












this, Kukley et al. (2008) found that some NG2 cells had
synapses and sodium channels, whether or not they expressed
PCNA, implying that both cycling and non-cycling cells are
electrically active. Also, not all workers agree that NG2 cells

can fire action potentials (Lin and Bergles, 2002), so these
ideas need further scrutiny.



they do not divide under normal conditions because, once the
BrdU labelling index reached plateau, there was no sign of any
further increase even after a very long labelling period. For
example, at P60 the BrdU labelling index in the corpus callo-
sum reached 40–50% after �8 days (�20 days in cortex) but



(TC ¼ 73 + 12 days) predicts that at 100 days post-tamoxifen
41 + 4% of YFPþ cells should be PDGFRA negative. The
observed value in this case was only �18%, suggesting that
less than half of the differentiated progeny of NG2 cells
survive long-term between P240 and P340. Nevertheless, the
rate of oligodendrocyte production in the corpus callosum
roughly follows the rate of NG2 cell division, as expected;
the cell cycle slows down �10-fold between P45 and P240
and the rate of oligodendrocyte production slows �20-fold
in the same period. The same principle applies in the cortex
(data not shown), although both cell division and production
of YFPþ, PDGFRA-negative cells are slower in the cortex
than in the corpus callosum at most ages. Note that our esti-
mate of TC in 8-month-old mice (�73 days) is in line with
long-term retroviral tracing experiments that indicate an
oligodendroglial cell doubling time in the 3–8-month-old
rat cortex of around 3 months (Levison et al., 1999). An
age-related increase in the cell cycle of OLPs in the mouse
spinal cord was also noted by Lasiene et al. (2009). These
authors also observed that the NG2 cell cycle started to
speed up again in aged mice (21 months of age), but we did
not observe this phenomenon in the forebrain of
18-month-old animals in this study.

Following experimental demyelination in rodents, the
number of NG2 cells in and around lesions and the local
BrdU labelling index both increase, indicating that the NG2
cell cycle speeds up in response to demyelination (Keirstead
et al., 1998; Redwine and Armstrong, 1998; Levine and
Reynolds, 1999; Watanabe et al., 2002). What causes the cell
cycle to speed up? It is possible, for example, that mitogenic
factors are released from naked axons or that loss of myelin
somehow triggers mitogen release from nearby cells such as
astrocytes. Redwine and Armstrong (1998) found increased
PDGF-A immuno-reactivity in reactive astrocytes following
MHV-induced demyelination. Also, remyelination was
enhanced in the corpus callosum of cuprizone-treated trans-
genic mice engineered to over-express PDGF-A in astrocytes
(Vana et al.






