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Live imaging and quantitative analysis of dendritic development of cul-
tured rat hippocampal neurons

NING Wei XU Shu —jun LUO Jian —hong Institute of Neuroscience College of Medicine Zhejiang Uni-
versity Hangzhou 310058 China

Abstract  Objective To measure mobility of dendritic filopodia complexity of dendritic arborization
using method of live imaging in cultured rat hippocampal neurons and to analyze their morphological char-
acters quantitatively. Methods Vectors expressing Green Fluorescent Protein — Fibrous Actin  GFP - F
—Actin and F — GFP were co - transfected into cultured rat hippocampal neurons at 5 d in vitro DIV
5 . Neurons expressing GFP were photographed and analyzed with Metamorph software. Results Den-

dritic filopodia was observed to move actively from DIV 7 to DIV 9. The mean density of filopodia was
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10.78 £3.78 /100 pm 10.68 £2.96 /100 pm and 9.99 £3.67 /100 wm P >0.05 and there
were 30.18 £14.03 % to 87.36 +20.88 % filopodia were mobile P <0.001 . During DIV 7 -
DIV 14 the total length of dendritic branches grew from 410.74 +185.98 pm to 1238.21 +418.32
pm P <0.001 and the number of dendritic branches increased from 18. 93 +7.23 to 33. 60 =+ 10. 46

P <0.001 . The density of spine was 37.17 £6.46 /100 pm at DIV 14. Conclusion The combina-
tion of live imaging with quantitative analysis is a useful method to study dendritic morphological develop-

ment in vitro including indicators of dendritic filopodia dendritic arborization and spines.
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Fig.1 Imaging of dendritic filopodia at DIV

8

A. Scale bar 20 pm B. Time - lapse movie of

dendrite from neuron shown in A. Scale bar 5 pm

Fig.2 Filopodia lengths over time
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Fig.3 Changes of length density and mobility of filop-
odia during development n=20
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