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(K5 D, c/d. RENINDOHRSY) RO, BHEEZ T A R
Fry (0um) L7z, EHERET 47V UNERET O
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£ 3 %1795, €/ ~—OEA AN =R LHT DHE
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5 BMLHLOREEBENT 47 ) v OEHE

A VUV L7747 ) =iz bhn v B 2N UESEBMG LZ, @;45°C, 34y, O ;36C (2> btr—), B ;

65°C, 143, A ; 45°C, 574y, fit#h ; WG, Al ; /0,

B, 747V Ry MU—7 Oa e MRS (FITC), /3—1310 um,

C. By (65°C, 14y) L7747V )= A2 bhuar B raiRiMUz, KOO RBAIZEREIL AN L EIGRR S vz,

D. E% 7 47V =4 (FITC) LBIEMT 7Y ) —472 (RITC) (65°C, 14y, M S5ABR) ORA T 4 7V U HOENE
W, a, EWEEET 4TV ) =S BN TL  1IZIREG LIZFITCHE{%, b, RITCEE, a/b, FITCHE (a) ELRITC
Eifg (b) Z~—0 7 Uiz, c ERmEEMT 4TV ) —F U Z2FENALTL : 2RSS L7-FITCHE#, d. RITCHEI#, (c¢/d) .
FITCHI{4 L RITCH{§ 2~ — > 7 Uiz, AFNTEOCICE 2 547 L7 A0l (area of interest), /S—IX10 pm, e, IEH &2
TA4T7V ) —=FrEENKTT  5IZRAE L, f. RITCHE({R, (e/f), FITCH[{E LRITCH{GZ~— 2 7 LIZE(E, N

—{X10 pm,
E. A4 A%y 28t BDOST

X 5D (FITC:RITC=1:2, 65°C, 1504LER) DIFEIERS (c/d) OFE (N—(X10 um) IZR-> TAF vy Liz, B ; RITCE
WP, @ FITC=y hr—/b, A, A% v FERE (10 um), L, S0OGREE (LE).
F. 2a0tE05H, FITC Wt i, RITC aOtME A MElC 7w v b Lz, MBEREDY 1 ThiuX, 2oiks
@ FITC & RITCIFERITIRA LTS (ML EFESNHEITRE D A-TND ), fitlh ; FITC #6HME (EE) . 8

il RITC #OBAERE (R,

R OBEBITRIER VAT A v 7 AES TR, £0T
FY NI N—al— g I T AX—THETE 5,

T4 7V CESES T OMRN RS L BHITN
(end-to-end) <P{AIEH J71M) (side-by-side) (CEATDHDT
WHEORE (BESERE) BEID, 747V RN EMN
(BRI YL, BY T2 LEEAmANENELY LR
747V B ERT D, ER 747V L0 BD
BEMRMEINL (5D, Xy hT—27FARH—b DI
2% (W5 E, M5 F), bkozZenb, 747V 0%
MOEBA A TEHICENE L, BE7 407 ) Va2 E
KT B, MIREEEREEICAERNE X Db, o4
R R, Bl T T %) % mET 7Y
UM PICAR L & & one (IIERER) 134%
OB H HRETH D,
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Abstract

Serine-proteases in blood allow the consequent chemical reactions, coagulation. The final step is the
generation of thrombin, which quickly converts fibrinogen to fibrin. The resulted monomers are able to
form fibrils, visible networks by self-assembly. The velocity depends on the milieu, divalent cations, pH,
ionic strength and temperature. Cadmium causes “itai-itai “ disease and high body temperature might
allow a poor organization of fibrils. Thus, we ask how the denaturation affects fibrin monomers causing
morphological and functional disorders. To elucidate quantitative studies, 1) we measured the
polymerization of fibrins by the optical absorbance at 350 nm. It is a logistic curve given by a difference
equation consisting of a lag phase, growth phase and plateau. Thus, the slope of the curve is a reaction
velocity (dy/dt), and the plateau is the density of the networks. 2) To understand this process, acomputer
simulation followed stochastic models such as percolation clustering, Sierpinski’s gasket, and random
street. The images thus obtained and those of normal and abnormal networks were assessed by fractal
analyses using Imaged. Our results suggest that fractal geometry accounted for structural
characteristics of fibrils indicating faster the reaction velocity, higher the D value. The y-intercepts were
the density of networks. Both cadmium and heat exposure caused non-fibrous abnormal clusters of
fibrins. 3) Then, we carried out computer-assisted image analyses of composite fibrils made by heat
denatured (RITC) and normal fibrinogens (FITC). The results suggest that fibrin networks are
heterogeneous composing of denatured-, normal-fibrils and mixed ones, suggesting that abnormality could
be compensated in part by normal fibrins.



