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ABSTRACT Objective: To investigate the role of microparticle (MP) and phosphatidylserine (PS) exposure of erythrocytes and
platelets in the procoagulant state in sepsis. Methods: Peripheral blood samples were collected from 10 patients with newly diagnosed
sepsis and 10 matched healthy subjects. Erythrocytes, platelets, and MPs were obtained by centrifugation. Alexa-Fluro
488-lactadherin/CD 41a/CD 14 and Alexa-Fluro 647-CD 235a/CD 31/CD 45 were used to label MPs derived from platelets, monocytes,
erythrocytes, endothelial cells, and leukocytes. PS exposure of platelets and erythrocytes was detected with Alexa-Fluro 488-lactadherin.
Analysis of MP release and PS exposure on erythrocytes and platelets were performed with a flow cytometer. Procoagulant activity
(PCA) was determined by clotting time. Results: Compared with healthy subjects, patients with sepsis had markedly increased MP release
(4830/Lvs 2861/pL, P<0.05) and PS exposure on erythrocytes (3.53% vs 0.53%, P<0.05) and platelets (3.00% vs 0.45%, P<0.05).
Relevant PCA was significantly increased as determined by shortened clotting time (erythrocytes: 238.4s vs 346.8s, P<0.05; platelets:
209.1s vs 335.9s, P<0.05; MPs: 207.1s vs 318.2s, P<0.05). The level of circulating MPs, PS+ erythrocytes %, and PS+ platelets% was
negatively correlated with its own relevant clotting time (MP: r=-0.592, P=0.006; erythrocytes: r= -0.565, P=0.009; platelets: r= -0.641,
P=0.002). Conclusions: Increased MPs and PS+ erythrocytes/platelets are associated with the procoagulant state in patients with sepsis,
and may have clinical significance in evaluating and predicting the effect of anticoagulant therapy.
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Table 1 Results of laboratory studies of patients with sepsis

Healthy subjects Septic patients

Sex ratio
6/3 6/4
(male/female)
41.7+ 9.38 56.3% 9.93
Age (years)
49.28+ 10.34 3136+ 8.12*
Albumin (g/1)
. 60.56+ 10.48 103.1 £ 86
Creatinine (pM)
5.15+ 0.846 12.52+ 9.26*
BUN (mM)
4.80% 0.65 3.89+ 0.89*
Erythrocyte (x 10'%/L)
5.31% 0.82 16.25+ 7.37*
Leukocyte (x 10%L)
) 62.41+ 4.95 86.18+ 6.65*
Neutrophil (%)
5.36x 1.51 4.48+ 3.10
Monocyte (%)
156 11.57 121.5+ 32.98*

Hemoglobin (g/L)

2357+ 72.17 154.9% 62.13*
Platelet (x 10%L)
11.16 £ 0.72 14.61% 5.11
PT (s)
253+ 39 389+ 13*
APTT (s)
2.58+ 0.39 415+ 1.44*
Fibrinogen (g/L)
0.162+ 0.067 3116+ 1.35%

D-dimer (p.g/ml)
o SXRALLE,P<005;BUN, MRER;PT, 5 magHENME;
APTT, &L ARy i L i B A i8] o
Note: *Compared with healthy subjects, P<0.05; BUN, blood urea nitrogen,

PT, prothrombintime; APTT, activated partial thromboplastin time.
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Fig. 1 Analysis of circulating MPs in septic patients and healthy subjects
iE:P<0.05 HLEITFEE X MPs, ki,
Note: P<0.05 represents statistically significant; MPs, microparticles.
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Fig. 2 Analysis of PS exposure in Erythrocytes and platelets in septic patients and healthy subjects
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Note: P<0.05 represents statistical significance; MPs, microparticles; PS, phosphatidylserine.
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Fig. 3 Clotting time of MPs, Erythrocytes, and platelets in septic patients with sepsis
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Note: P<0.05 represents statistical significance; MPs, microparticles.
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Fig. 4 Analysis of correlations between clotting time and circulating MPs, PS* RBCs, PS* platelets
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Note: P<0.05 represents statistical significance; MPs, microparticles.
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