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Morphological Changes of Rat Dorsal Root Ganglion Cells
in the Process—forming Period

II. Time-sequential Observation of Dorsal Root Ganglion Cells in Culture

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

Rat dorsal root ganglion cells on day 14 of gestation were cultured under the condition that led
to a good cell differentiation. The incidence of appearance of pseudounipolar cells was then
estimated time-sequentially by silver impregnated preparations. Further, fine structures of dorsal
root ganglion cells, especially their proximal portions of processes, were observed with a transmission
electron microscope.

1. In silver impregnated preparations, bipolar cells occupy 76% of all ganglion cells at the 6th
day of culture, while unipolar cells increase to about 50% at the 8th to 16th day of culture.
Unipolar cells increase to about 80% at the 22nd day of culture.

2. Cultured dorsal root ganglion cells at successive developmental stages were observed with a
transmission electron microscope. By observing the morphological transformation from bipolar cells
to pseudounipolar cells, it is confirmed that the unipolar stem process derives from the elongated
cytoplasm of the cell body. No evidence is obtained that the two processes of bipolar cells fuse

together to make a stem process.
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Cell type "\ Dasincutuwe 6 8 10 12 16 2 24 28
1. Spindle-shaped and Eccentric B . B
bulged bipolar cell <\/‘ 4 13 4 6 12
2. Bell-shaped bipolar cell Q 32 40 29 45 34 17 23 14
7N\

3. Short-stem unipolar cell Q 4 11 138 15 12 11 10 4
4. Long-stem unipolar cell @ 20 36 54 34 42 71 67 82
Counted number 125 150 124 127 237 63 99 334
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Fig. 1 Light micrographs of semi-thin sections showing dorsal root ganglia (DRG) at the 28th day of culture.
a: Although the size of neurons are variable, cell bodies are uniformly stained. Arrows show myelinated fibers.

%, connective tissue surrounding the ganglion cells.

b: An enlarged view of Fig. la.

Epon embedded, toluidin blue stain.
Numerous lipofuscin granules are observable in some of the neuronal perikarya.

X 360.

Satellite cells are shown by arrowheads. Arrows show myelinated fibers. x910.
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Fig. 2 Electron micrographs of a spindle-shaped bipolar cell in the early stage of DRG culture.
a: Two opposite processes, the central (arrow) and the peripheral (arrowhead), are observable. S, satellite
cell. %x4500.
b and c: Enlarged views of the two processes of Fig. 2a. The characteristics of each process are evident. Central
process is covered by a satellite cell (S). b, x8900. ¢, x9000.
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Fig. 3 An electron micrograph showing the transitional stage between eccentric bulged bipolar and bell-shaped

bipolar cell.

Two processes of the spindle-shaped bipolar cell approach each other (arrow and arrowhead) on

one side of the cell body. The satellite cell (S) is seen near one of the processes, probably the central one

(arrow). x6400.
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Fig. 4 Electron micrographs of a bell-shaped bipolar cell.
a: One process, probably the central side, is shown by an arrow. An arrowhead shows the proximal portion of
the peripheral process. S, satellite cell. X 5000.
b: An enlarged photograph of the proximal portion of the two processes.
the original portion of the peripheral process (arrowhead). x14200.

Note the aggregated neurofilaments at
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Fig. 5 Electron micrographs showing the stem processes of the initial stage of unipolar cells.

Note that the stem

process portions show the structures of perikaryal cytoplasm, and not the structure of cell processes. In both
Figs. 5a and b, the two bifurcated processes are observable. Arrows show the bifurcated portions. a, X 7000.

b, x9300.
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Fig. 6 Electron micrographs of the short-stem unipolar cells.
a: Note the parallel-oriented microtubules and neurofilaments in the stem process and the two bifurcated
processes (arrow). X 7700.
b: An enlarged view of Fig. 6a, showing the bifurcated portion from the stem process (SP). Clusters of free
ribosomes are observable at the bifurcated portion. x23000.
c: A photograph taken from another section, showing a similar structure as Fig. 6b. SP, stem process. X 16000.
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