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teome. The TG assay can detect hypercoagulabih,“

ting factor deficiencies and the effects of anticoagulants,

as such, allowing the monitoring of drug therapy [1].

The need for centrifugation to separate plasma has
limited the use of this method. Wolberg and Aleman [2]
recently showed that the centrifugation step to isolate
plasma may result in cell count variation, blood cell acti-
vation, platelet- and monocyte-derived microparticle
production, and also heterologous blood cell aggregate
removal, since variation in these factors have been shown
to influence TG. Removing the need for centrifugation
would discard these influencing factors and bring the
protocol much closer to physiological conditions, thus al-
lowing a greater number of cellular components to be as-
sessed and, as such, improve TG analysis [3].

Whether or not fluorogenic substrate ZGGR-AMC of -
fers the option to determine thrombin potential from
samples containing erythrocytes has recently come under
debate {4-7]. Ramjee {8] published an article suggesting
the fluorogenic substrate ZGGR-AMC enabled coagula-

tion to‘%{ghﬁ_ﬁgsured from whole blood (WB), PRP and
é_ @: n et al. [4] described a modlﬁed verswn of

pelEed

PPP,

Thrombin ,
dilutions were produced freshly
stock solution, using Hepes-NaCl b
bovine serum albumin to give final sample concentra-
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PRP 1324048
PPP 115048
Buffer 1.60+4

tions of 408.66, 204.33, 40.866, 4.0866 nM and stored on
ice until use. Sample volume was made from 20 pl matrix
and 20 pl diluted thrombin. The reaction sequence was as
follows: 20 ul of preincubated WB, PRP, PPP or buffer
were added to wells of black, flat-bottomed, 96-well, poly-
styrene microplates (Greiner Bio-One GmbH, Fricken-

hausen, Germany) in quadruplicates and plate incubated :

at 37°C for 5 min. Fifty microliters of substrate (Tech-
nothrombin TGA SUB, Technoclone GmbH, Vienna,
Austria) was then added to the wells and the reaction ini-
tiated with 20 pl of the appropriate dilution of thrombin.
Tissue factor was not added to the system to avoid endog-
enous TG. The fluorescent units at a wavelength of 460
nm were measured after excitation at 360 nm using a
BioTek FLx 800 reader (BIO-TEK FLx800 TBI Fluores-
cence Reader, Technoclone GmbH) at 37°C every 30 s for
10 min, producing a total of 21 readings.

The delta fluorescent units (dFU)/30 s were calculated
using KC4 software specified by the fluorometer and fur-
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dFU/30 s
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f dFU/30 s on endogenous thrombin concentration for linear and saturation

681.9
681.5

0.8993
0.8915

aturation curves for PRP
were calcuiated (table 1).

WB and buffer values were close t6 zero (table 1) The
saturation curve parameters, FU,,, and K (thrombin
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concentration [nM] at half F ax)> Were also analyzed.
FU . was almost the sami both matrices; however,
the K for PPP was more 3 times greater than in PRP.

, these findings
jply Tappenden s

ces with thrombin ang
effect of these factors to be seen
understand TG.
Buffer was the preferred ch ;s

by alinear response for buffer and allow;
each matrix. PRP and PPP could also
ration curves, giving a better fitting cu
comparability.

nificantly different, indicating that the rate 0
tion was similar in both matrices. The intercept
PRP was greater than PPP indicating that the initial stag-
es of coagulation differed between matrices. Platelet au-
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tofluorescence was tested; however, either in the presence
or absence of thrombin the light detected from PRP or
PPP did not change and meanwhile remained very low in
WB (result not shown). The higher intercept could have
been a result of phospholipids present on the activated
platelet surface, which has been shown to be a major de-
terminant leading to prothrombinase complex formation
[9, 10]. PRP and PPP could be better fitted with a satura-
tion curve and the parameters of these curves indicate the
thrombin required to reach half FU_,, in PRP was 3-fold
lower than in PPP, which also shows a greater initial rate
of thrombin conversion.

The very low rate of light detecfion observed for throm-
bin recovery from WB highlighfs why it has been disput-
ed. To our knowledge no study has deduced the exact
cause of the reduced fluprescént signal in WB; however,
absorption characteristics of F f Hb [11] must be the underly-
ing cause of the reduced rate of light detection because
both the excitation and emission wavelength of this sub-
fall within this range. In addition it was shown pre-
that red blood cells quench fluorescence [4].
onclusion, although articles claim to have opti-
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