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Fine Structure of Pear-shaped Cells and ¢ Vesicle-rich
Cells ” in Pyloric Caeca of Rainbow Trout

Norihiko Kimura

Pear-shaped cells and ‘‘ vesicle-rich cells’’ in the epithelium of pyloric caeca of the
rainbow trout, Salmo gairdneri, were examined mainly with the electron microscope.

1. Pear-shaped cells are faced on the epithelial lumen of the pyrolic caecum and
separated from the basement membrane of the epithelium. They are provided with a
small number of microvilli on the apical surface and connected with the neighboring
epithelial cells by the junctional complex. The most conspicuous features are the encas-
ing of the endoplasm with a layer of the finely filamentous material (corresponding to the
ectoplasm or cytoplasmic capsule) measuring from about 700 to 850 my in thickness just
beneath the plasma membrane, provided with several tens of the membrane-bound rodlets
in the central region of the cells, and showing mitochondrian concentration in great num-
bers in the upper part of the cells.

In the basal portion of the pear-shaped cells there is an indistinct or almost absent
region of the cytoplasmic capsule where there appear several cored vesicles 900~ 1000 A in
size, various profiles of the rough endoplasmic reticulum with very sparse ribosomes and
glycogen granules. Most nuclei of the pear-shaped cells in longitudinal sections take a
horse-shoe shape and are located eccentrically in the base. Golgi apparatus, contiguous
to the nucleus, consists of lamellae, many vesicles and an occasional vacuole. Cisternae
of the rough endoplasmic reticulum show various vacuolized profiles with very sparse
ribosomes on their outer sides.

Each rodlet consists of an oval ampulla and a long process extending toward the apical
region of the pear-shaped cell. The process is projected from the ampulla but never into
the pyloric caecum lumen. An electron-opaque axis originating from the ampulla runs the
central part of each process. A number of cored vesicles 900~ 10004 in size tend to con-
centrate around the boundary between the ectoplasm (or cytoplasmic capsule) and endo-
plasm in the mitochondria-concentrated area, and they seem to be formed in tubular pro-
files of the smooth endoplasmic reticulum.

2. Pear-shaped cells are neither parasitic cells such as Rhabdospora thelohani, nor a
life cycle form of goblet cells, nor wandering cells such as granular leucocytes and lym-
phocytes.

3. Several cells of a new type were found by electron microscopy in the epithelium
of the pyloric caecum, close to the pear-shaped cell or singly, and were named as a
¢ vesicle-rich cell”. The majority of cisternae of the rough endoplasmic reticulum show
various vesicular profiles with very sparse ribosomes and contain the moderately electron-
opaque flocculent or finely granular material. Flattened cisternae of the smooth endo-
plasmic reticulum wind in various directions forming a double or triple lamella whose
development is different from cell to cell, and they are located also in the cytoplasm of
the infranuclear area near the basement membrane. Morphological findings character-
istic of Golgi complex except for the above-mentioned winding lamellae, however, have
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not been found, and therefore it is difficult to determine whether the lamellae can be

identified with the Golgi lamellae.

(Gunma Prefectural Fisheries Experimental Station, Shikishima-cho, Maebashi, 371, Japan)
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Rhabdospora thelohani (Thélohan, 1892; Duthie,
1939; Bannister, 1966), pear-shaped cell (Vickers,
1962; Hale, 1965; Iwai, 1968, 1969), rodlet cell
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Fig. 1. An epitherial portion of the pyloric caecum in the rainbow trout.
Two pear-shaped cells (PC), one goblet cell (GC) and several wandering
cells (WC) are shown among the epithelial cells. The pear-shaped cells
appear to face on the lumen (L) by a small stroma. Embedded in Epon

and stained with toluidine blue.

% 1300.
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METEEZER L U QB T, HFIIEMRE & M-
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Fig. 2. A 'nucleated portion of a longitudinally sectioned pear-shaped cell. Cyto-
plasmic capsule (CC) is indistinct at the infranuclear area where there are several
cored vesicles (arrow) and vacuolized cisternae of the rough endoplasmic reticulum
with very sparse ribosomes. EC: epithelial cell, G: Golgi apparatus, N: nucleus,
Ra: ampulla of the rodlets, Rp: process of the rodlets. x14,800. Insert:
Magnified rectangular area. Pinocytosis occurs (arrow). x 33,600.

— 96 —



AF P B > pear-shaped cell & “/)\Jlafifia”

(Fig. 1).

ETHERENER

I. pear-shaped cell

MHNE BT < ) 700~ 800 my: T, A7 4R AEIC
B, JhbHORMEIHIEOPIEE AR B & 5 iR

ICELSI L T B (Figs. 2-7), BRHRCIRAIG b D & A
Lo (180~2504) kb BA%, KGEHHL, MMt
N2 ~BAERLILDTH D, BENCILETFHE
D&tk (multivesicular body) 23 2~3 fHz.5
hDZEND B, ZhUAT L HE/) (900~ 1000

Fig. 3. Mitochondria- and rodlets-concentrated areas of the same cell as shown in
Fig. 2. Various vacuolized profiles of the rough endoplasmic reticulum containing
the flocculent material occupy the cytoplasm around many ampullae and obliquely

sectioned processes of the rodlets. CA:

central axis, CC: cytoplasmic capsule,

EC: epithelial cell, Gl: glycogen granules, M: mitochondria, Ra: ampullae of
the rodlets, rER: rough endoplasmic reticulum, Rp: processes of the rodlets.

x 14,800,
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A) mi (570~7008) LEETS. chbit
M EEH & e T s S %, BER AR DM

NBHEETIL, LA ERbhigy (Figs. 2,4,5,6).

HEEER T, HFIEO—BARIIEY, Floilizd
ACBEELLWRE, S5 (Figs. 2, 4), i
2T BECER F X EBRAYET 2EE Mk LT
7Y a—y R, Y BV — A, IHCDED
BN ERFEL TS, SO X5 IR TIXL
E LiERaskrE R (pinocytosis) R+ B2 & b h 5
(Fig. 2).
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PUCIEATE T HEE O MAE R R B2 B FEAET 50
(Fig. 3), ZO5MILFLL—HTRL, TORER
BTxdinnbodpsb (Fig.5). i, BRIz

3.

Fig. 4. An infranuclear area of a pear-shaped cell. The cytoplasmic capsule (CC)
is indistinct at the infranuclear area which is occupied by cored vesicles (Cv), non-
cored vesicles, and expanded cisternae of the rough endoplasmic reticulum (rER).
Golgi apparatus (G) consists of a few lamellae, a vacuole (Gv), and many vesicles.
An arrow shows a vesicle which is in contact with the plasma membrane. M:
mitochondria, Mv: microvilli projected from an epithelial cell into the intercellular

space, N: nucleus. x27,500.
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RSB ELE Eh T 5 (Figs. 2, 3). &R
ko e 1 KOFEFEEOWMIE - TS
(Figs. 2, 3, 5). ZhUIERGBOBEATICEAT 523
(Figs. 2, 3), Z DCTLOERILH 100~150 my =
REMTIL 170~200 my, X HIZZERE W < Tt
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Rz .
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BoHmb—ELY, TOEEIEMNTHS (Figs. S,
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Fig. 5. An transversely sectioned portion near the apical region of a pear-shaped
cell. A great number of mitochondria (M) are concentrated surrounding the
rodlet processes (Rp). A few cisternae of the rough endoplasmic reticulum contain

moderately electron-opaque oval particles.

Many cored vesicles (Cv) tend to be

concentrated around the boundary between the endoplasm and the cytoplasmic
capsule (CC). This phenomenon may suggest that they are formed within cisternae
of the smooth endoplasmic reticulum (arrow). Gl: glycogen granule. x20,800.
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