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Platelet-Leukocyte Interaction in Acute Ischemic Stroke
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Background: Not only platelet but also leukocyte plays a crucial role in the pathophysiology of atherosclerosis and arterial thrombosis
which is major cause of ischemic stroke. Macrophage—1 antigen (Mac—1) is up—regulated on activated leukocytes and has been shown
to be a crucial regulator of leukocyte recruitment by promoting leukocyte firm attachment to adherent platelets and fibrionogens in injured
artery or atheromatous plaque. To clarify role of leukocyte activation in arterial thrombosis, we observed Mac—1 expression of leukocyte
with P—selectin expression of platelet and circulating level monocyte—platelet aggregates, both of which are well known platelet activa-
tion markers. Methods: Mac—1 expression of leukocyte, P—selectin expression of platelet and circulating level of monocyte —platelet
aggregates were analyzed in 28 patients at acute and convalescent phase of stroke, and in 21 control subjects. Results: Mac—1 expres-
sion of leukocyte was higher in acute phase of stroke than convalescent phase of stroke (P=0.032) and control group (P=0.045). P—
selectin expression of platelet and circulating level of monocyte —platelet aggregates revealed same pattern as Mac—1 expression of
leukocyte, and all these three showed a positive correlation. Conclusion: These findings support the role of leukocyte activation and
platelet—leukocyte interaction in arterial thrombosis. Mac—1 of leukocyte and P—selectin of platelet may be a new therapeutic target of

arterial thrombosis including ischemic stroke.
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TABLE 1. Baseline characteristics of patient and control group

Control Patient
Variables group group P
(n=21) (n=28)
Age (y) 64.4+96 647+127 0.82
Male % (n) 47.6 (10) 53.6 (15) 0.78
Hypertension % (n) 57.1(12) 75.0(21) 0.23
Diabetes mellitus % (n) 143(3 179(5 1
Current smoking % (n) 23.8(5 286(8 076
Hypercholesterolemia % (n) 143(3) 179(5 1
Previous stroke % (n) 95(2 143(4) 0.69
Coronary artery disease % (n) 48(1) 107(3 063
Peripheral artery disease % (n) 0(0 107(3) 025
Atrial fibrillation % (n) 95(2 143(4) 0.69
Antiplatelet agent 95(2 250(7 0.27
before admission % (n)
Anticoagulation 48 (1) 71(2 1
before admission % (n)
Leukocyte, x103/uL 7.8+ 2.7
Platelet count, X 103/uL 257.0+67.8
Erythrocyte sedimentation rate 18.0+18.2
Total cholesterol (mg/dL) 169 +284
Triglyceride (mg/dL) 121.5+97.7
High density lipoprotein (mg/dL) 45.9-+11.9
Low density ipoprotein (mg/dL) 102.2+255
Fasting glucose (mg/dL) 109.9+37.9

Values are mean *standard deviation

TABLE 2. Frequency of TIA, stroke, and stroke subtypes by TO-
AST classification

Patient group

(n=28)

Stroke % (n) 82.1 (23)
Large-artery atherothrombosis % (n) 250(7)
Cardioembolism % (n) 10.7 ( 3)
Small-vessel occlusion % (n) 179 ( 5
More than two causes % (n) 36 (1
Stroke of other determined etiology % (n) 0(0
Stroke of undetermined etiology % (n) 250( 7)
Incomplete evaluation % (n) 0(0
TIA % (n) 17.9( 5

TIA: transient ischemic attack, TOAST: trial of Org 10172 in Acute
Stroke Treatment
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FIGURE 1. P-selectin expression of platelet. Bar represent mean,
and the error bar, the standard deviation. *P<0.05 vs control, TP<
0.05 vs convalescent phase stroke.
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FIGURE 2. Circulating level of monocyte-platelet aggregates. Bar
represent mean, and the error bar, the standard deviation. *P<
0.05 vs control, TP<0.05 vs convalescent phase stroke.
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FIGURE 3. Mac-1 expression of leukocyte. Bar represent mean,
and the error bar, the standard deviation. *P<0.05 vs control, TP<
0.05 vs convalescent phase stroke.

TABLE 3. Corrrelation between P-selectin expression of platelet,
circulating level of monocyte-platelet aggregates, and Mac-1 ex-
pression of leukocyte

P-selectin (%) MPA (%) Mac—1 (MFI)
P-selectin (%) 1.000 0.635" 0.404"
MPA (%) 0.635" 1.000 0.592"
Mac—1 (MFI) 0.404" 0.592" 1.000

Values are Spearman’s rank correlation coefficient. *correlation
is significant at the 0.05 level (2-tailed), T correlation is significant
at the 0.01 level (2-tailed). MPA: monocyte-platelet aggre-
gates, MFl: mean fluorescence intensity
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TABLE 4. P-selectin expression of platelet, circulation level of

monocyte-platelet aggregates, and Mac-1 expression of leuko-
cyte in stroke and TIA

01}1

P-selectin (%) MPA (%) Mac-1 (MFI)
TIA 11.2+3.3 23.5* 5.6 457.1+218.4
Stroke 13.0+4.2 31.0+16.4 420.4+115.1
P 0.215 0.560 0.954

Values are mean *standard deviation. TIA: transient ischemic
attack, MPA: monocyte-platelet aggregates, MFI: mean fluo-
rescence intensity

TABLE 5. P-selectin expression of platelet, circulation level of monocyte-platelet aggregates, and Mac-1 expression of leukocyte in

stroke subtype by TOAST classification

P-selectin (%) MPA (%) Mac-1 (MFI)
Large-artery atherothrombosis 14.7+5.6 30.4+£21.9 430.7+126.4
Cardioembolism 14.6+£5.0 46.2+275 514.3+181.4
Small-vessel occlusion 12.2+17 248+ 47 374.8+ 984
More than two causes 12.6 30.0 320.9
Stroke of other determined etiology 0 0 0
Stroke of undetermined etiology 11.1+3.6 30.0= 9.5 417.0+134.4
Incomplete evaluation 0 0 0
P 0.637 0.798 0.604

Values are mean *standard deviation. TOAST: trial of Org 10172 in Acute Stroke Treatment, MPA: monocyte-platelet aggregates,

MFI: mean fluorescence intensity
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