1650, poster, cat: 15


MYOCARDIAL INTOLERANCE TO OXIDATIVE STRESS PEAKS AT MIDDLE AGE IN MALE RATS  
J.W. Starnes , B.J. Mathis, R.P. Taylor
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Reactive oxygen species (ROS) have been implicated in ischemia-reperfusion injury and the process of cardiac aging. The purpose of this study was to determine the effect of age on the ability of the heart to tolerate ROS. Isolated perfused working hearts from young (2.5-mo, n=7), adult (8-mo, n=8), and aged (23-mo, n=9) male F344 rats were initially perfused with ROS-free buffer, then 150 microM H2O2 for 20 min, followed by 10-min H2O2-free washout.  H2O2 progressively decreased cardiac performance in all groups; however, the decline in the oldest group was significantly attenuated.  After 20 min exposure, cardiac output x systolic pressure was 22.2±3.5%, 20.1±2.4%, and 37.7±4.9% of pre-H2O2 baseline in the 2.5-, 8-, and 23-mo groups, respectively.  Lactate dehydrogenase (LDH) release, a marker of tissue necrosis, increased above baseline in only the 8-mo group (1.8 fold, P<0.05) during the 20-min H2O2 exposure.  LDH release increased in all groups during the 10-min washout period; however, the amount released was lowest in the 23-mo group – final values (mU/min/g) were 70.7±2.6, 142.2±11.5, and 35.7±5.4 in 2.5-, 8-, and 23-mo groups, respectively (P<0.05 vs any group). Catalase and glutathione peroxidase increased from 2.5 to 8 mo (P<0.05), but did not change thereafter. When perfused with t-butyl hydroperoxide (quinched only by glutathione peroxidase) LDH release by adult and aged hearts was similar.  We conclude that age-related intolerance to ROS begins well before senescence and peaks at middle age.  Also, intolerance to H2O2 appears to involve specific signaling pathways that are not affected by t-butyl hydroperoxide. 

