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=Abstract=
Ischemic Preconditioning and Its Relation to Glycogen Depletion

Dae-Yung Chang, M.D.*, Dae-Joong Kim, M.D.** Kyung Joon Won, M.D.***
Dai Yun Cho, M.D.*** Dong Suep Sohn, M.D.#** Ki-Min Yang, M.D.***,
Bong-Jin Rah, M.D.*, Ho-Dirk Kim, M.D. ****

Background: Recent studies have suggested that the cardioprotective effect of ischemic
preconditioning(IP) is closely related to glycogen depletion and attenuation of intracellular
acidosis. In the present study, the authors tested this hypothesis by perfusion isolated rabbit
hearts with glucose(G)-free perfusate. Material and Method: Hearts isolated from New
Zealand white rabbits(1.5~2.0kg body weight) were perfused with Tyrode solution by
Langendorff technique. After stabilization of baseline hemodynamics, the hearts were
subjected to 45 min global ischemia followed by 120 min reperfusion with IP(IP group,
n=13) or without IP(ischemic control group, n=10). IP was induced by single episode of 5
min’ global ischemia and 10 min reperfusion. In the G-free preconditioned group(n=12), G
depletion was induced by perfusion with G-free Tyrode solution for 5 min and then
perfused with G-containing Tyrode solution for 10 min; and 45 min ischemia and 120 min
reperfusion. Left ventricular function including developed pressure(LVDP), dP/dt, heart rate,
left ventricular end-diastolic pressure(LVEDP) and coronary flow(CF) were measured.
Myocardial cytosolic and membrane PKC activities were measured by 32P-y -ATP
incorporation into PKC-specific peptide and PKC isozymes were analyzed by Western blot
with monoclonal antibodies. Infarct size was determined by staining with TTC(tetrazolium
salt) and planimetry. Data were analyzed by one-way analysis of variance(ANOVA) and
Turkey’s post-hoc test. Result: In comparison with the ischemic control group, IP
significantly enhanced functional recovery of the left ventricle; in contrast, functional
recovery were not significantly different between the G-free preconditioned and the ischemic
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control groups. However, the infarct size was significantly reduced by IP or G-free
preconditioning(39+2.7% in the ischemic control, 19£1.2% in the IP, and 15+3.9% in the
G-free preconditioned, p<0.05). Membrane PKC activities were increased significantly after 1P
(119%), IP and 45 min ischemia(145%), G-free preconditioning(150%), and G-free
preconditioning and 45 min ischemia(127%); expression of membrane PKC isozymes, ¢ and
¢, tended to be increased after IP or G-free preconditioning. Conclusion: These results
suggest that in isolated Langendorff-perfused rabbit heart model, G-free preconditioning
(induced by single episode of 5 min G depletion and 10 min repletion) could not improve
post-ischemic contractile dysfunction(after 45-minute global ischemia); however, it has an
infarct size-limiting effect.

(Korean Thorac Cardiovasc Surg 2000;33:531-40)
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Fig 1. Schematic illustration of experimental protocol. In the
glucose—free preconditioned(G-free precond) group, hearts
were subjected to perfusion with glucose—free Tyrode solution
for 5 minutes and then with normal perfusate for 10 minutes
prior to subseguent sustained ischemia. Abbreviations: B,
baseline; 1P, ischemic preconditioning.

G-free precond

180 min
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Tris-HCl, 250 mM sucrose, 1.0mM iodoacetic acid, 1.0 mM

PMSF(phenylmethylsuifonyl
(ethylenediamine-tetraacetic  acid),

fluoride), 1.0 mM EDTA
1.0mM  EGTA(ethylene
glycol-bis( 5 -aminoethyl ether)N,N,N’,N’- tetraacetic acid), 10
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Fig 2. Changes of the Ileft ventricular
developed pressure (LVDP)} during ischemia
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Fig 6. PKC activity. »p<0.01, vs Base. Base; baseline,
45-min ischemia, IP; ischemic preconditioning, G{-); glucose-
free preconditioning, Cyto; cytosol fraction, memb; membrane
fraction.
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Fig 7. PKC isozymes « (upper lanes) and e (lower lanes)
determined by Western blot with monoclonal antibodies. ISC;
after 45 min ischemia, IP; after ischemic preconditioning, [P+l;
after IP and 45 min ischemia, G(-); after glucose-free
preconditioning; G(-)+I; after G(-) and 45 min ischemia. Cyto

and Mem indicate cytosolic and membrane fractions,
respectively.
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