Qualification of a Thrombin-Antithrombin complexes quantification
assay for the evaluation of hypercoagulable conditions in Rats
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INTRO DUCTIO N

The purpose of this study was to qualify an assay for the
measurement of Thrombin-Antithrombin (TAT) complexes for
the detection of hypercoagulable/pro-thrombotic conditions in
rats, due to a continuous low grade activation of coagulation
factors. Such conditions are difficult to identify in preclinical
studies as routine coagulation parameters are not sensitive
indicators. In pro-thrombotic conditions, the low grade
activation of the coagulation factors leads to the formation of
thrombin, which is inhibited by circulating antithrombin,
resulting in TAT complexes. Quantification of TAT complexes
is considered a sensitive and specific marker of thrombin
generation and hypercoagulability in human and veterinary
medicine.
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METHO D VALIDATIO N

TAT Rat complexes on plasma EDTA
Range of response
0.50 to 16.00 ng/mL
Selectivity
Long term stability
Short term stability

Freeze-thaw stability
Comparison between plasma
Citrate and EDTA

% Recovery ± 25% for 4 out of 5
lots tested
43 days at -20°C
6 hours at ambient room
temperature or 4°C
2 cycles at -20°C
TAT obtained were higher
(~50%) with EDTA vs Citrate

Treatment

5.81 ng/mL

35 sec
15.87 ng/mL

1
mg/kg

Dose
Volume

Route

10 mL/kg

Number of
Animals
M/F

Intraperitoneal

8/8
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Blood samples were collected in citrate tube (exactly 0.9 mL in
a 1mL tube) for the measurement of thrombin generation
assay (method previously validated on a Calibrated Automated
Thromboscope, Ref 2), and in EDTA tube for evaluation of
Thrombin-Antithrombin complexes concentration.
Figure 2 -Thrombin generation after low dose LPS
administration in rats

Fig 2 and 3: Increases in TAT concentration were observed at
3hrs, reached a peak at 8hrs (up to 6 folds), and gradually
decreased at 24hrs and 48hrs. Similarly thrombin generation
decreased at 3hrs, with a nadir at 24hrs, while TAT complexes
increased. Such changes indicated an excessive generation
of thrombin with a gradual return to baseline concentrations,
consistent with hypercoagulability. Similar findings were
observed in male and female rats.

5

700.0

CO NCLUS IO N

Based on the results observed, the quantification of TAT
complexes is an interesting marker for the evaluation of
hypercoagulable or pro-thrombotic conditions in rats.
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Figure 3- TAT concentration after low dose LPS
administration in rats
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Rat blood samples were collected from the jugular vein, prior to LPS
administration and 3, 8, 24 and 48 hrs post-dose.

Rat citrated plasma was spiked with Neoplastine (StaNeoplastine®, Stago, France) to initiate the extrinsic pathway of the
coagulation cascade. The reaction was quenched at 10 and 30
seconds by placing the plasma in EDTA, hence blocking the
reaction by bonding Ca2+ which is necessary for the coagulation
reaction.
An overall of 2.5-fold increase in TAT was observed in activated
plasma samples following initiation of coagulation by Neoplastine,
when compared to unactivated plasma. The length time of the
coagulation reaction had no impact on TAT concentrations.
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EX VIVO ASSAY

TAT complexes in rat pooled plasma
Unactivated plasma Activated plasma- timed reaction after
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IN VIVO ASSAY

Administration of lipopolysaccharides (LPS) is known to trigger
pro-inflammatory cytokines and to up-regulate the expression of
tissue factor, leading to the activation of the coagulation system.
Low dose LPS treatment in rats provides a time-course model to
develop biomarker profiles reflecting procoagulant imbalance and
rebalance under inflammatory conditions (Ref 1). Rats were
administered once intra-peritoneally a low dose of LPS.

TAT complexes were measured using a Rat TAT ELISA kit
(Elabscience, Chevy Chase, MA, USA) on plasma EDTA.
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Figure 1: Activation of coagulation factors leads to the
formation of thrombin. Thrombin cleaves fibrinogen in fibrin
monomers, which will form cross-linked fibrin. Activation of
fibrinolysis is initiated with the binding of plasminogen to fibrin,
and the release of tissue plasminogen activators: fibrin is
degraded in D-dimers, and antithrombin binds thrombin to form
Thrombin-Antithrombin complexes.
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