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Effect of reperfusion with leukocyte—depleted blood on the expression
of myocardial vascular cell adhesion molecule-1 (VCAM-1) and
myocardial function in isolated working heart perfusion model

Jeong Ryul Lee, M.D.*, Chul Jun Suk, B.S.** Jeang Wook Seo, M.D.**
Jae Jin Han, M.D#*#*

Background: Adhesion of leukocytes to myocardium or vascular endothelium has been
known as an important injtial step in the ischemia-reperfusion injury which may affect the
cardiac function. Therefore, leukocyte-depleted reperfusion may inhibit ischemia-reperfusion
induced functional and ultrasiructural deterioration. In this study, we quantified the
time-dependent expression of the vascular cell adhesion molecule-1(VCAM-1) on piglet
myocardium and demonstrated its relation to functional recovery using isolated piglet working
heart perfusion model. Material and Method: Neonatal(l to 3 day cld) piglet heart was
harvested with 4 C University of Wisconsin solution(UWS) and preserved in the same
solution for 12 hours. Ex vive model of an isolated working neonatal piglet heart perfusion
consisting of membrane oxygenator and roller-pump was used(Fig. 1). Hearts were grouped
into leukocyte-non-depleted{group A, n=8) and leukocyte-depleted group(group B, n=8). In
group B, hearts were reperfused with leukocyte-depleted blood using a leukocyte filter
(Sepacell R, Asahi Medical, Japan). Segments of right atrium were taken before and after 1,
2, 3, and 4 hours of reperfusion for the evaluation of expression of VCAM-1. The
intensityof immunohistochemical staining of the VCAM-1 on the myocardium were graded
semiquantitatively(0 to 4). For the evaluation of myocardial functions stroke work indices
were calculated as well at the same time-points. Resulf: Mean expressions of VCAM-1 on
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the myocardium at 0, 1, 2, 3, and 4 hours of reperfusion were 0.63, 1.44, 1.64, 2.65, and
334 in group A, while 0.56, 1.40, 1.50, 1.88 and 2.14 in group B(Fig. 3). Mean siroke

work indices at 0.5, 1, 2, 3, and 4 hours after reperfusion were .35 10%,
and 0.68 x 10* erg/gm in group A, while 1.40x 10%,
ergigm in group B(Fig. 4).
attenuated the

X 10%, 0.81x 107,
1.28%10*, and 1.12x 10"

demonstrated that leukocyte-depletion

1.32% 10% 1.14
1.43x 10", 1.34x 10",
Conclusion: In this study, we
expression of VCAM-l during

reperfusion and the time-dependent functional deterioration of the myocardium was well
correlated with the degree of VCAM-1 expression.

(Korean Thorac Cardiovase Surg 2000;33:213-20)
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2 Myocardial reperfusion injury
3. Leukocyte
4, Adbesion molecules
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Fig. 1. Diagram of the lsolated Working Heart Perfusion Circuit
Donor blood with (LD group) or without {control group) passing
through a leukocyle filter, 15 pumped to erther the aorlic root or a
reservoir that supplies the left atnum. Afterload 15 set to 80 mmHg
by the heght of the acrtic column. Cardiac outpul 18 measurad by
tmed collections of the coronary sinus effluent and overflow from
the aortic column. LF leukocyte fiter, COi cardac output. CSE;
coronary sinus effuent, HR: heated reservoir, Ac. acrta, PA
oulmonary  artery, RBA: nght atnum, LA [sft atnum, BV: nght
ventricle. LV. left ventricle. !
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Fig. 2. Immunofluorescent micrograph of the myocardium using

antibody  aganst  VCAM-1. A, Trace {+) immunoreaction
(arrowhoads) of the myocardum B, Moderate (++) mmunoreaction
shows fluorescence at the myocardium.

positive, grade 4 : strong positive).
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Fig. 3. The mean grades of lissue VCAM-1 expression in the
myocardum, weare significantly higher in the control group than the
lzukocyte—depleted (LD} group at 3 hours (p<0.05) and 4 hours
(p<0.05) afier the onsei of cardiac reperfusion
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Fig. 4. The mean slroke work Indices were significantly greater in
the leukocyte—depleted (LD) group than control group at 2, 3, and 4
hours after the onset of reperfusion (p<0.05. p<0.05 P<0.05,
respactivelyl.
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