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INTRODUCTION: Rend failure (RF) occurs in up to 30% of patients undergoing
cardiopulmonary bypass (CPB). Patients requiring dialysis have a 20-fold increase in
mortdity®. Mechanisms of RF are not completely understood, athough anima models
have potentialy identified anemia, hypoxia, ischemia, and acute inflammation?. We
investigated in rats the effect of CPB on rend gene expresson using microarray andysis
and on rend blood flow using laser doppler probes.

METHODS: With ACC approva, Sprague-Dawley rats were anesthetized with ketamine
and isoflurane. Study rats underwent normothermic CPB for 1 hour with a neonata
membrane oxygenator. Sham animas were ingrumented but did not undergo CPB.
Animals were sacrificed the next day and RNA was extracted from rend cortex and
medulla. In separate experiments, OxyH o laser doppler microvascular perfusion probes
(Oxford Optronix) were placed under direct vison to measure relaive blood flow in rend
cortex and medulla. Gene expression was measured using Affymetrix GeneChip Rat
230.2, GeneSpring filtering, and GeneSifter andlyss. A 2-fold change in gene expresson
compared to sham was consdered sgnificant. Physiologic datawas andyzed using
ANOVA.

RESULTS: There were no significant differences between groups in physiologic
variables. Blood flow data were normalized to pre-CPB, expressed as percent+SD.
During CPB, blood flow was unchanged in both cortex (95+37%) and medulla (96:18%)
(n=4). Microarray analysisidentified 2-fold changesin the expression of 787 genesin
cortex and 883 in medulla (n=2). Of these genes, over 50% wereinvolved in
physiological processes: metabolism (195 vs 161 genes, cortex vs medulla), stress
response (43,36), inflammation (11,10), and nitric oxide pathway (5,1). Data for selected
genes associated with hypoxia, ischemia and inflammetion are shown in the table,
expressed as fold-change compared to sham (meantSD). Of genes associated with
hypoxia and ischemia, kidney injury molecule 1 (KIM-1) was sgnificantly up-regulated
while neutrophil gelatinase-associated lipocalin (NGAL) was sgnificantly down-
regulated. Up-regulaion of inflammeation-related genes also occurred after CPB. These
include tumor necrosis factor (TNF) receptor-12, glycosylationdependent cell adhesion
molecule-1 (GlyCAM-1), and ICAM-1.

DISCUSSION: In thismodel, CPB was associated with atered regulation of genes
associated with mechanisms of RF. 24 hours post- CPB, acute inflammatory genes and
KIM-1, amarker of acute ischemic injury, were Sgnificantly up-regulated despite
maintenance of rend blood flow during CPB. Future research will identify the cellular
localization and time course of rend gene expression, and the effect of other common
interventions during CPB. Thiswill further enhance our understanding of the mechanism
of rend dysfunction associated with CPB.
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Figure 1: Intraoperative capnography demonstrating the increase of end-tidal CO2 during endoscopic
saphenous vein harvesting.



