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proceeded rapidly. 2: TNF-a could induce intracellular
changes by chance. According to this explanation, TNF-
a molecules would bind with the TNF receptor, but only
some of them would be able to induce intracellular
change. If some TNF-a molecules successfully induce
intracellular changes, then the cell death cascade would
proceed rapidly. The more TNF-a molecules that are
present around the cell, and/or the longer these TNF-a
molecules attack the cell, the higher the probability of a
successful attack, and it can be expected that more cells
will die. According to both of these models, the cell

_ death process would not proceed in the absence of TNF-
a exposure; therefore, those cells that survived during
TNF-a exposure would not be expected to die after the
removal of TNF-a.

One of the Bel-2 family proteins, Bid, was cleaved to
tBid due to the cell death signal, and the tBid transferred
the signal from the cytosol to the mitochondria (36).
Exogenous treatment with tBid is known to induce cell
death immediately (37), and thus reactions that delay
signal transduction may occur at an earlier step than
either Bid cleavage or mitochondrial changes.

As cell death reactions often occur in a rapid manner
and because the timing of the onset of intracellular
reactions varies among cells, precise temporal relation-
ships between cellular events during cell death should
be further analyzed at the single-cell level with high

temporal resolution. Single-cell imaging analyses of

early stages (e.g., receptor oligomerization and the
recruitment of adaptor proteins) will help to elucidate
the mechanism of the entire cell death process.
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