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Fig. 1 Neurovascular mechanism for stroke-like episodes

Table 1 Treatment strategy for acute stage of stroke-like episodes

—_

. Stabilizing membrane instability or suppressing neuronal hyperexcitability by enhancing
GABAergic activity or decreasing glutamatergic activity (e.g. antiepileptic drugs)

&N

Decreasing energy demand (same above)

w

. Enhancing ATP production by supplementing vitamins or cofactors (coenzyme Q, creatine, cyto-
chrome c, pyruvate, dichloracetate)

>

Decreasing (vasogenic) edema by decreasing pericapillary plasma extravasation or suppressing
neurogenic inflammation? (e.g. glycerol, corticosteroids, edaravon)

o1

Improving microcirculation during early stage (e.g. L-arginine)

IS

Scavenging reactive oxygen species (e.g. edaravon)

=~

Prevention of ongoing apoptotic process
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Abstract
Pathogenesis and treatment of stroke-like episodes in MELAS

Takahiro lizuka, M.D.
Department of Neurology, School of Medicine, Kitasato University

Mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like episodes (MELAYS) is a distinct clini-
cal syndrome caused by mutations in mitochondrial DNA. Crucial molecular mechanism includes a lack of taurine
modification at the wobble uridine of the mutant tRNA**""® causing UUG condon-specific translational defect and
mitochondrial protein synthesis failure. However, the pathogenesis of stroke-like episodes remains unknown.

We previously reported that stroke-like episodes were more likely non-ischemic events, characterized by in-
creased capillary permeability, hyperperfusion, neuronal vulnerability and neuronal hyperexcitability, in which
neuronal hyperexcitability plays an important role in initiation of the cascades of stroke-like events by increasing
energy demand. We also emphasized a role of prolonged epileptic activities in progressive spread of stroke-like le-
sions, and then proposed a non-ischemic neurovascular cellular mechanism. Once neuronal hyperexcitability de-
veloped in a localized region as a result from either mitochondrial dysfunction in capillary endothelial cells, or in
neurons or astrocytes, epileptic activities depolarize adjacent neurons, leading to propagation of epileptic activi-
ties in surrounding cortex. Increased capillary permeability in the presence of mitochondrial capillary angiopathy
may cause unique edematous lesions predominantly involving the cortex. As a consequence, most susceptible lay-
ers of the cortex may result in neuronal loss. Therapeutic targets include each ongoing process of the disease.

(Clin Neurol, 48: 1006—1009, 2008)
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