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Abstract 

Su Huang 

Potential Mechanisms of IGF-1's Effect on Hippocampal Neurogenesis 

IGF-1 is a pleiotrophic growth factor essential for embryonic and postnatal 

growth of mammals. In the central nervous system, IGF-1 is known to 

play important roles in neuronal differentiation and survival. Although 

evidences from genetically manipulated mice indicate that IGF-1 levels 

correlate with brain sizes, whether and how IGF-1 promotes neuronal 

proliferation is still largely unknown. To study IGF-1 's effects on this as 

well as underlying mechanisms of neuronal proliferation, we used IGF-1 

transgenic mice and HN33 cells, which were derived from mouse 

hippocampal neurons. We chose to focus on the dentate gyrus in the 

hippocampus because it is the one of the brain regions in IGF-1 knockout 

mice containing low numbers of neurons. Interestingly, the dentate gyrus 

is also one of the brain regions where neurogenesis occurs in adulthood. 

First, we confirmed IGF-1 's effects on neuronal proliferation in the 

hippocampus by comparing the number of BrdU-labeled cells and the 

volume of the dentate gyrus between IGF-1 transgenic mice and their 

wildtype littermates. Our preliminary data showed that presence of the 

IGF-1 transgene increased the volume of the hippocampal dentate gyrus 

and the number of BrdU-labeled cells. Next, we investigated potential 

mechanisms underlying IGF-1 's effects on neuronal proliferation using 

HN33 cells. Our preliminary results demonstrated that IGF-1 promoted 
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the proliferation of HN33 cells via both the Pl3 kinase pathway and the 

MAPK pathways. Furthermore, IGF-1 decreased p27 levels and 

sustained high levels of cyclin D3 in HN33 cells, which suggests that 

IGF-1 has an effect on cell cycle progression. The same alteration in p27 

and cyclin D was also seen in the dentate gyrus of IGF-1 transgenic mice, 

indicating that the same signaling mechanism is operating in vivo. 

Overall, our results demonstrate that IGF-1 has specific effects on the 

neurogenesis in dentate gyrus, which may be mediated through regulating 

the activity of p27 and cyclins via activating Pl3 kinase and MAPK 

pathways. 

Wei-Hua Lee, Ph.D., M.D., Committee Chair 
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