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New Findings on the Pseudounipolarization of Neurites
in Rat Dorsal Root Ganglion Cells
— Observations of Dissociated Cell Culture Using a VTR System —

Takafumi NINOMIYA
Department of Anatomy (Section 1), Sapporo Medical College
(Chief : Prof. K. TAKAHASHI)

ABSTRACT It is well known that dorsal root ganglion (DRG) cells at early stages of develop-
ment are bipolar and later become pseudounipolar in the process of cell differentiation. This mor-
phological change has also been reported in tissue cultures. The author, using a video recording
system, cultured DRG cells on day 18 of gestation and observed the morphological change of the
neurons from being bipolar to pseudounipolar. The original process of the DRG neurons first
disappeared within 30 minutes in culture and then the neurons elongated forming one or two new
neurites. Successive observations of the DRG cells revealed that they were spindle-shaped at 21
hours of culture, eccentric bulged at 23 hours, and bell-shaped at 30 hours, finally becoming short-
stem unipolar cells at 34 hours of culture. The elongation of new processes by the unipolarized DRG
cell after 48 hours of culture and the change of the DRG cells again into bipolar cells revealed a
similarity to the usual unipolarization. The author presumes that DRG cells in the early develop-
mental stages of culture repeat the morphological change from bipolar cells to unipolar cells and
finally the DRG cells become mature pseudounipolar neurons after two weeks of culture.
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Fig. 1 DRG cell in culture from 0 hours to 16 hours (A-H). The arrowed cell in Fig. 1A is the target of the
observation. Several thin processes of the neuron repeatedly appeared and disappeared (B) and then
the neuron elongated a neurite (arrowheads) (C-E). Another neurite appeared on the opposite side of
the neuron from the first neurite (F) and the DRG cell changed into a bipolar cell (G and H). Aste-
risks are fibroblasts. Numerals shown in the lower right corner show the culture time (hours and min-
utes). x200.
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Fig. 2 The DRG cell in culture from 21 hours to 34 hours (A-H). The cell elongated two neurites in opposite
directions (A). A new neurite (arrow) appeared from the DRG cell (B) and disappeared (C). And
then another neurite appeared from the neuron (arrowhead) (C and D). The DRG cell was bell-shaped
(E) and the cytoplasm of the cell elongated (F). Then the DRG cell changed into a pseudounipolar cell
(G and H).
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Fig. 3 The DRG cell in culture from 36 hours to 59 hours (A-H). Two new neurites (arrows) appeared from
the unipolar DRG cell (A-D). These neurites became one neurite and the DRG cell changed into a
spindle-shaped bipolar cell (E), then an eccentric bulged bipolar cell (F) and then a bell-shaped bipolar
cell (G and H).
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Fig. 4 The DRG cell in culture from 60 hours to 70 hours (A-F).
A new neurite (arrow) appeared from the cell (C).

became spherical (B).

The cell body of the bell-shaped cell (A)
The original neurites and a

new neurite approached each other (D) and the DRG cell changed into a bell-shaped bipolar cell again
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Fig. 5 Drawings summarizing the process-forming of DRG neurons in culture. DRG neurons in the early stages
of culture repeated the morphological change from bipolar cells to unipolar cells.
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