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INTRODUCTION 
 
This progress report describes the assays, protocols and results related to a 
collaborative research initiative between Dr. Mann’s research laboratories (coagulation 
research laboratory and Antibody Core Facility, Department of Biochemistry, University 
of Vermont, Burlington, Vermont) and Dr. Park’s clinical research involving trauma and 
acutely burned patients (U. S. Army Institute of Surgical research, Fort Sam Houston, 
Texas). 
 
The major areas of research involved assessment of the role of soluble and membrane-
bound tissue factor (TF) in the overall responses of trauma and burned patients to 
interventions and to determine whether TF concentrations in blood and/or on cell over 
time can predict the risks for developing Multi-Organ Dysfunction syndrome (MODS) or 
Adult Respiratory Distress Syndrome (ARDS). 
 
Dr. Park has provided Dr. Mann’s laboratory with 514 plasma samples from trauma and 
burned patients for TF analyses.  Dr. Mann’s laboratory has developed novel high 
throughput assays for the detection of TF antigen and activity in plasma (Butenas and 
Mann 2004; Parhami-Seren, Butenas et al. 2006) and on blood cells.  These assays 
include a highly sensitive and specific fluorescence-based immunoassay for quantifying 
soluble, intracellular and membrane-bound TF and an activity-based assay by which 
picomolar concentrations of soluble and membrane-bound TF can be readily detected in 
plasma and/or on cells.   These plasma samples were tested for the presence of TF 
antigen and for TF activity.  The presence of TF activity was confirmed using a highly 
specific anti-human TF monoclonal antibody (anti-TF mAb) which specifically inhibits TF 
activity. 
 

Results: 

1.  Introduction to the assays and tools that will be used to study 

TF in trauma and acutely burned patients 

In preparation for the above research initiatives between Dr. Park and Dr. mann, we 

have developed and validated assays and experimental protocols as follows. 

Description of fluorescence immunoassay format and Luminex Multi-

Analyte Platform. 

 
Fluorescence-based immunoassay of tissue factor (TF). 
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Following extensive analyses of mAbs by ELISA, two mAbs anti-TF-5 as capture mAb 
and anti-TF-48 as detection mAb were selected for fluorescence-based immunoassay 
(Parhami-Seren, Butenas et al. 2006).  We have developed and evaluated highly 
sensitive and specific fluorescence-based TF immunoassay that can universally 
measure tissue factor (TF) antigen concentrations in recombinant products, natural 
sources, cell lysates and cell membrane and plasma.  Further analyses, of human tissue 
factor (TF) proteins isolated from natural sources such as placenta and monocytes and 
those produced ex vivo via engineering methods in yeast, bacteria and insect cells, 
demonstrated that there are significant structural heterogeneity among these proteins 
thus emphasizing on the importance of having monoclonal antibodies (mAbs) and 
immunoassay that can recognize TFs from various sources. 
 
One advantage of integrating fluorescence immunoassays into LMAP technology is that 
specific and non-specific binding can be determined simultaneously in one reaction well.  
This feature of fluorescence assay is particularly important when assays are performed 
on plasma since heterophilic Abs or other cross-reactive components of plasma could 
skew the results (Levinson 1992; Kaplan and Levinson 1999; Kricka 1999; Maple, 
Lathrop et al. 2004).  Thus anti-TF-5 mAb was coupled to beads with identification #035 
and an isotype matched mAb with specificity irrelevant to TF was coupled to beads 044. 
Beads were mixed and reacted with TF-immunodepleted plasma which was spiked with 
various concentrations of recombinant (r)TF 1-263, rTF 1-242, rTF 1-218 and placental 
TF.  Binding was probed with biotinylated anti-TF-48 mAb and PE-streptavidin.  
 
Fig. 1                                                                        Fig. 2  
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Fig. 1 is the schematic presentation of the TF assay and Fig. 2 illustrates TF 
concentration dependence of the assay (Parhami-Seren, Butenas et al. 2006).  TF was 
spiked in TF-immunodepleted plasma and concentrations as low as 1-2 pM could be 
reliably detected.  rTF 1-218,    rTF 1-242,  rTF1-263,  placenta TF 
               
 
We evaluated this TF assay by using plasma from healthy individuals (n=92) and found 
that the concentration of TF antigen in plasma of 72 individuals (78%) was below 2 pM 
(reliable detection limits of the assay).  TF antigen levels between 2.3-5.5 pM could be 
detected in 8 individuals (9%) and in 13% (12 plasmas), the non-specific signal was 

035 044

Anti-TF-5
b,IgG1mA

TF
TF

Control
mAb,IgG1
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higher than specific signal (Fig. 3). Therefore, TF levels could not be determined in these 
plasmas (Parhami-Seren, Butenas et al. 2006). 
 
 
                                        Fig. 3. (TF antigen concentrations and ranges in plasma of                 
                                                     Healthy donors, n=92) 
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Our data conclude that there is quantifiable TF-like antigen in plasma of some healthy 
individuals.  These assays are thus important tools by which one could more precisely 
determine whether there is a relationship between elevated circulating TF antigen 
concentration in blood and a particular disorder. 
 
 
TF concentrations on cells and in cell lysates: 
 
Unstimulated and lipopolysacharride (LPS) stimulated THP1 human monocytic 
cell line was utilized as model cells to analyze TF expression, quantitation and 
functional properties.   Fig. 4 illustrates a comparison between the concentration 
of membrane-bound TF (intact cells) and total concentration of TF (lysate, 
membrane bound and intracellular) in monocytes as a function of time following 
stimulation which was determined using FLI.  Concentrations were determined 
from the calibration curve for recombinant (r) TF 1-263 similar to that shown in 
Fig. 2.  
 
Fig. 4 
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Conclusions from the above experiments include the observation that the TF 
expression and concentration reached maximum after 4 hours of stimulation with 
1 μg/ml LPS.  In addition, at maximum expression, only 28% of the total cellular 
TF reservoir is displayed on the cell surface. Time-dependency of TF display on 
the cell membrane was confirmed by flow cytometric analysis of the cells from 
the same experiment) using Alexa 488-labeled anti-TF-5 (Fig. 5).  Flow 
cytometric analyses indicated that while only 3% of the unstimulated cells were 
positive for TF, after 4 hr LPS stimulation, 60% of the cells reacted with anti-TF 
mAb.  Similar to the data presented in Fig. 4, there was quantitative and time 
dependent TF expression ranging from 27% TF positive cells at 1 hr, reaching 
maximum at 4 hr and declining to 44% after 6 hr exposure to LPS.  In addition, 
flow cytometry results indicated that 40% of the monocytes do not display TF on 
their membrane (Fig. 5). 
 
Fig. 5 
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More detailed analysis of TF expression by confocal microscopy confirmed the 
presence of intracellular TF in 100% of the cells though there were significant 
differences in signal intensity among these cells (Fig. 6) consistent with the 
presence of heterogeneity among monocytes. 
 
 
Concentration of the membrane-bound procoagulant TF was assessed using clot 
time and FXa generation.  In the clotting assay where unstimulated and LPS 
stimulated monocytes were used, there was a time-dependent increase in TF 
procoagulant activity which reached maximum after 4 hrs (Table 1) consistent 
with the results of the FLI and flow cytometry.  The data regarding membrane-
bound TF activity in clotting assay and chromogenic assay of FXa generation is 
summarized in Table 1 and compared to TF antigen concentration by FLI.  TF 
concentrations determined by FLI or by clotting assay were calculated from their 
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corresponding calibration curves in which increasing molar concentrations of rTF 
1-263 had been used.  The data presented in Table 1 confirm that the 
membrane-bound TF exhibits procoagulant activity by initiating TF-dependent 
coagulation pro 
 
Fig. 6 
 
 
 
 
 
 
 
 
 
 
   
     
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
Table 1.  Comparison of TF antigen and activity on intact monocytes 
LPS stimulation  
           (hr) 

pM TF/106 cells/ml
          (FLI) 

pM TF/106 cells/ml
      (clot time) 

pM FXa/min/106 

    cells/ml 
(chromogenic ) 

0 0.3±0.0 9.8±0.5 250 
1 1.4±0.4 39±0.0 1059 
2 2.7±0.0 88±0.6 1481 
4 4.0±0.6 95±1.8 1643 
6 3.4±1.0 87±1.3 2778 
 
These studies set the platform for more through analyses of the TF expression 
and function by human blood monocytes in trauma and burned patients. 
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Studies involving analyses of TF on human white blood cells 
 
 
We have determined an optimum LPS concentration at which TF antigen can be 
detected unambiguously on the white blood cells.  Contact pathway inhibited 
blood (using corn trypsin inhibitor, CTI) from a healthy individual was obtained 
and puffy coat was separated (unfractionated cells).  Unstimulated and LPS 
stimulated cells were analyzed for TF expression using FLI, clotting assay and 
flow cytometry.  Fig. 7 illustrates a comparison between TF concentration and 
procoagulant activity of the unfractionated human white blood cells.  There was 
an increase in TF expression as a function of increasing concentration of LPS.  
TF antigen levels reached to 2±0.2 pM upon stimulation with 625 ng/ml LPS for 2 
hrs.  Similarly, procoagulant activity of cells was higher at 625 ng/ml LPS.  These 
patterns of response are consistent with those of the monocytic cell line (Fig. 4 
and Table 1). 
 
Flow cytometric analyses was performed on the same cell population that were 
stimulated with 625 ng/ml LPS and is illustrated in Fig. 8.  Flow cytomery results 
indicated that 14.8% of the cells expressed TF but 7.8% were positive for CD14 
(a monocyte-specific marker, data not shown).        
   
Fig. 7 
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CONCLUSIONS 
 
These experiments demonstrate the availability of tools and feasibility of the 
experimental protocols for the analyses of TF expression and procoagulant 
activity in plasma and on the white blood cells.  Thus we will determine whether 
the time course changes in TF concentration and procoagulant activity in plasma 
and/or on cells shows association with the development of MODS or ARDS.  
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Fig. 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Unfractionated cells reacted wiith anti-TF-5 
and Phycoerythrin anti-mouse IgG

14.8%

Unfractionated cells reacted with Phycoerythrin-
anti-mouse IgG

0.5%

 
 
 
2.  Studies involvingTF antigen concentration and procoagulant 
activity determination in plasma of trauma and acutely burned 
patients 
 
The first part of this research initiative was to determine TF antigen concentration 
and procoagulant activity in the plasma samples (n=514) drawn from 149 trauma 
and burned patients over time. 
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Table 2 exhibits a complete TF antigen concentration and procoagulant activity 
among patients with trauma and burned injuries. 
 
Table 2.  TF concentrations (pM) by fluorescence-based immunoassay (FLI) and 
by clot time (CT).   
 

ID TF (pM) Base line Day 1 Day 2 Day 3 Day 5 Day 7 Day 14 Day 15 Day 21 Day 22 Day 28 Day 29 Day 30 Day 35 Day 36 Day 42 Day 49 Day 56 discharge
FLI 1.4+/-0.3 1.4+/-0.3 0 1.4+/-0.3 1.2+/-0 1.4+/-0.3
CT 0.95 0.68 0 0 0 0
FLI 0 3.1+/-0 1.5+/-0.8 1.6+/-0 1.8+/-0.8 1.2+/-0
CT 0 0 0 0.56 0 0
FLI 0.6+/-0 1.2+/-0 1.1+/-1.5 0.6+/-0.8 0.8+/-0.2 0.3+/-0.4 1.0+/-0.6 0 0.6+/-0.4 1.3+/-0.1 0.9+/-0.4 0.2+/-0.2 0.9+/-0.4
CT 0 0 0 0 0 0 0 0 0 0 0 0 0
FLI 2.1+/-0.7 3.1+/-0 2.5+/-0.6 2.1+/-0 1.7+/-0.6 3.1+/-0.7
CT 0 0 0 0 0
FLI 1.1+/-0.7 0.6+/-0.8 0.8+/-0.2 1.1+/-0.7 1.9+/-0.4 0.6+/-0.8 1.9+/-2.2 1.6+/-0
CT 0 0 0 0 0 0 0 0
FLI 0.9+/-0.4 1.3+/-0.1 0.3+/-0.4 0 0 0.9+/-0.4
CT 0 0 0 0 0 0
FLI 0.4+/-0.3 0.1+/-0.2 0 0.6+/-0 0 0
CT 0 0 0 0 0 0
FLI 0.3+/-0.4 0 0.3+/-0.4 0
CT 0 0 0 0
FLI 0.3+/-0.4 0 0.9+/-0.4 0
CT 0 0 0 0
FLI 0.3+/-0.4 0.2+/-0.2 0 0.2+/-0.2
CT 0 0 0 0
FLI 0
CT 1.05
FLI 0 0 0.8+/-1.1 0.7+/-1.0 0.5+/-0.6 0.8+/-1.1 0 0 0 0.3+/-0.4
CT 0 0 0 0 0 0 0 0 0 0
FLI 0 0
CT 0 0
FLI 0.6+/-0.8 0 0.8+/-0.2 0.3+/-0.4 0
CT 0 0 0 0 0.59
FLI 1.1+/-0.7 0.6+/-0.8 1.6+/-0
CT 0 0 0.5
FLI 0
CT 0
FLI 0 0 0 0 0 0
CT 0 0.5 0 0 0 0
FLI 0 0.5+/-0.6
CT 0 0.91
FLI 2.1+/-1.3 1.0+/-0.2 0 0.2+/-0.3 1.1+/-0.2 1.1+/-0.5 0.9+/-0.8 1.4+/-0.8 1.8+/-0.3 1.5+/-1.0
CT 0 0 0 0 0 0 0 0 0 0
FLI 0.3+/-0.3 0.1+/-0.2 0.4+/-0.7 0.9+/-0.6 1.3+/-0.2 1.0+/-0.3
CT 0 0 0 0 0 0
FLI 0 0 0 0 0 0
CT 0 0 0 0 0 0
FLI 0 0.2+/-0.3 0 0.6+/-0.6 0.4+/-0.7
CT 0 0 0 0
FLI 0
CT 0
FLI 1.1+/-0.5 0.6+/-0.6 1.6+/-0.5 1.6+/-0.5 3.2+/-0.6 5.0+/-0.5 3.4+/-0.3
CT 0 0 0 0 0 0
FLI 0.6+/-0.6 1.3+/-0.6 3.7+/-0.5 4.1+/-0.8 3.2+/-0.2
CT 0 0 0 0 0
FLI 0.6+/-0.6 0.3+/-0.5 0.4+/-0.7
CT 0.59 0 0
FLI 0.7+/-0.8 1.4+/-0.6 0.6+/-0.6 1.0+/-0.3 0.6+/-0.6
CT 0 0 0 0 0
FLI 0.2+/-0.3 0.3+/-0.5
CT 0 0
FLI 0.8+/-0.7 1.3+/-0.1 1.8+/-0.5 1.3+/-0.6 1.1+/-0.5 1.1+/-0.5
CT 0 0 0 0 0 0
FLI 6.8+/-0.8 1.4+/-0.2 2.1+/-0.5
CT 0 0 0
FLI 0.4+/-0.7 0.1+/-0.2 0.4+/-0.3 0.2+/-0.3 0.2+/-0.3
CT 0.79 0 0 0.68 0
FLI 0.2+/-0.3 1.5+/-0.2 1.9+/-0.6
CT 0 0 0
FLI 0 0 0 0 0 0
CT 0 0 0 0 0 0
FLI 1.1+/-0.7 0.9+/-0.8 1.3+/-0.2 0.6+/-0.6 1.0+/-0.3 0.3+/-0.5
CT 7.75 0 0 0 0 0
FLI 1.0+/-0.3 0.1+/-0.2 0.6+/-0.6
CT 0 0 0
FLI 0 0 0.2+/-0.3 0.6+/-0.6 0.9+/-0.8 0.8+/-0.3
CT 0 0 0 0 0 1.08

12ATF 13ATF 14ATF 15ATF 16ATF 17ATF 18ATF 19ATF 20ATF
FLI 0.2+/-0.3 0.9+/-0.6 1.3+/-0.2 1.5+/-0.5 3.8+/-0.3 0.8+/-0.7 3.8+/-0.3 4.1+/-0.5 0
CT 0.71 0 0 0.56 0 0 0 0 0

Volunteer ID

26

27

28

29

30

31

32

33

34

35

36

37

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

71    
ATF
72    

ATF

64

65

66
67    

ATF
68    

ATF
69    

ATF
70    

ATF
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ID TF(pM) Base line Day 1 Day 2 Day 3 Day 5 Day 7 Day 30 Day 39 Day 42
FLI 1.7 +/-0.8 1.6 +/- 0.1 0.4 +/- 0.2 1.1 +/- 0 1.1 +/- 0 1.4 +/- 0.7
CT 0 0 0 0 0 0

FLI 14.4 +/- 1.7 3.7 +/- 1.6 1.8 +/- 2.5 2.9 +/- 1.5 2.3 +/- 2.4
CT 0 0 0 0 0 0

FLI 0.7 +/- 0.2 0.3 +/- 0.4 0.3 +/- 0.4 0.1 +/- 0.2 0.1 +/- 0.2 3.2 +/- 1.3
CT 0 0 0 0 <1 0

FLI 0.2 +/- 0.3 1.2 +/- 0.1 0.1 +/- 0 0.5 +/- 0.1 0.1 +/- 0.1 0.3 +/- 0.4
CT <1 0 0 <1 0 0

FLI 1.1 +/- 0.4 0.9 +/- 0.4 0.9 +/- 0.1 2.1 +/- 3.0 0.9 +/- 0.4 0.4 +/- 0.6
CT 0 0 0 0 <1 <1

FLI 1.6 +/- 0.3 2.6 +/- 0.5 1.9 +/- 0.1 1.6 +/- 0.1 0.9 +/- 0.5 1.5 +/- 0.5
CT <1 <1 0 <1 0 0

FLI 0.8 +/- 0.3 0.6 +/- 0.5 0.1 +/- 0.2 0.9 +/- 0 0.1 +/- 0.2 0.8 +/- 0.1
CT 0 <1 0 <1 <1 2.3

FLI 3.0 +/- 0.6 1.7 +/- 1.0 0.8 +/- 0.1 1.6 +/- 0.6
CT 0 <1 0 <1

FLI 0.9 +/- 0.1 1.1 +/- 0 1.3 +/- 1.4 0.8 +/- 0.1 2.7 +/- 0.2 1.8 +/- 1.4
CT <1 0 <1 0 0 081

80

79

76

78

77

74

75

73

 
 

ID Base line Day 1 Day 2 Day 3 Day 5 Day 7 Day 30 Day 39 Day 42
82 FLI 0.9 +/- 0.3 0.8 +/- 0.7 0 0 0.4 +/-0.5 0.2 +/- 0.3 0.1 +/- 0.2

CT 0 0 0 0 0 0 0

FLI 1.1 +/- 0.4 1.0 +/- 0.2 0.9 +/- 0.5 0.8 +/- 0.1 1.4 +/- 0.4 1.3 +/- 0.6
CT 0 0 0 0 0 0

FLI 1.8 +/- 0.1 1.1 +/- 0.8
CT 0 0

FLI 0.9 +/- 0.1 0.6 +/- 0.3
CT 0 <1

FLI 0.4 +/- 0.6 0.8 +/- 0.1
CT <1 0

FLI 1.1 +/- 0.3 1.1 +/- 0 1.1 +/- 0.1 1.5 +/- 0.3 0.4 +/- 0.3
CT 0 0 0 <1 0

FLI 0.1 +/- 0.1 0.4 +/- 0.2 0.9 +/- 0.3 0.8 +/- 0.1 0.7 +/- 0.6 0 191 +/- 3.1
CT 0 0 0 0 0 0 0

FLI 1.5 +/- 0.1 1.6 +/- 0.1 1.3 +/- 0.6 1.1 +/- 0 0.6 +/- 0 0.1 +/- 0.2
CT 0 0 <1 0 0 0

FLI 33 +/- 4.8 11 +/- 0.1
CT 0 <1

FLI 1.0 +/- 0.6 0 0 1.0 +/- 0.8 0.6 +/- 0.8
CT 0 <1 0 0 0

85

83

84

99

87

97

98

86

100  
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ID Base line Day 1 Day 2 Day 3 Day 5 Day 7 Day 30 Day 39 Day 42
FLI 14.6 +/- 2 5.0 +/- 0.5 2.4 +/- 1.0 1.3 +/- 0.6 1.7 +/- 1.0 1.4 +/- 0
CT 0 0 0 0 0 0

FLI 0.9 +/- 0.3 1.3 +/- 0.2
CT no sample 0

FLI 1.1 +/- 0.3 0.4 +/- 0.2 0.6 +/- 0.2 0.6 +/- 0.1 1.2 +/- 0.5
CT <1 0 0 0 <1

FLI 0.1 +/- 0.1 0.7 +/- 0.2 0.1 +/- 0.2 0.6 +/- 0
CT <1 0 0 0

FLI 1.3 +/- 0.2 0.9 +/- 0.4 0.4 +/- 0.4 0.9 +/- 0.7 0.5 +/- 0.7 1.2 +/- 0.5
CT <1 0 1.8 no sample 0 0

FLI 0.2 +/- 0.3 1.0 +/- 0.2 0.2 +/- 0.1 0.5 +/- 0.1 0.1 +/- 0.2 0.5 +/- 0.7
CT 0 0 0 0 0

FLI 2.4 +/- 0.6 2.1 +/- 0.3 1.8 +/- 1.1 1.1 +/- 0.1 1.3 +/- 0.2 0.9 +/- 0.1
CT <1 <1 0 <1 0 0

FLI 2.4 +/- 0.6 1.0 +/- 0.6
CT 0 0

FLI 0.6 +/- 0.4 0.9 +/- 0 1.0 +/- 0.4
CT 0 0 <1

FLI 0.5 +/- 0.3 0.7 +/- 0.2 0.4 +/- 0.3 1.1 +/- 0.5
CT <1 0 0 0

101

102

103

104

105

106

107

108

109

110  
ID Base line Day 1 Day 2 Day 3 Day 5 Day 7 Day 30 Day 39 Day 42

FLI 0.7 +/- 0.2 0.8 +/- 0.1 1.4 +/- 0.1 0.3 +/- 0.4
CT 0 <1 0 0

FLI 1.4 +/- 0.8
CT 0

FLI 1.0 +/- 0.2 1.1 +/- 0.4
CT 0 0

FLI 0.9 +/- 0.4 1.6 +/- 0.3 1.1 +/- 0 0.6 +/- 0.7 0 0
CT 0 0 0 0 0 0

FLI 0.9 +/- 0.3 1.4 +/- 0.4 1.6+/-0.2 1.1 +/- 0.1 2.6 +/- 0 0.3 +/- 0
CT 0 0 0 0 0 0

FLI 0.9 +/- 0 0.1 +/- 0.1 1.2 +/- 0.3 0.4 +/- 0.6 1.2 +/- 0.5
CT 0 0 0 <1 0

FLI 1.4 +/- 0.4 1.3 +/- 0.6 0.6 +/- 0.4 0.6 +/- 0 0.7 +/- 0.2 0.6 +/- 0.8
CT 0 0 0 0 0 0

FLI 1.3 +/- 0.2 1.7 +/- 0 0.9 +/- 0.1 1.1 +/- 0.5
CT 0 0 0 0

FLI 1.0 +/- 0.2 0.1 +/- 0.2
CT 0 0

FLI 2.2 +/- 0.1 1.5 +/- 0.1 0.6 +/- 0.4 1.3 +/- 0.2 0.4 +/- 0.5 0.4 +/- 0.6
CT 0 0 0 0 0 0

111

113

112

114

115

116

117

118

119

120  
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ID Base line Day 1 Day 2 Day 3 Day 5 Day 7 Day 30 Day 39 Day 42
FLI 0 0.6 +/- 0 1.1 +/- 0.5 0.1 +/- 0.2 0 0
CT 0 0 0 0 0 0

FLI 4.1 +/- 0.4 0.8 +/- 0.3 0 0
CT <1 0 0 0

FLI 0 0 0 0 0 0.1 +/- 0.2
CT 0 0 0 0 0 0

FLI 0.7 +/- 0 0.4 +/- 0.3 0 0 0 0.1 +/- 0.2
CT 0 0 0 0 0 0

FLI 2.1+/-0.7 0.9 +/- 0.5 0.1 +/- 0.2
CT <1 <1 no sample

FLI 0 0 0.6 +/- 0.9
CT <1 0 0

FLI 0.6 +/- 0.4
CT 0

FLI 13.5+/-4.6 0.7 +/- 1.0 0.6 +/- 0.4 0 0 3.6+/-0.6
CT 0 no sample 1.4 0 0 <1

FLI 0.6 +/- 0.4 1.3 +/- 0.2 0.4 +/- 0.6 0.3 +/- 0 0.3 +/- 0 1.1 +/- 0.4
CT no sample 0 <1 0 0 <1

FLI 1.0 +/- 0.6 0 0.3 +/- 0.4 0.5 +/- 0.1 0.1 +/- 0.2 0
CT 0 0 0 0 0 0

121

122

123

124

125

126

127

128

129

130  
ID Base line Day 1 Day 2 Day 3 Day 5 Day 7 Day 30 Day 39 Day 42

FLI 0.7 +/- 0 0
CT <1 0

FLI 0.8 +/- 0.1 0.6 +/- 0.7 0.1 +/- 0.1 6.8+/-0 0.4 +/- 0.6 0.2 +/- 0.3
CT <1 0 0 0 0 0

FLI 2.1 +/- 0.3 1.8 +/- 0.6 1.7 +/- 0 4.0+/-0
CT 0 0 0 0

FLI 0.6 +/- 0.8 0.7 +/- 0.6 0.4 +/- 0.2 0.5 +/- 0.7 40.4 +/- 0
CT 0 0 0 0 0

FLI 0 0 3.6 +/-1.0 0.6 +/- 0 0
CT 0 0 0 0 0

FLI 0.1 +/- 0.2 315.3+/-21
CT 0 0

137 FLI 0.2 +/- 0.3 0.6 +/- 0.8 0.1 +/- 0 0.4 +/- 0.4 0.4 +/- 0.5
CT 0 no sample 0 0 <1

FLI 1.0 +/- 0.6 15.9+/-1.1 11.8+/-3.0
CT 0 0 0

FLI 3.3 +/- 0.6 194+/-0.5 271+/-17 1.8+/-1.3 3.1+/-0.3 3.6 +/-0.3
CT 0 0 0 0 0 0

134

135

131

136

138

139

132

133
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ID Base line Day 1 Day 2 Day 3 Day 5 Day 7 Day 30 Day 39 Day 42
FLI 0.9 +/- 0 0.4 +/- 0.6 51.8+/-1.1 0 0.1 +/- 0.1 1.0 +/- 0
CT 0 0 0 0 0 0

FLI 4.3 +/- 0 2.5 +/- 0.7 3.1 +/- 0.7 2.6 +/- 1.6 651+/-192 2.1 +/-0.5
CT 0 0 0 0 0 0

FLI 0.3 +/- 0.4 0.4 +/- 0.3
CT 0 0

FLI 0.4 +/- 0.6 0.3 +/- 0.4 0.7 +/- 1.0 1.0 +/- 0.2 0.3 +/- 0.4 1.4+/-0
CT 0 0 0 0 0 0

FLI 1.1 +/- 0.3 0.3 +/- 0 0.6 +/- 0.2 0.9 +/- 0.4 0.1 +/- 0.2 0.4 +/- 0.6
CT 0 <1 0 <1 0 0

FLI 1.5 +/- 0.3 0 0.8 +/- 1.1 1.4 +/- 0.3 0.6 +/- 0.8
CT 0 0 0 0 0

FLI 0.3 +/- 0 1.1+/-1.1 0.9 +/- 0.8 0.6 +/- 0 0.1+/-0.2
CT 0 0 0 0 0

FLI 0.6+/-0.4 0.5+/-0.7 0
CT 0 0 0

FLI 0 0.1 +/- 0.2 0.5 +/- 0.5 0.7 +/- 0.6 0.1+/-0.2 0.4+/-0.1
CT 0 0 0 0 0 0

149 FLI 0.4+/-0.5 0.6 +/- 0 0.4+/-0.6
CT 0 0 0

148

141

142

143

144

145

146

147

140

 
 
Dr. Park is in the process of analyzing these data in preparation for the next step 
of this collaboration. 
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