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Abstract

Tast bud cells of mammals were classified into four types:type I, II and Il cells
extending from the basement membrane to the taste pore, and basal (type IV) cells lo-
cated in the basal part. Type ] cells contained dense granules in the apical cytoplasm
and secreted them into pores.

Type II cells contained numerous vesicles, vacuoles and smooth endoplasmic reticul-
um throughout the cytoplasm, although their function is unknown. Type [l (gustatory
or receptor) cells were characterized by the presence of afferent synaptic contacts
with the nerve terminals, and of large dense-cored vesicles (80-100 nm in diameter)
scattered throughout the cytoplasm. Basal cells are considered to be the stem cells
which differentiate into each type of cell, I, I and II.

Fluorescence histochemistry and light microscopic autoradiography revealed that some
of taste bud cells in the mouse were capable of taking up monoamine precursors (5-
HTP or L-DOPA). By electron microscopic autoradiography, it was shown that type
[ was the only type of taste bud cells to incorporate exogenous *H-5-HTP. In addi-
tion, the ultrastructural changes were observed in the type I cells after administra-
tion of 5-HTP. Small dense-cored vesicles(30-60nm) appeared throughout the cytoplasm
and accumulated especially at the presynaptic membranes of afferent synapses. The
electron densities of large dense-cored vesicles (80-100nm) became more dense as
compared with untreated mice. The results suggest that type Il cells take up monoa-
mine precursors and convert them to monoamines. The small and large dense-cored

vesicles in the type I cells are believed capable of storing and releasing monoamines
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which act as neurotransmitters from the gustatory cells to the nerves.

Key words . Taste bud, ultrastructure.
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Fig. 1. Apical end and pore region of a taste bu
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A

d from a mouse foliate papilla. Type I (1) cells

contain many dense granules (G), and end in microvilli or in slender processes which pr-
otrude from the pore. Type Il (2) cells contain numerous vesicles and vacuoles. A num-
ber of vesicles occur in the pore (P), being embedded in an amorphous dense substance

(X 17, 000)

Fig. 2. The content of a dense granule in a type T cell is being released into the pore (double

arrows). X 40, 000
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Fig. 8. Detaiis of the upper part of a taste bud from a mouse foliate papilla.

e

Some vacuoles (VA) in a type Il cell contain single vesicles within their
lumens. Numerous vesicles(V)occur in the pore and are found embedded
in an amorphous dense substance.G dense granules of type] cells.x33, 000
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Fig. 4. Apical cytoplasm of a type Il cell from a mouse
foliate papilla. A number of vesicles, vacuoles,
tubular vesicles and lysosomes are abundant. C
centriole, D desmosome. X 67, 000
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Fig. 5.

Fig. 6.
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Cytoplasm of a type [l (gustatory)3)cell from a mouse circumvallate papilla.
There are scattered large dense-cored vesicles (large arrows). Several
small clear vesicles (small arrows) and large dense-cored vesicles (large
arrows)are closely associated with the membrane density of an afferent
synaptic contact. N nerve terminals, T tonofilaments. X28, 000

A synaptic contact between a type [l cell (3) and a nerve terminal(N)in
a 3 week-old mouse circumvallate papilla. Small clear vesicles are seen
(arrows) crowded against the presynaptic membrane. The nerve terminal
contains many mitochondria and large dense-cored vesicles. D desmosome,
T tonofilaments. X28, 000
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Fig. 7. Light microscopic autoradiograph from a mouse
circumvallate papilla, taken 1 hour after admini-
stration of *H-thymidine. A basal cell (arrows)is

labeled. X 740

Fig. 8. Light microscopic autoradiograph from a mouse
circumvallate papilla, taken 7 days after admini-
stration of *H-thymidine. A long and dark-stained
cell (arrows)is labeled. X 740
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Fig. 9. Cross and longitudinal section of microvilli. Note a para-
llel pattern of core filaments (5-7nm in diameter) in the
microvilli. X54, 000

Fig. 10. Longitudinal section of the apical region of two adjacent
taste bud cells in a mouse foliate papilla. The tight junction
(TJ)can be seen. T microtubles, F filaments, G dense gra-
nules of type I cells. X78,000
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Fig. 11. Upper part of a type I cell from a mouse circumvallate papilla.
Note longitudinally oriented microtubules in the cytoplasm. X19, 000
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Fig. 12. Diagram of a longitudinal section of a taste bud from a circumvallate or

foliate papilla (upper diagram), and a fungiform papilla (lower diagram).

1 type I cells,2 type I cells,3 type I cells, B basal cells.
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Fig. 13. Fluorescence micrograph of a circumvallate papilla from a mouse after ad

of 5-HTP. Numerous fluorescent cells are seen in the taste buds situated in the epi-

thelium along the groove (G). X160

Fig. 14. Light microscopic autoradiograph from a mouse foliate papilla after administration of
SH-5-HTP. Several labeled cells (arrows)can be found in the taste buds.G groove.

X 840
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Fig. 15. Electron microscopic autoradiograph from a mouse foliate papilla after
administration of *H-5-HTP. A labeled cell is seen in the taste bud. X 9,000

Fig. 16. Higher magnification of Fig.15. The labeled cell is classified as the type I, because
of the existence of large dense-cored vesicles (DV) and an afferent synaptic con-
tact (arrows) with a nerve terminal (N).X 23,000
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Fig. 17. A synaptic contact between a type [ cell (3) and a nerve terminal
(N) from a mouse foliate papilla after administration of 5-HTP.

Small dense-cored vesicles (arrows) are accumulated at the synaptic
membrane. DV large dense-cored vesicle. X38, 000

Fig. 18.

Cytoplasm of a type Il cell from a mouse foliate papilla after admini-
stration of 5-HTP.

Scattered large (large arrows)and small (small arrows) dense-cored
vesicles are seen. The cores of large vesicles are homogeneous and
highly electron dense. X33, 000
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Fig. 19. Nerve terminals of a taste bud from a 7 day-old mouse circumvallate papilla.

A number of small clear vesicles and large dense-cored vesicles occur in the
nerve terminals (N).3 type I cell, S afferent synapse. X 28,000
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