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Introduction:  Progenitor cells within the brain are constantly generating new neurons.  The fate of these cells 
can be studied by labeling them with BrdU, a thymidine analogue. In the adult rodent, the main regions of 
neurogenesis are the dentate gyrus (DG) and subventricular zone (SVZ). Cells formed in the SVZ enter the rostral 
migratory stream to become olfactory neurons.  Studies of cell fate in adult DG indicate that only one-third of 
BrdU labeled cells (cells entering S-phase) survive beyond 1 month, 80-90% become mature neurons while less 
than 10% of these cells become astrocytes (1).  Adult forebrain ischemia results in unexpected but limited 
neurogenesis in CA1, which could be enhanced by growth factors, and enhanced DG neurogenesis (2).  The long-
term fate of BrdU labeled cells in hippocampus following neonatal hypoxia-ischemia is largely unknown and was 
the subject of this study. 
 
Methods: 129T2 X C57Bl/6 F1 hybrid mice used for the study.  On P10 the right common carotid artery was 
ligated under anesthesia followed in 2 hours by 0, 45 or 60 minutes of hypoxia (10% oxygen in nitrogen).  The 
mice received 2 doses of 100 mcg/gm body weight on each of P12, P14 and P16.  They were sacrificed on P70 
and the brains fixed for frozen section.  Sections through dorsal hippocampus were immuno-fluorescently stained 
for BrdU, NeuN (a marker for mature neurons) and GFAP (marker for astrocytes).  Images were acquired from 
CA1, CA2-3, the tip of the DG and both dorsal and ventral horns of the DG using a three laser confocal 
microscope in order to detect co-localization of BrdU with either NeuN or GFAP.  The percentage of BrdU 
labeled cells co-localizing with NeuN and GFAP in each area was determined. 
 
Results: Data was acquired from 5 animals that had H-I on P10. The hippocampal formation was incomplete in 2 
due to hypoxic-ischemic injury.  Consequently, the data are reported as mean values only for CA1 and CA2-3.  
BrdU labeled cells were observed in all regions of the dorsal hippocampus (CA1 through DG).  Qualitatively, 
CA1 had the fewest labeled cells while CA2-3 and the DG had about equal numbers.   The percentage of BrdU 
labeled cells co-localizing with NeuN or GFAP are summarized in Table 1.    
 
Discussion: Hypoxia-ischemia in the neonatal brain stimulates a wide variety of cells to enter cell cycle.  Some of 
these are pleuri-potent progenitors which may follow a neuronal, glial or oligodendricyte differentiation pathway 
depending on local factors.  The data suggest that the CA1 attracts progenitors but that these are directed toward 
an astro-glial fate.  The DG is the most conducive region in the hippocampus for differentiation toward a neuronal 
fate while CA2-3 may be infiltrated with inflammatory cells that do not react with either NeuN or GFAP 
antibodies. 
 
Table 1:  Cell type of BrdU labeled cells in hippocampus, by region.  Mean (SD) 
 
% BrdU cells CA1 CA2-3 DG-tip DG-dh DG-vh 
NeuN 0 0 60 (15) 60 (10) 80 (15) 
GFAP 80 10-15 10 (10) 10 (10) 10 (10) 
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