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Novel Extracorporeal Granulocyte
Apheresis Column Inhibits Myocar-
dial Reperfusion Injury: Future
Clinical Applications
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Objectives. Leukocyte infiltration is very important in myocardial ischemia/reperfusion injury. A new
extracorporeal circulation therapy using a granulocyte-apheresis columil G-1[has recently been proved to
be effective and safe in patients with rheumatoid arthritis and with ulcerative colitis. This study investigat-
ed whether this therapy would reduce myocardial ischemia/reperfusion injury.

Methods. Rabbits were subjected to 30 min ischemiafollowed by 180 min reperfusion with no treatment

O control group: nO 1207; or treated with extracorporeal blood circulationl 2ml/minCpassing through the
G-0 G-1 group: nO 1200 or sham columfl sham group: nO 1201 Infarct size was determined by tetra-
zolium staining and expressed as a percentage of the area at risk.

Results. Infarct size in the G-1 groupl 15.9+ 3.4%[was significantlil p0 0.01C&maller than in the con-
trdll 34.7+ 3.9%C(and sharfl 35.2+ 4.1%[groups. Granulocyte emigration into the ischemic myocardium
assessed by histopathological score was significantliyl p 0.010ess in the G-1 group) 0.58+ 0.17(than in
the sham group) 1.42+ 0.2601 There was a significaril r 0 0.78, p(0 0.0001Cpositive correlation between
this score and infarct size. Flow cytometry showed alterations in the adhesion molecule expression on
granulocytes during the passage through the G-1, but not sham, columns as alow L-selectin and high Mac-
1 form, which is associated with the inability to home to the inflamed site.

Conclusions. Extracorporeal circulation with the G-1 column, a newly-developed clinically applicable
therapy, appears to reduce infarct size at least in part by limiting the emigration capacity of granulocytes

into the ischemic myocardium.
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Table 100 Hemodynamic data

Control group Sham group G-1group
0 nO 120 O nO 120 OnO 120
Preischemia
0 O Mean arteria pressurel mmHgO 97+ 4 103+ 5 103+ 5
0 O Heart ratél beats/minC] 258+ 25 263+ 10 263+ 10
End of ischemia
0 O Mean arteria pressurel mmHgO 99+ 4 103+ 5 103+ 5
0 O Heart ratél beats/min0] 250+ 18 228+ 13 228+ 13
End of reperfusion
0 O Mean arteria pressurel mmHgO 89+ 6 95+ 4 95+ 4
O O Heart ratél beats/min 248+ 20 228+ 11 228+ 11
Values are meant SEM.
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the surgical procedure.

Table 200 Body and heart mass, and infar ct size data

Control group Sham group G-1group
0nO 120 0 n0O 120 0 n0O 120
Body mass] kgl 27+ 01 27+ 01 2.6+ 0.10
L eft ventricle massl g0 47+ 0.1 4.7+ 0.2 4.5+ 0.20
Areaat riskl g» 1.25+ 0.10 1.14+ 0.11 1.25+ 0.11
Infarct siz&l g0 0.51+ 0.08 0.50+ 0.07 0.19+ 0.03""
Values are meant SEM.
Pp0 0.05 vs control group, " pO 0.05 vs sham group.
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Fig. 4 Photomicrographs of ischemic myocar dium with hematoxylin and eosin staining
Myocardial specimens A and B were taken from the heart treated with a sham column at the end of experi-
ments and specimens C and D from the heart treated with a G-1 column.
Original magnificationx 160 for Aand C; x 650 for B and D.
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