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VISCOELASTIC STUDIES OF COAGULATION: CELL-PLASMA INTER
ACTIONS. J. Mitchell,,L. Zuckerm^n, J.P. Vagher, and J.A. 
Caprlni. Department of Research, Evanston Hospital, Evan
ston, IL.

In order to examine the cell-plasma interactions during 
coagulation, a thrombelastograph was modified to measure 
two viscoelastic properties of blood: rigidity (G) and
rate of stress relaxation (S). Citrated whole blood was 
collected from healthy donors and centrifuged to obtain 
platelet-rich and platelet-poor plasma and washed red 
cells. The blood was reconstituted at varying hematocrits 
(HCT) and platelet counts (PLT) and coagulation was initi
ated by adding CaC^. Factor XIII (FXIII) activity was in
hibited with glycine ethyl ester (GEE). In normal blood, 
the rigidity increases rapidly after 6-8 min following 
addition of CaCl_ with a rate constant-(kg) of28.2 min and 
a saturated rigidity (Gg ) of 22.3xlCr dyn/cm . S de
creased in a biphasic minner: the first phase (4 SI) las
ting about 15 min and accounting for a 70% fall in S and 
with a rate constant (k .) of 6.7 min; the second phase 
(AS2) from 15 min on with a 15% drop in S and with a rate 
constant (k^) of 71.4 min. Increasing PLT resulted-in a 
linearly^increasing G up to 31xl0'i dyn/cin for 3xlCT 
cells/mm . Increasing HCT had no effect on G , but in
creased k linearly for 10< HCT<50%. Inhibition of FXIII 
activity by GEE had no effect on G, but inhibited A S 2  
while kg2 was linearly dependent on GEE concentration. In 
cell-free plasma, A  SI was about 80% in 10 min with vir
tually noAS2. With the inclusion of even a small number 
of platelets,A SI and AS2 returned to that found in nor
mal blood.

It was concluded that platelets change the configura
tion of fibrin in the clot and alter the kinetics of ori
entation and crosslinking. Red cells have little mechani
cal influence but do seem to have some procoagulant acti
vity.
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IMPROVEMENT OF PLASMATIC COAGULATION IN PATIENTS WITH 
LIVER DISEASE TO ENABLE NECESSARY DIAGNOSTIC AND 
THERAPEUTIC STEPS. G.E. Vogel, S. Tuchtenhagen, Ch. Komm 
A. Oberdorfer*, II. Medical C lin ic  and in s t i t u t e  for  
C lin ic a l Chemistry and Pathobiochemistry of the Technical 
U niversity Munich, Munich, G.F.R.

S p e c ific  plasmatic concentrations of coagulation fa c
tors are necessary in endoscopic treatment e .g . s le ro s is  
of esophageal varices . Thrombotest of 35 to 40% is  
necessar. To correct with factor concentrates and f i b r i 
nogen is  dangerous in cause of pushing DIC (disseminated 
in travascu lar coagulation). The substitu tion  of the in 
h ib ito r  AT III which is  succeeded from prothrombin con
centrates and fibrinogen avoid fearfu l consumption reac
tio n s. The AT III plasma a c t iv ity  was measured by chromo
genic substrates in c i t r i c  plasma. In 5 patients (2 female, 
3 male- age 19-67) the diminished AT I l l- le v e ls  were in 
creased to the normal value of 80%. A fte r normalization  
of the in h ib ito rs  prothrombin complexes and i f  necessary 
fibrinogen were substituted . It was seen an assessable 
improvement of the plasmatic coagulation which depends 
on the unit concentration of the substituted fa c to rs . In 
the improved coagulation s itu ation  2 laparoscopies and 
3 s le ro s is  of esophageal varices could be done without 
any bleeding com plication.
Patients with l iv e r  diseases and coagulation d isorders 
who were unsuitable fo r endoscopic and surgical treatment 
can be treated with th is  concept.

INTENSITY OF THERAPEUTIC RANGE AND MEAN ANTICOAGULANT DOSAGE 
PRESCRIBED: AN INTERNATIONAL STUDY. L. Poller and
D. A. Taberner. National (UK) Reference Laboratory for 
Anticoagulant Reagents and Control, Withington Hospital, 
Manchester, UK.

It has been suggested that anticoagulant dosage 
requirements vary in different parts of the world. An 
international survey on anticoagulant dosage involving over 
500 laboratories was performed employing a questionnaire on 
the mean daily anticoagulant dosage of 20 stabilised 
patients. Replies received show a considerable variation 
in dosage between countries.

In order to further investigate the influence of the 
intensity of the therapeutic range on local dosage 
differences, participants were asked to assess a lyophilised 
human coumarin plasma sample. Most agreed that the plasma 
was adequately anticoagulated. However, laboratories 
finding the plasma overdosed were prescribing a lower mean 
anticoagulant dosage than those laboratories finding the 
plasma underdosed. This suggests that some of the 
differences in dosage between laboratories may be accounted 
for by the varying intensities of the therapeutic ranges 
used in the different countries.
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ISOLATION AND CHARACTERIZATION OF PROCOAGULANT SUBSTANCES 
FROM HUMAN ASCITES. M.F.M. Johnston, J. Varqo and J.H. 
J o is t . Departments o f Pathology and Medicine, St. Louis 
U niversity  School o f Medicine, St. Louis, M issouri, U.S.A.

The treatment o f massive, m edically in tractab le  ascites  
by a peritoneovenous shunt (PVS) is  associated with v a r i
ably severe disseminated in travascu lar coagulation (DIC). 
A s c it ic  f lu id  obtained from c ir rh o t ic  patients at the time 
of placement o f a PVS was found to shorten the p artia l 
thromboplastin time (PTT) o f normal human p late let-poor 
plasma. This procoagulant a c t iv ity  which was found to re
side in the c e ll- f re e  fraction  o f a s c it ic  f lu id  was heat 
stable and in sen sitive  to pH change over a wide range. 
Chromatography on Bio-Rad Agarose 1.5 yielded one major 
high molecular weight component and several smaller fra c 
tions o f lower molecular weight exh ib iting  procoagulant 
a c t iv ity  as determined by the PTT assay. The a c t iv ity  in 
the major fraction  (80% total a c t iv ity )  coprecipitated with 
human fibrinogen but could be separated from fibrinogen by 
a f f in it y  chromatography using anti-human fibrinogen. This 
procoagulant did not hydrolyze chromogenic substrates S- 
2222 and S-2238 and was not inh ib ited  by d iiso pro p ylflu o ro -  
phosphate (DFP). P u rifica tio n  o f a minor procoagulant 
fraction  by aluminum hydroxide (A1 (OH)3) adsorption and 
chromatography on Sephadex G-200 yie lded a fraction  that 
clo tted  both c itra te d  normal plasma (without the addition  
of calcium ch loride) and purified  human fibrinogen and 
induced p la te le t aggregation in c itra te d  human p la te le t-  
rich  plasma. Chromatography on DEAE ce llu lo se  yielded two 
peaks with procoagulant a c t iv ity  (PTT), one of which hydro
lyzed S-2238 and was DFP-sensitive. These studies indicate  
that at le a st three d is t in c t ,  c lo tt in g  active substances 
are present in a s c it ic  f lu id  some or a ll  of which may be 
responsible fo r PVS-induced DIC. Further studies on p uri
fica t io n  and characterization  o f these a s c it ic  procoag
ulants are in progress.
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