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the d eFolymerizing effcct of pn',","", 
could be ascribed to pH chunges . '1'1" . 
experiments were therefore repeated II. 

a 0·05 :'II ammonimn acctatc bllff,., 
(decrease of about 0·1 pH unil ;; 1\, 
3,000 kg/cm') and in 0·05 l\l :'1m::; (X . 
morpholino - ethane - sll lphonic Ill',d 
buffer (increase of about 0·25 pH 111I il _ 

at 3,000 kg/cm'). In all cases 111 \ 

apparently complete depolymcrizatiull 
was obtained at 2,500 kg/cm'. 

Finally, it was t csted whether 11,,· 
pressure effect could be ascribed to lIlI 

alteration of the protein during II ", 
prcparation of monomers. Xuti\"l ' 
plasma, diluted with buffer to 1\ COli . 

centration of I mg fibrinogen/m!. nIH\ 
clotted with thrombin , behaved identl ' 
cally under pressure. 

On the basis of the complete re\'('l'~i · 
bility of the depolymerization and poly. 
merization reactionil and in "ie\\' of II,, · 
fact that the phenomenon is the SlIlIlI' 

in buffers with different pH dependcnc .. 
on pressure, we conclude that the pol~" 
merization is accompanied by un 
increase in volume. This ,"olum,· 
increase is not explained by till' 
hypothesis of hydrogen bonding I,... 
tween histidyl and tyrosyl or E·alllilln 

Fig. 1. Influence of pH on the polymerization of fibrin monomers In 1 1II NaBr; abscissa, 
photomulliplier curreu~ in pA; ordinate. time in min; 0, application of pressure of 
2,500 kg/em'; x , release of pressure. The solu tions w~re initially depolymerized by 

application of preSSUIe. 

groups as the only polymerizatioll 
mechanism for this reaction in the Jill 
range investigated should be aCCOIII· 
panied by a volume decrease (resultim! 
from hydrogen bonding and from ('IN" 

trostriction arolmd tho liberated pro· 
tons). 

In fact, our results indicate thnt 
during polymerization an addi t iollfll 

of protein on the light scattering changes under pressure 
is shown in Fig. 2. Turbid clots8 , prepared by 20 fold 
dilution of 10 mg/m!. fibrin monomer solutions in phos
phate buffer (I = 0'2, pH = 6·0), depolymerized equally 
well under a pressure of 2,500 kg/cmz, 

Because the polymerization is vet'y pH sensitiye and 
the pH of the acetate buffer decreases under pressure 
(about 0·4 pH lUuts at 3,000 kg/cm2 ) it was tested whe ther 
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50 

interaction OCCLlI'S with a significant 
volume increase sufficient to O\'ercome the "olume decren..",' 
due to hydrogen bonding and c1ectrostriction. This seolll" 
to point in the direction of the existence of additional 
hydrophobic bonding or ion pair bond3 (salt linkages)'. 
The role of hydrophobic bonding seems to be small ill 
view of the depolymerizing effect of temperature OIH\ 

electrolyte concentration, Attempts to show the pres(, IH" 
of hydrophobic sites on the surface by binding the ligal\d 

o 

0.0' 01 

Fig. 2. IutJueuce of concenlr.llion of prolein on the polymerization in 1 )[ NaBr. pH 6·1. Absrlssa. photolllultiplier current ill/IA; ortlinnle. tlmr in mill. 
0 , ollplleation of pressure of :!,500 kt!/clll'; x , release of pre •• urc. The 501nll01l5 were Initially depolarized Ly apl'lkaliulI of preSSllrl'. J)llul ic,n 

1/1-10 mg fibrin monOl1lCnI per 1Il1. 
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