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ABSTRACT Objective: This study was designed to evaluate whether exposed tissue factor (TF) on platelets, leukocyte and mi-
croparticles were involved in the hypercoagulability of gastric cancer. Methods: Gastric cancer patients were divided into four groups
based on tumor-node-metastasis (TNM) stage, defined as stage I (n=10), stage II (n=10), stage III (n=15) or stage IV (n=10), and com-
pared with healthy controls (n=30). Flow cytometry was used to quantify the counts of tissue factor positive cells and microparticels. The
procoagulant activity of cells and microparticles were tested by thrombin production assays. Results: Using flow cytometry, we found
TF+ platelets, neutrophils, monocytes and microparticles were significantly higher in stage III/IV patiens than in stage I/Il patients and
healthy controls. Moreover, the TF+ blood cells cooperated with microparticels, contributing to the increased rate and levels of thrombin
formation. In addition, blockade of exposed TF on cells and micrparticles with anti-TF antibody significantly inhibited the procoagulant
activity. However, blockade of exposed PS with annexin V has little effect on the procoagulant activity. Meanwhile, we found that treat-
ment with radical resection could reduce the number of TF+ platelets, neutrophils, monocytes and microparticles. Conclusion: Our results
suggest that TF+ platelets, leukocyte and microparticles play procoagulant roles in patients with gastric cancer. Blockade of TF and inhib-
ite the formation of thrombin maybe the therapeutic target to prevent coagulation in patients with stage III/IV gastric cancer.
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Table 1 Baseline characteristics of the gastric patients at different stage
Vriable Control Stage [ Stage 11 Stage 111 Stage IV
Sex (male/female) 16/14 7/3 8/2 11/4 6/4
Age (years) 54.4% 6.2 57.1£ 7.3 58.5% 8.7 57.8+ 7.6 58.5% 6.9
Platelets (10%L) 209+ 26 224+ 34 246% 25 269+ 28 357+ 35%
White blood cells (10%/L) 6.32+ 1.2 6.45+ 1.5 637+ 14 6.62+ 1.8 6.58% 1.6
PT (s) 112+ 1.4 11.6+ 0.9 11.6%+ 1.1 11.8+ 1.8 12.5% 0.7
APTT (s) 278+ 24 28.6% 2.3 28.9+ 2.5 30.6% 3.0 312+ 1.8
D-D (mg/L) 0.3+ 0.1 0.6+ 0.2 0.6+ 0.3 0.8+ 0.3* 0.9+ 0.3*
Fibrinogen (mg/dL) 176% 58 185+ 62 188+ 65 220+ 70%** 260+ 72
R/N-R- 0/0 10/0 10/0 10/5 0/4
Pathological feature
Well differentiation 0 3 1 1 0
Moderately differentiation 0 1 2 2 0
Poorly differentiation 0 6 7 12 0
Lymphatic invasion(+/-) 0 4/6 7/3 10/5 0/0
Venous invasion(+/-) 0 5/5 6/4 11/4 0/0
Perineural invasion(+/-) 0 3/7 5/5 12/3 0/0

Note: PT: prothrombin time; APTT: activated partial thromboplastin time; D-D: D-dimers; R: radical resection; N-R: non-radical resection;

*P<0.05 vs Control; “P<0.05 vs Stage I/I1.
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Fig.1 Percentage of tissue factor positive cells (A). Counts of microparticels in gastric cancer patients and control subjects(B)

Note: Data are displayed as meant SD. *P<0.05.
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Table 2 Impact of MPs on thrombin generation in normal PPP

Control Stage | Stage 11 Stage II1 Stage IV
Lagtime (min) 8.1+ 0.8 7.8+ 1.2 7.6% 0.8 5.2+ 0.8* 2.3+ 0.7%
tt-Peak (min) 133+ 1.5 123+ 1.1 9.4+ 1.0 7.0+ 1.2% 3.2+ 0.3%
Peak (nM) 143+ 12 153+ 12 178+ 12 223+ 15% 379+ 15%
MRI (nM/min) 31+ 11 36+ 10 98+ 13 125+ 16* 246+ 15%
Note: *P<0.05 vs Stage II, “P<0.05 vs Stage IIL.
3 B IV EE TF MPs iMNRARRFHIK / IREXE B V X R0R0EE B 4 B SEI6 I #500
Table 3 Effect of anti-TF antibody or Annexin V on the generation of thrombin in the presence of MPs
Lag-time(min) tt-Peak (min) Peak (nM) MRI(nM/min)
Stage IV 2.3+ 0.7 32+ 03 379+ 15 246% 15
Add anti-TF antibody 9.3+ 1.1* 12.2+ 1.0* 99+ 11* 30+ 12%
Add Annexin V 7.9+ 0.8 8.3+ 0.7 246% 20 145+ 15

Note:*¥P<0.05 vs Stage IV.

2.5 BIE I IBE AT RIAIE TR TF 408 / ks

B

A o AU A S A 2R n] ARt TF i/ M 4 AL
TEHE R B R m BRI A R B = AR s — P
JEBA IO TET AR VIBR 2 A B AR TF 4D / ok ik . &

73 P A TS AR, RS A ] ELAE A T4y Y 2 B, A TR
N FNRCR AR E . Z5IRANER 4 iR AR IR IT A
JETE I/ . R IR . A A0 R Aok B A TR YT 2
L AFUR AR = TR . AEARIAMEAR 5 B 1 TF I/ b
PERLAIA  SAAZ AN RO A T R RS (E ANt

*®4 MABEEEREN / FFREEF ARG TF MPs H2H93400

Table 4 The counts of TF* MPs in stage 111 patients with radical resection/non- radical resection

Radical resection Non- radical resection

Control
Pre-surgery Post-surgery Pre-surgery Post-surgery
TF* MPs (/L) 424+ 237 736+ 231%* 512+ 256** 823+ 357* 803+ 362*
TF* PLT (%) 3.1+ 0.4 6.2+ 0.5* 4.8+ 0.4** 6.5+ 0.7* 6.1+ 0.6*
TF* PMN (%) 2.0+ 0.2 4.2+ 0.4* 3.1+ 0.2% 4.7+ 0.5% 4.1+ 0.4*
TF*'LYM (%) 1.4+ 0.4 24+ 04 23+ 03 2.6+ 0.5 2.5+ 04
TF* MNC (%) 55+ 0.5 11.6+ 3.1* 7.4+ 0.8*%* 122+ 1.1* 109+ 1.1*

Note:*P<0.05 vs control group, “P<0.05 vspre-surgery group; PLT: platelets; PMN: neutrophil; LYM: lymphocyte;

MNC: mononuclear cell.
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