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Mechanisms of Cardioprotection Afforded by N-Methyl-1-Deoxynojirimycin,
an (I -1,6-Glucosidase Inhibitor: Involvement of Protein Kinase C

Masazumi Arai*, Shinya Minatoguchi*, Hirokazu Kumada®, Yoshihiro Uno*,
Yoshio Nishida*, Ningyuan Wang *, Kazuaki Hashimoto*, Hisayoshi Fujiwara*

*The Second Department of Internal Medicine, Gifu, Japan

We previously demonstrated that preischemic
treatment with N-methyl-1-deoxynojirimycin (MOR-
14) attenuates anaerobic glycolysis by inhibiting
a -1,6-glucosidase activity of glycogen debranching
enzyme and markedly reduces infarct size. However, it
is unknown whether the beneficial effect is due to
direct protection against cytotoxicity of accumulated
products of anaerobic glycolysis. To further clarify the
precise mechanism, we investigated whether the
cardioprotective effect is dependent on protein kinase
C (PKC), a main mediator of ischemic precondition-
ing. Rabbits were subjected to 30 min ischemia
followed by 48 hrs reperfusion. The infarct size-
limiting effect of MOR-14 was completely blunted
when 50 pg/kg of staurosporine, a PKC inhibitor, was

administered 10 min prior to MOR-14 injection
although staurosporine alone did not alter the infarct
size. However, after 30 min of ischemia, glycogen and
lactate levels in the staurosporine + MOR-14 group
were similar to those in MOR-14 alone group and
significantly different from those in the contrel group.
Immunoblot analysis of PKC- was performed using
Langendorff-perfused rabbit hearts. Ischemia caused
translocation of PKC-¢ from the cytosol to the
membrane fraction, peaking at 20 min of ischemia. At
20 and 30 min of ischemia, the amount of PKC- ¢ in
the membrane fraction were significantly more than
those in the control group. These data suggest that
PKC, rather than glycogenolytic inhibition, is the main
mechanism of cardioprotection afforded by MOR-14.

Key words : N-methyl-1-deoxynojirimycin, Protein kinase C, Anaerobic glycolysis, Preconditioning
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