFE mIAA] ek Aoz fdEd 7 o
= 22 Ak AA g 2 A antiplasmin,
Activated Partial Thromboplastin Time(APTT)?} Protrombin
Time(PT) 8] 74 EbE Sojgt Aed|aze] S}
Dol wlste] wskeh ek il Fale) Aol
7 2w 8 Aol thehiA) elleh
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