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Abstract

The activation of coagulation Facor M results in initiation of the intrinsic fibrinolysis. This
study was carried out to clarify what promoting and inhibitory factors are related to the
process.

(1) Promotion @ In vitro: The fibrionlytic activities were determined by the contact activa-
tion of Factor Xl with four reagents, kaolin, dextran sulphate, ellagic acid and celite. Kaolin
showed the strongest effect on increasing in fibrinolysis, which was caused via prekallikrein,
namely Factor Xl dependent pathway. Though the potency of dextran sulphate to activate
prekallikrein was weak, but it enhanced the fibrinolysis independently of Factor XI. @ In vivo :
No contact activating reagent to use in man was available, so any experiment was not done.

(2) Inhibition @ In vitro: It is known that contact factors (Factor Xl, Factor XI, prekalli-
krein and high molecular weight kininogen as cofactors) are under the regulation of Cl-
inhibitor. To investigate the role of Cl-inhibitor in regulation of the intrinsic fibrinolysis,
normal healthy subjects and a patient of hereditary angioneurotic edema were examined. By
the innactivation of Cl-inhibitor, using its blocking reagent, flufenamate, normal plasma
showed an increase in fibrinolysis. In plasma of a patient of hereditary angioneurotic edema,

conversion of prekallikrein to kallikrein was easily occurred and the fibrinolytic activity was
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very high with or without activating reagents.
@ In vivo: At the point of view that Cl-inhibitor regulates the intrinsic fibrinolysis,
flufenamate was administrated in three healthy subjects. They showed an enhancement of
fibrinolysis and prekallikrein activation by the administration. It is the first report to recog-
nize the manifestation of the intrinsic fibrinolysisrin vivo, by the method of innactivation of
Cl-inhibitor. '

It is suggested that Factor Xl plays an important role in the initiation of rather the fi-

brinolytic system than the coagulation system.

key words : intrinsic fibrinolysis, contact activation, coagulation Factor X, Cl-inhibitor, pre-

kallikrein.
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Fractionation by 0.2M NaCl
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Eq. buffer : 0.02M P.B pH 7.4
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(Linear gradient)
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Purified C1-INH
Fig.1 PURIFICATION OF CIl-INH
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Fig.2 Fibrinolytic activities of regular and
activated euglobulin fractions of fresh nor-
mal plasmas (n=12) on plasminogen-rich
fibrin plate.

Squared diameter of lysed zone (r_nmz)

Euglobulin Fraction 110 510 19[) 290 390

Regular [ I=———|
Standard pooled
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Kaolin | =
Regular [ =
DXS L = HANE
Kaolin | =
Regular
DXS | E—=———] | Hageman trait
Kaolin [ =

[ without FLUF, E& ' increased with FLUF.

Fig.3 Fibrinolytic activities of regular, dextran sulphate and kaolin euglobulin fractions
of standard pooled plasma (n=10), HANE and Hageman trait plasma on

plasminogen-rith fibrin plate.
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Fig.4 Plasma prekallikrein activation with con-
tact activating reagents on S-2302 (6-1073M).
@ : Fresh plasma of volunteers (n=12).
O Plasma of HANE. A : Pooled standard
plasma (n=10).
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Fig.5 Changes of fibrinolytic activity (A) AND C-1INH activity (B) of regular euglobulin
fraction by adding flufenamic acid. C-1INH activity was determined by hydroxamate -
method.
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Fig.6 Recovery of C1—INH and plasminogen in regular and activated euglobulin
fractions. (euglobulin fraction/plasma, determined by the method of SRID).
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Fig.9 CIE pattern of plasmas of a patient of
HANE and a patient of DIC using antiplas-
minogen antibody. A; plasma of HANE
without activation. B; plasma of HANE
activated with prekallikrein activator, C;
plasma of DIC patient (promyerocytic leuke-
mia) without activation and D; plasma of
DIC activated with prekallikrein activator.

Fig.10 Fibrinolytic activities before and after the

administration of flufenamic acid (500 mg/
body) in a healthy man. Before; before the
administration. 4hAfter; 4 hour after the
admonistration. FLUF ; flufenamic acid (2
mM) was added to the sample of before the
administration. Cl-INH; purified Cl-INH
(final concentration 0.2mg/ml) was added to
the sample of 4 hour after the admini-
stration. All the samples were regular eug-
lobulin fraction.
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Fig.11 Fibrinolytic activities of regular euglobulin
fractions after the administation of
flufenamic acid (300mg/body) in the patients
who had cerebral vascular thrombosis in the
past.
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Fig.12 The changes after the administration of flufenamic acid (500 mg/body, p.o) in healthy
subjects (35 @, 29 (1 and 28 O year old men). A : plasma concentration of flufenamic acid. B:
plasma (%) activity of CI-IHN. C: fibrinolytic activity of regular euglobulin (fibrin plate
method). D: Plasma activity of (%) prekallikrein (S-2302)

IhoBRICEDE, AR TIEIARERED
FIIZDOWTHRET L7z,

Ho AEETORENER SN L 2E S
»FE LT, MRTFOEEICIEEREDRTF
EHNEET, BIRELC—EMROBRERE
DTEET D VEI B MR FOEEA L =
2 EEAL, ZORMEEFEZIMEL
L Tkaolin, DXS, ellagic acid, celite’s &%
MEEINTEI, BAETEINS 4BOEHE
{bF] % BV TREE & FARICRETEE LR IS0
ERBEE LTz, MRTFOBEEICE] & v TR
BOEBEAHEZ 5 L WIBHTHRS &, kao-
lin?3 B THWIRBENEE 7 4 7Y v PRk
TRIFERTH -7,

(10)

MEAEFIZEEREE L THMWKgnOFEED b
¥ IZconformational change*# Z L, PKIZ &
% proteolytic activation® 5%} %, Z DFfER,
et R L OGS E S 25D aXla (mw 80 kD)
L, EEEy R »Ea (mw 28 kD) @
ZODWEREL 59, aXlak f¥ald FERCE
hxh, aMlaDFBERICEL 55, ZHODLH
RKITRHATH S, 72, XEAFEEET 21F
FAizaMaizglan100F L ST 1530, Xt
% fluid phase TIZPKIZX L TRI%Dcata-
lytic activity 2B 3 %25, BHHE L Tidala
OIEBREEICHEBEN S0, ZhoDEBEEL
AHF2IZ B 1) B kaolin® 58 W PKIGEEILIER &
Sb¥EZ 5L, kaolinOREEMERE X MO
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EHECKICHREEDaMa%®EL S 2 L ER
LTw3, RiZBIT %ellagic acidDFEAEET
i, BENIE U B, BEORRIED TR
ERESNT VA, ZDin vivoD EERFER I3
AHFFE T Dellagic acidD B 7T 2 RBEHEALIE
H, 8LV, PKIGHELIEROT A & b 12550
EWVIHRER LTz, TbB, ellagic acid
KREDREREILX, P72 < L bkaolindZFh &
Dk VEDaNal 4L S g 0ER
ThdIIEBNTRBEINT,

celitelc £ 21E M EEug. Fr. O dOCI-INHD
EUN &1, kaolink AEEICA v, §4hbb
INHEW»A 7L, 72, kaoliniZ D\ TPKDE
MALER @<, MBEESEI D BuLE%
2 Toh o, BRIEELNS S L »HEER-
o7z, LrLikhs, NRAMERENEE
TUES 2RMERET L LVERLHNTDH
57:9, MBEEE Do LIERERITH
% celitelZ DWW TIFRRET 2 M Z T2y,

DXSIZ7 4 70 Y IR THREROTLEE b
72595, PKOEMHALIER» B T§H <, XE
FRZMEIZ BV Tkaolink iR - 72 H7- 7%
PRSTEEEMIT 282 ERT 5 &, MHERTIE
IKFEHEDOERK I X > THREFE 2 iEELT 2
YD EEZ NIz, MEHFICIIDXSICE > TD
AEHL S N2 RBEEESFEET 5 2 L I3H5
NTn52, ZOFEESIERTH 5 WIZPKOKX
ZHEETHRIZ 2 LR, FIUKIIEICE- T
FHEXh 98ER LD, DXSRMmEEF D
Pro-UK %2 EML T 2 A[REME S E v, L L
Pro-UKIZKKIZ & > Tidi# iz, Maic &> T
B- <D EEEIEEN, £PICE-TH
EHELEN 290 T, NERMEREEERD XS
W, XMAFREE, MERFHEEFEECHET S
L IIMENERS LEZ o,

Ma, Xla® & UKKDE#A%Plg. ACTIH M
%, MERNK LY BB SN 24REDOACTTH
StPAICEENRS L AMTIHEWWE SN T W3,

O Z LERRTOTIMEERF L L THHA
BREOERVPHE VEEHI W R VEREE
ZoNb, LrL, DERURFMENTD
EHIE &N % & positive feedback BRI X -
TINsDOEBEBOEF 2IRAZ LeycliciZfE3
Z&,q5itZhsORFIZpro-UK R EEL T
5 Z ElZ &> TPlg. ACTHEHOBWUKZ/ED
HyoZ el LfEkREZONTVWENUE
DIFEEEEFHHS L2 b0 LHBs S, (R
1, FEEECpro-UK, UKE W5 HFrMnEbR
Twah, BBREESDGAIHE D &single
chain urinary plasminogen activator: scu-
PA, B X Curinary plasminogen activator:
u-PAIZHHE S 2 ,)
2. REMEAEDInhibitor
WEMAREDOHERIZZ>DRA T v S THE%
2J5, 0 &DidMla, Xla, KKDEHEDERE T
HY, MIIHERERETELC/PInOEETH 2,
Pln.® BHE I D> Tid Aoki® D 5 7 #5849
kB, MBRFICEL 2PInEa,PIIc 5T
EMERiz, 0@z fAE &, MIATIXPIn. INH
DFEEEHES £E 2 5N Tz a,Mid a,PIIC
L TH»RD§WINHTH 5 Z EBHBFL 12,
DM, ayAT, AT-MIFEMETIEE STV
INHT® %49, (RICB 5 GBI EMEF O
INHT®ACI-INHIZPIn. 1: 1 DBEEERE K
Lictg, R csfEahn, ©iXYPn. INHE L
TIRBHTHFOL TN T W5, —F, KT
DEHLORBETOHE.2 A5 £, KKOHEE
iR, CL-INH (52%) > a,M (35%) > AT-III
(13%) > > a,AT, a,PIOIET??, MalZ >\ T
i3aXla, gXla& b ICCI-INH (#90%) > > a,
PI>a,M, ATHIOIET?™7% D, XlalzD\WT
i3 AT>>AT-1I, CIl-INH, a,M®JEIZ 58
WA LRI NT WS, T ERET S L
WSS D E AL O FIHAB RS © F 2 INH X
CILINH:F 2 %5, KM THEug. Fr.ic&%»3
Cl.INHZ[HET 2 Z & TREBEEORE 2 E

(11)
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AnREoh, £/, CLINHOREBLTWw3
HANEDESI THEBE RN EbO TEWI &
DIRENT, PlnOEME R FHERIBHEETH S
RIZBWTHARMEREIZCLINHIC & - T
HZEE, #ElEhTns ZedRans, m
$#ERAWRCIETY, #iAFOEEIIcHE
LTBIAINHOZE X, CI INHE xPITH
D, CI-INHiZXlaB X UKK& D, ¥7za,Plid
Pln. Lt DBEEHREERLIEREEZ o iz,
3. in vivoCORBEMHRENFER

Mg TIRINHBELI TH 2 7- D12, BEE
HE—EDNEL2HTIWCHET 5 Z L ITEL
Ve L TEKIZBW THRERERREDEMES
W Z 2 TW5 D, EEBIZZDFRR
BAEER, 2o TKRENERNLEDORED S
DOrEREDD L IZIRETH 5, 19794F
Wiggins & Cochrane 35 % Tkaolin’x £ % A
WM E L TO XMEF Dautoactivation &
LTz, LISk, £ b oMM B VLT H, B
WEE2ETIEOVEET % LATRD positive
feedbacki® 2 & D EHEOEMEF N TE,
WEERERIRI VB EEZONTE T, &
512 Z DRIEH Ixsolid phaselZ 8 \» TIX A0
2N TRZ 3970, MRTFOEEILEREC
TAEERKS & UTHS%E & 1T & 7z collagen
fiberDMIMADRE N2 Y, MEAKEED
FZ->TWBIRETIE, ZOBEEG»EVEBS L
Ezohb, 7= — IR LTORLHMER
CEISHAEEENDD 5> 2SLEDES (9
AN) T3, MERTFOBRENEESEE AL T
BERCEL, £/, XATFEES L UPKEHED
FREFEQHBEERL, 0 X5 ICEMET
DEMWILIZTIE L Tz, WEERIEEED
FRBR>NT, ZORREE ELFVITD S
N7z aPl, AT, B & U'CI-INHIZ & % 1EMHEE
BME TSRS X UPIEEOHEEC L5 b0
LEzohl,

MmEEDOCIEIC & 25T, MEOEELA

Wk AREMHERANDORE, 5 \idcold con-
tact activation® & Ti3Plg. D REFRIE(L £
TRREILEE»o/, LArLIRFE LU
HMWKgnD Wi & MR EDZBDOEEIC & -
T, O D REEESEL, ZHIZKKDER
WEBEIAMREVHBDEEZ D, TDLD
I N AR IXin vitroll BT HHES 2 5 Z
EDNELV, L LEKRTIEEMERSEM
BEROrisk2BLTB Y, RATONEMERE
WHNZ CIERIMIK I K 3 2 AARMRED R 7:
TRE DRI BHHDEEZ 5N S, Invivo
2817 2 CIINHOEERIKRE 1 & 2 AREMERR
BOEELIZACTEID & Tid 7z <, INHEI» &
INT VY AERBTHETH DL, £ hcBWTZ
D & 2 trigger 2 AW TRBEMERL I L7
DD TDHETH %,

4, REMEHRBENER

ITEE, o BRYERE D cascade theorylZ BT,
PR F OB T ICOWTEESET 5 45
HTRiz, Tbb, HEBREERO MR
B TIRNEEER L D b AREEE»EL 5
BEEREZLTWE LW HERERTH S, 4
HiEEERFCTh 2 MEF L HBAETF (tissue
factor, TF) & O#E&MHE (VI/TF) %3, #&<D
B XahkUIXalZ & - TEEE OVIa/TF 2’
BT 5L, &5 ZOEEEVARE, SHHED
HEREER TH L XAFEXallE#T K
IGEED, XaldBEEVIa/TF2ELsE, %8
D X ansERK & h 5 positive feedback Bt H3E
ST R LIRSS 50, ZZiE
I EMAT OB S & LA RMEEE T4 &
o CILMBEIET S 2 7o A 2B LT
5 EMHRAL T,

—75, EMETOEE, WEDONT AT
E, DL ABRBROEFELTREIZRLT
WBEZERUTOZ EoXFEINS, MEF
13tPA, UK L7 3/ BESIOMERMED H
Y, Plasminogen ACTIZET % & \» I fEFR5?,
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1. BMET EEENET, FEFNET,

Prekallikrein, High morecular weight
kininogen) 3 RERMEFE L2 H T 2 EHE M
#l, & < ZkaolinlZ & » TiEM L&, IEHEY
BARA F 13 & & 12 plasminogen % plasmin i<
L NRMEICREEEE b2 67,

2. Dextran sulphate!3%EE 5 XI R F I
W NAEMARE R EEEL, ZOEEOD LD
i prourokinase & & %2 5 i % 2%, prouro-
kinase |3 [E 58 XI Al AR Z 1% 12 b B ML &
h, RS SRS MR TRESE, JEE
FEEGU LI EETEYEEZ 5N,

3. MEEOANREREDRKIE 2 REGEBETIK
Bhik & BV CEFRR L 72,

4 . RERMEAREE © F.08inhibitor i3 Cl-inhibitor
THY, TOBEEEZENCHEL T3, Z
nig, EHAEMETFORFICLZbDLE
Zohd,

5. Cl-inhibitor 2fH¥E 3 % Z & T, in vitro, in
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6. BARFITEESE MR TF 24002, plas-
minogen proactivator & U C{ER L, &EHR
£ DR L AER Dinitiator & L TDORE
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