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Cellular Composition and Photoresponse of the Lens in the Onchidium Dorsal Eye.
NoBUKO KATAGIRI, KATSUMI FUIMOTO* AND YASUO KATAGIRI** (Department of
Anatomy and **Department of Physiology, Tokyo Women’s Medical College, Shinjuku-
ku 162, *Senshu University, School of Law, Chiyoda-ku 102)

ABSTRACT Cellular composition of the lens of the dorsal eye in Onchidium ver-
ruculatum (Opisthobranch, Gastropoda) was investigated by light microscope and the
photoresponsiveness of the lens cells and their identities were examined by means of a
fluorescent dye microelectrode technique. A pear-shaped lens located in the center of the
dorsal eye was composed of several lens cells and ensheathed entirely with connective
tissue. Number, shape, size and arrangement of constituent cells were considerably
varied in individual lenses. In most lenses, an upper principal part and a lower accessory
part could be distinguished, each of which was composed of a group of lens cells and
surrounded by glia-like cells. The principal part with a flat bottom contained 1—8
cells and occupied more than half of the lens, beneath which the accessory part contain-
ing 0—9 cells adjoined and formed the spherical bottom of the whole lens. The size of
the lens was almost linearly related to that of the dorsal eye itself, and it was noted that
the larger the lens, the more complex the cell composition. In 63% of the lenses, the
principal part was formed by a single large lens cell. Occasionally, free lens cells occurred
outside the lens proper. All the lens cells, independent of their location, were provided
with rhabdomeric microvilli and responded to light with a characteristic pattern of slow
depolarization. It was suggested that lens cells in the Onchidium dorsal eye play double
roles, that of a photoreceptor individually and of a dioptric apparatus en masse. (Zool.
Mag. 92: 199-206, 1983)
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Fig. 1. Relationship between diameters
of the dorsal eye and its lens,
Coefficient of correlation is 0.84
(n=51). The straight line was deter-
mined by linear regression analysis
(Y=A+BX, A=—9.57, B=0.75).

Diameter of dorsal eye
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Fig. 2. Relationship between diameter of

the lens and number of lens cells in the
principal part.

Lenses consisting of the principal and
the accessory parts (open circle) are
larger in size than those lacking the
accessory part (solid circle).
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Table 1. Lenses of the Onchidium dorsal
eye are classified into 28 types accord-
ing to the number of lens cells in the
principal and accessory parts of the lens.
76% of lenses consist of both the prin-
cipal and accessory parts, and 24% lack
the latter. Free lens cells are found out-
side the lens proper. The lens cells
injected with fluorescent dye after
recording of the response to light are
marked by asterisks (*).

No. of lens cells

Type bE
Principal Accessory Free

1 1* 0 0—1 7
2 1 1 0—3 6
3 1% 2% 0—2 11
4 1 3* 0—2 9
5 1 4 0—2 9
6 1 5 2—3 2
7 1 6 3 1
8 1 7 0—7 2
9 1 g* 0 1
10 2 0 0—2 2
11 2 3 0 1
12 3 0 0—1 3
13 3* 2 0 2
14 3 3 1 2
15 4% 0 0—1 3
16 4 1 4 1
17 4 2 0 1
18 4 3 0 1
19 4 4 1 1
20 4 5% 0—2 2
21 4 6 2 1
22 5% 3 0 1
23 5 9 3 1
24 6 1 2 1
25 6 4 1 1
26 6 5 0 1
27 7 0 2—5 2
28 8 0 0 1
Total 76
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Fig. 3. Relationship between diameter of

the lens and number of cells in the
accessory part. Principal part is formed
by a single cell.
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Fig. 4. Diagram of a typical lens in an
Onchidium dorsal eye. A, accessory

part; F, free lens cell; M, micro-
villi of lens cell; N, nucleus of lens
cell; ON, optic nerve, P, principal
part; Pg, pigmented layer; R,

receptor cell layer.

Flalks, 2TESIK]IEOHEEE - VX TE
ST, ERIZIEOHEE b OL Y XZHEEN DS
%L (63% , 20 THEH I BEEIm 2~
EoHE»SX B L v X (B3~58) 2HFMBO
BBV Y X EBILFEMTE (Figs. 4; 5a,

Fig. 5.

a) Micrograph of a vertical section of an Onchidium dorsal eye. The lens (type 5 in
Table 1) is composed of a single cell in the principal part and of four cells in the
accessory part. The upper portion (M) of the lens cell is more intensely stained with
toluidine blue.

b) Fluorescent-micrograph of a dorsal eye. One (*) of three cells in the accessory part
(type 4 in Table 1) shows intense fluorescence of the dye injected after recording.
Microvilli (upper portion) of lens cells and inclusions in receptor cells show weak
autofluorescence.

c) Micrograph of a transverse section through the upper part of a dorsal eye. Three
cells in the principal part (type 12 in Table 1) are arranged radially. Microvilli (M)
of these cells are adjoined to each other at the center of the lens.

d) Fluorescent-micrograph of a dorsal eye. One (*) of five lens cells in the principal
part was impaled (type 22 in Table 1).

e) Micrograph of a vertical section of a lens formed by a single cell (type 1 in Table 1).

f) Fluorescent-micrograph of a free lens cell (*) injected with dye. A spherical lens
(type 6 in Table 1) is situated in the center of the eye, which is outlined by a broken
line.

A, accessory part; E, epidermis; F, free lens cell; M, microvilli of a lens cell; N, nucleus

of a lens cell; ON, optic nerve; P, principal part; Pg, pigmented layer; R, receptor

cell layer.
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Fig. 6. Intracellularly recorded response

to light from the cell shown in Fig.
5d. Middle trace indicates the light
signal,
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BEEL Y iR S, LY XBEOFBRICET
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