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FU#CTlON AND PERFUSION IN MYOCARDlAL INFARCTION USING 
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Magnetic resonance tagging enables noninvasive measurement of my 
ocardial segment shortening. To evaluate spatial relations of iunction 
and perfusion, we used magnetic resonance tagging [using spatial 
modulation of magnetization (SPAMM)] and intravenous magnetite 
perfusion contrast (which induces signal loss in perfused regions) to 
image a canine myocardial infarction model (n=9). After short axis 
SPAMM imaging, we administered IO-20 mglkg of magnetite colloid 
and obtained identically located and limed images wilhou? SPAMM. At 
4 sites per slice, SPAMM stripe separation normal to the endocardium 
was measured at endocardium, midwall and epicardium and segment 
shollenlng calculated. By comparing image sets, we Identified 
measurement siles in magnetite perfusion defects (x). We 
categorized perfused sites as being within 90 degrees of a perfusion 
defect on the same slice, be?ween 90 and 180 degrees away from a 
defect on the same slice, adjacent to a defect on a slice next to the 
defect, or remote from perfusion defects. 
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Recent experiments have demonstrated a relative 
increase in myocardial oxygen consumption ( 0) after 
ischemia . Howwrer, these studies have been less than 
ideal because thq fLil to couple coronary perfusion to 
aortic pressure, employ LV or bypass, or utilize 
incomplete mechanical energy ) modeling. TRe 
purpose of this work was to bett valuate metabolic to 
ME transfer after regional ischemia (RI) in conscious 
dogs and global ischemia (GI) in isolated hearts. In IO 

CIRCUMFERENTIAL SEGMENT SHORTENING (%S) 

n t3 
90” 180” next remote 
77 IO 12 50 

mean -3&29t 11&20’ 13&S’ -3~44t 17~8’ 
tp<O.OS vs. remote, ‘pcO.05 vs. x 

Remote regions showed normal mean %S and transmural gradient in 
%S. %S was markedly reduced in x and newt sites but was nearly 
normal a1 sites 90° and 180° from the defect. Greater heterogeneity 
of %S was found in x, 90*, and next regions oompared with remote 
regions. Dysfunction at next sites may be due to ischemia, as well as 
stunning and tethering, since magnetite is very sensitive to low level 
residual perfusion. We conclude that combined SPAMM and magnetite 
imaging is Useful in relating function to perfusion and may be useful 
In differentiating myocardial stunning from infarction. 

both the RI and GI preparations. This finding suggests 
a fundamental ischemia-induced block in myocardial 
energy transfer that lilaj~ play a Pale in the genesis of 
stunned q yocardium . 
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CONVERSION OF MB CREATINE KINASE ISOFORMS IN VW0 
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Analysis of isoforms of MB CK in plasma may facilitate diagnosis 
of acute myocardial infarction and detection of coronary recanal- 
ization after treatment with lhrombolylic agents. Thus far, only 2 
isoforms of MB CK have been detected by electrophoresis of plasma 
samples: presumed to reflect the tissue form and a second isoform 
attributable to selective hydrolysis of the carboxyl (c-) terminal 
lysine from M-monomers. However, we have shown that car- 
boxypeptidases remove c-terminal lysines from both M- and B- 
monomers of MB CK in vifro resulting in 4 possible isoforms. To 
characterize modifications that occur in viva, we separated dimers 
based on the presence or absence of lysine on the B- monomer by 
anion-exchange FPLC and lhen determined the presence of lysine 
on the M-monomer with a monoclonal antibody. MB CK in pooled 
plasma from 61 normal subjects lacked c-terminal lysines on 
54.3 k 50.6% of B-monomers and 24.4 f 24.9% of M- 
monomers. Early to 20 hours after the onset of acute myocardial 
infarction, none of the plasma M- or B- monomers were found to 
lack c-terminal lysines, indicative of release of tissue isoform in 
which both c-terminal lysines are intact. After 20-30 hours, 57 
f 12% (n=19) of B-monomers lacked c-terminal lysines, but 
lysine was present on all M-monomers. After 40-50 hours, 86.7 
f 26.5% (n=34) of B-monomers and 53.9 + 39% of M- 
monomers lacked c-terminal lysines. Thus, in viva modification 
of MB CK involves sequential removal of a c-terminal lysine 
residue from both M- and B-monomers. 
more rapidly for the B-monomer. 

Hydrolysis proceeds 
Accordingly, analyses of 

plasma samples must account for a? leas? 3 and perhaps 4 iso- 
forms of MB CK. Their separation should facilitate both the early 
and specific detection of acute myocar$ial infarction and 
documentation of recanalization. 
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