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MONOCLONAL ANTIBODIES AGAINST THROMBIN-ANTITHROf·-1BIN III COMPLEX: 
EPITOPE SPECIFICITY AND EFFECT ON THROMBIN-ANTITHRm1BIN III 
INTERACTION. S. Asakura, N. Yoshida and ~1. t•1atsuda. Institute 
of Hematolo~y. Jichi ~1edical School, Tochi~i, Japan. 

Among monoclonal antibodies (MCA's) raised aoainst human 
thrombin (T)-antithrombin III (AT) complex (TAT)~ two t~CA's desio
nated as JITAT-16 and 17 with hioh affinity, Kd = 4.6 nMand ~.1 nH, 
respectively, were selected and characterized for specificity and 
functions. Their respective immunoolobulin subclasses are IoG 1 

and l~G2a, and epitopes were found i:o be different from each· 
other as shown by crisscross inhibition experiments. Immuno
blottino of normal plasma and serum electrophoresed on non-SDS 
polyacrylamide ~el showed that these antibodies reacted with 
normal serum but not with plasma. This was verified b." an 
enzyme-1 inked differential anti body i mmunosorbent assay usino 
either one of the ~1CA's as the first antibody and the other ~'CP. 
labeled with peroxidase as the second one. By immunoblottino 
after SDS-PAGE, we found that both antibodies reacted with TAT, 
but not with its respective nascent constituent, AT or T. 
However, they reacted with reactive site-cleaved AT (or thrombin
modified AT, ATM) and also a complex of AT with activated factor 
X (Xa-AT). These results indicate that both of these antibodies 
recognize enzyme-treated forms of AT, includin0 AT molecules 
complexed with enzymes reversibly or irreversibly as well as P.n:. 
Upon incubation ofT with AT in the presence of JITAT-16, T 
activity remained nearly unchanged and formation of irreversible 
TAT did not proceed as expected. ~foreover, AT was preferentially 
converted to ATf1. l·lhen JITAT-16 was added after comoletion of 
TAT formation, however, neither recovery ofT activity nor 9en
eration of ATM was observed. These findinos were not obtained 
\'!hen JITAT-17 had been substituted for J!Ti\T-16. These data 
sug~est that JITAT-16 may have converted P.T from an inhibitor to 
a substrate forT after havino reco9nized a possible intermediate 
reversible complex of AT with T. Undoubtedl)•, in the presence of 
a polyclonal antibody against AT, neither TAT formation nor AT~~ 
9eneration was observed at all. The mechanism of the unique 
function of JITAT-16 has not been fully clarified as )•et, but 
this antibody seems to oive us new information on the kinetic 
study of TAT formation and AT~f oenera ti on when AT was all owed to 
react with enzymes. · 
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THROMBIN-ANTITHROMBIN III (TAT) COMPLEXES: A STUDY IN 
CONSECUTIVE PATIENTS SUSPECTED OF DIC. J.A. Hoek, R. 
Lamping, A. Sturk, J.J.J. Berm, F. Berends, J.W. ten 
Cate. Div. Hemostasis and Thrombosis, Academic Medi
cal Center, Amsterdam, The Netherlands. 

DIC is a clinical syndrome which is initiated by exces
sive thrombin generation, fibrin formation and fibrin 
deposition in organs, thus resulting in multiple or
gan failure. It is a frequent, often fatal complica
tion in intensive care patients. We evaluated a re
cently developed ELISA (Behringwerke) for TAT complex
es in 50 healthy volunteers and in 43 consecutive in
tensive care patients referred by the attending phy
sician on the clinical suspicion of DIC. The ELISA is 
based upon thrombin-antibody coated test tubes and 
measurement of bound TAT complexes with peroxidase
conjugated AT III antibody. The method has a detection 
limit of 0.7 ~g TAT/L, a normal range of 0.97-5.4 ~g~. 
The intra- and inter assay v.c. at 3.3, 11.2 and 42.4 
~g/L TAT levels were 5, 7, 8% and 9, 9 and 12% resp. 
Patients suspected of DIC were in a clinically septic 
condition (n=33) , confirmed by positive bloodcultures 
in 18, malignancies (n=S), multiple trauma (n=3) or 
solutio placentae (n=2) . Of the 43 patients 29 had 
increased TAT levels: mean 21.5, range 5.4-62.5. TAT 
levels correlated (p <0.05) with concurrently assayed 
plasma fibrinogen (r=0,543), Factor V (r=0,539), pla
telet count (r=0,307), AT III (r=0,317), and with phs
minogen (r=O, 365) (Spearman rank correlation test). 
The accuracy of the TAT-test for the diagnosis of DIC 
was assessed in all patients. DIC was assumed if pa
tients fulfilled 3 of the 5 following laboratory cri
te:ia, i.e. AT III <0.7 U/ml, factor V <0.6 U/ml, fi
br1nogen <1.5 g/L, platelet count <100x109/L or a po
sitive fdp/FDP test. The sensitivity and specificity 
of the TAT-test was 86 and 46% respectively, the posi
t1ve and negative predictive values were 60 and 77%. 
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THROMBIN-ANTITHROIVIBIN III COMPL£X - A NE1·J PAt\At<lZ'l':C:l~ ?OR 

DETECTION OF THRO.~BOEC STATES 
H. Pelzer (1), R. Egbring (2), R. Seitz (2), H. Blanke (2), 
N. Heimburger ( 1). Research Laboratories of Behl~ingv;erke AG, 
3550 Mar burg, GFR ( 1) and Department; of Hematology, University 
Hospital, 3550 Marburg, GFR (2) 
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Recently, we have developed an enzyme-linked immunosorbent 
assay (ELISA) for determination of thrombin-antithrombin III 
complex (TAT) in human plasma ( 1). The test system follows the 
sandwich principle and uses two different antibodies directed 
against human ·thrombin and human anti thrombin III, respectively. 
The antibodies bind selectively to the corresponding antigen 
moieties of TAT. The assay was calibrated with defini~e concen
·trations (2.0 to 60 jlg/1) of preformed purified TAT added to 
TAT-poor plasma. Plots of absorbance 492 nm against TAT con
centration revealed a linear correlation (r = 0.98). The lower 
limit of sensitivity of -che assay was 0.5 11g/l. I·l!ean coeffi
cients of variation of 4 % (intraassay) and 7.5 % (interassay) 
were found fa~" 'l'AT concentrations between 2 and 60 11g/l. A 
:c"eference range from 0.85 to 3.0 11g/l was calculated from TAT 
concen·crat:ion in plasma samples from 88 healthy donors (mean 
value+ SD: 1.45 + 0.4 11g/ll. In plasma samples fro~ patients 
with pUlmonary embolism confirmed by lung-scan (n = 17), TAT 
concentrations be·cween 10 and 20 /lg/1 were measured. In 
patients wi ·i:h deep vein thrombosis confirmed by phlebography 
(n = 15), TAT were found up to 7 - 13 jlg/1. Patients with 
septicaemia associated with a consumption coagulopathy (n = 10), 
and pa·::ients with acute hepatic failure (n = 5) showed markedly 
increased TAT values. In plasma samples from patien·cs with 
various metastatic malignant C.iseases, TAT concentrations of 
30 to 60 Jlg/1 could be measur ~d. From these data we conclude 
that measurement of TAT can be a sensitive parameter for 
specific detection of a latent activation of the clott:ing 
pathway. 

(1) PELZER, H., Schwarz, A., Heimburger, N. 
Thromb. Res., Supplement VI \1986), 51 
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Increase of Thrombin-Antithrombir:. III (TAT) Complex Plasma Le
vels ir:. Thromboembolic Diseases during Thrombolysis. R. Seitz·, 
G. Priitorius, H. Blar..ke, R. Egbrir:g, B.E. Strauer. Div. of Ir:. 
terr.a] Med1cir.e, University of D 3550 Marburg, F.·R.G. 

Recently ar:. ·enzyme immur.o assay of thrombir..-ar.ti thrombir:.III 
complex (TAT) plasma levels was developed by PELZER et al. 
(Thromb. Haemost. 54:24,1985). This test appears to be usefuJ ir. 
the detectior:. of intravasal thrombin generation, sir:.ce all of 17 
patier:.ts (pts.) with pulmonary embolism and 15 of 16 pts. with 
deep veir.. thrombosis (DVT) showed elevated values above 3 ng/ml. 

Ir. 9 pts. with acute myocardial ir:.farction (AMI) the TAT 
levels ir:.creased sigr.ificantly ( p 0. 001) 3 to 6 hours after 
thrombolytic therapy with 1. 5 million ur.i ts streptokinase ( SK) 
over 30 minutes. A cor.comi tar:.t ir:.crease of fibrir:.opeptide A 
(FPA) Jevels (p=0.048) was observed. Ir: contrast, 8 AMI pts. 
treated with heparin showed an insignificar.t increase of TAT ar,d 
FPA. Ir. 7 DVT pts. the TAT levels rose sigr.ificantly (p 0.001) 
withir:. 6 hours after start of urokir.case (UK) infusion, whiJe the 
FPA levels were er:har:ced prior to treatment and showed r:o 
further ir.crease. 

Ir. order to assess the ir: vitro effects of SK and UK or:. TAT 
J evels, clots obtair:.ed by recalcification of ci trated plasma 
were ir.cubated ir: heparir. (2 units/ml) pJasma. An. in.crease of 
TAT occurred after additior. of SK or UK, which was less pronour:
ced when the cJots were rir.sed extensivJy or squeezed before ir:
cubatior:. Wher: SK or UK were added to plasma ir: the absence of a 
clot, stilJ a smaJ 1 ir.crease of TAT occurred which was abser,t ir: 
saline cor.trols. 

The data suggest that SK and UK action is associated with 
the ger:eratior:. of TAT compJ exes. Iu vivo, thrombir. or 
thromboplastic material might be released by er.hanced "wash out" 
from the recar,alized coronary artery or from the reperfused ir.
farcted myocardium. Thrombir. might also be released from bir.ding 
sites or. fibrir. clots or fibrinogen. It is cor:ceivabJe that 
these fir.dir:gs cor: tribute to the understandir.g of reoccJ usior, of 
infarct vessels after thrombolytic therapy. This points to the 
importance of carefuJ anticoaguJ atior: in patier:ts recei vir:.g 
thrombolytic therapy. 
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