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In human beings, programmed cell death, scientifically known as apoptosis is an essential process during neurogenesis. Apoptosis is involved in the matching of neurons with available synaptic targets. Apoptosis plays a crucial role in the existence of a well-coordinated and functional neuronal network. Unlike normal cell death and senescence which is as a result of a cell having completed its lifespan, apoptosis is encoded in the genetic make-up of the cell and always takes place when the cell fails to grow as intended, in this case, it is failure of the neurons to secure right links or to make sufficient quantities of target derived trophic factors. Apoptosis has been shown to be closely linked to the emergence of novel neurons.
Most apoptotic cells are immature. Apoptosis has been noted to take place predominantly in the sub granular zone, the margin between the hilus and the granule cell layer. Through monitoring of BrdU labelled cells in adults, a thirty to seventy percent reduction in the number o progenitor cells was observed over a period of time; after which the surviving neurons survived throughout the life span of the adult human being.
The apoptotic mechanisms can be influenced by intracellular or extracellular signaling. The programmed cell death is lead up by intracellular signaling in reaction to stress factors which consequently leads to stimulation of the cysteine-dependent aspartate proteases followed by DNA atomization and death of cells. Extracellular signaling can impede apoptosis e.g. trophic factors and hormones. Trophic factors such as the brain-derived growth factor and vascular endothelial growth factor can stimulate expression of Bcl-2 family antiapoptotic proteins hence countering Bax and Bak activity thus preventing apoptosis through inhibition of caspase activation.
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