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THE EYII OF LIMNFAE PEFRFGRA

I. Introduction

The present paper embodies the results of
investigation regarding the histology of the eye
of the Hollusc, Liunoc&ae peregra, with special
attention given to the visual cells or retinulae.
This animal appeors most abundemnt during the cold
months of the year in the protected places of
running water, During the egg laying season and
probably the following wern monthse it tekes to
more seclusive places, meking it more difficult
to find. This study is compareble, in so far ae
it goes, with the histology of the eloements of
the eye as pointed out by Kepner and Taliaforre
(*16) in their atudy of Prorhynchus applanstus,
of Polycystis goetteili by Kepner and Lawrence
('18), or of Planaris maculate as meintained
by Taliaferro (°20).

II. Histology of the eye of Limneae peregrea

In Lixneae perogra the eoye appears as two

amaell and yet conspicuous black gpots at the






inner base of the stocky, broad, and browm
tentacles that protrude enterio~laterally, honoce
weking it a2 member of the sub-order Basoimztophora.
The positions occupied by the eyes with respect

to the cephelic genglion is almost directly over
the anterior lateral border of the latter. The
dark pigmented 2reas is made up of the pigment
cups and the lensos within the cups located

about midwey with respoct to &ll directions or
almogt centrelly disposed. It is to be further
noticed that the mouth of the pigment cup is not
dorsally directed but has a slight anterior and
lateral slant. A layer of pigment or eccessory
cells (Fig. 1, AC) constitutes, for the most

part, ite formation. In the same figure, (Fig.

l, P=G), it is seen that the pigment of the so
called pigment cup is represented and consists

of granules that densely crowd the area surround-
ing the outer surface of the accessory cells,

This concentration of pigment granules is easily
recognized after partial depigmentation, The
pigment cup has approximately at its center a

lens (Fig. 1, L) having a diameter renging






from one half to two thirds thaet of the cup at
the plece 1t 1s located,

Hesse ('97) in his work with tho eye of
Turbellaria showed that two sets ef eells enter
into 1ts formation, These twWo sets of elements
gro the pigment cells end the visual cells., The
pigment elements are columnar ©ells, the cyto=
plasa of which 1s densely crowded with pigmont.
The pigment cells may be considered to de the
accessory cells of the eye. They lle at right
angles to the surface of the lens and forum,
for the most pert, the body of the pigment
cup's well,

Entering this wall also are the distal
ends of the visual cells, It is with these
visual celle or the retinulae that this paver
is chilefly concermed. Until the work done on
tho retinulae of the rhabdocoeles in the last
ton yeers at the University of Virginia, the
rotinulae of invertebrates were not known to
present eny striking simsillarity to the retinulee
of vertebrates., Our study has, therefore, been
concentrated upon the nunber, distributlon, and
position of these retinulee in thils inveortebrate,

Limneae perogra.
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It is from the outer side of the pigmant
cup that the retinulae or wvisual cellg in this

eye issue forth being approximately perpendicular

to the pigment cupt's swrface., The rotimlae ere
most numerous at the deepest part of the pigment
cup and probably more so on its caudel surface
as compared to its cephalic region. It is
impossible to ascertain tho nuaber of retinulae
for a single eye but an approximation of it is
near three hundred,

The reolative distribution of retinulae with
referonce to certain projected axes of the eye
is of special interest. Since the pigment cup
is directed both anteriorally and at a slent
dorsally, there are two possible axes of light
most used. The rays of light entering from an
anterior oblique angle end those entering from
an anterior horizontel pleme probably concern
Limneae peregra most in discerning whatover
may be ahead end above, Tho reys couing from
an antorior oblique angie fall directly upon
the bottom of the pigment cup while the rays

coning from an anterior horizontal plane fall







on the caudal surface of the cup. Sinee this
covers most of the field accessible to the eye
it may be deduced thet therein lies the Teason
for the retinulae being most numerous in the
regions indicated above, viz., at the posterior
ventral and cscudal paris of the pipgment cup.
The position of retinulee with reference
to the light rays ontering the eyoe in Linmneae
porogra stands in sharp contrast with the re-
letions existing betwoen tho light rays oenter=
ing Bhe eyos of the frog, Polycystis goettoi,
or Prorhynchus applanatus snd their respective
retinulae, For in this case the light ray falls
first upon the distel end of the wvisual cell,
vhereas in the frog, Polycystis goettel, and
Prorhynchus applenatus the light ray strikes
the proxizal end first and nust pass through
the entire extont of these cells to play upon
their distal ende. In short, in this eye we
have a visual cell of the erect tynej whereas
in the eyes of tho frog, Polycystis goettei,
and Prorhynchus applanstus we heve inverted

types as shown in Fig. 2.







III. Oytology of retinulae

Because of the presonce of numerous piguont
grenulos and becsuse of the great number of cells
involved in this eye, special methods had to be
omployed to enable re to study the deteailed
anatony of the retinulase,

In order to render distinct theo cytology of
the three regions of the retinula of Limnesae
perogra, soctions of five and seven microns
thickness were carefully depigmented by the
use of fresh hydrogen peroxide (HoOg) for a
period of one hundred hours boefore staining in
iron heinatoxylin. Other methods of depigmentation
were used but not with the success of hydrogen
peroxide,

The retinula as observed in this study
presents three regions --- a distal part or
a rhabdome, & middle portion highly refractive
in nature ob the ellipsoid, and a third bearing
a nucleus or the myoid,

The rhabdoies are the essential structures
which stend at right angles to the surface of
the spheroidael lens. These rhabdomes lie within







tho wall of the pigment cup and display their
uniforn slendermess and emoothe contour (Fig.
1, R). Thore is a slight curvature in tho rhab-
dome near tho periphery of the pigment layer,
which curvaturo terainateos on reaching the
rofractive region and is K always bent in the
diroection of the base of thoe pigment cup,

This rhabdome ie void of striae and extends
outward from the pigment cup to the transparent
wedge shaped divieion or eliipsoid (Fig. 1, E)
of the retinule, The rofractive body is sciio-
what elongated and in general is similar in
shepe to that of a wedge, the blunt end, or

base of the wedge, being in the direction of
thet portion heving the nucleus and tho

pointed end, or apex, in the direction of the
rhabdome, The third region containe a nucleus
an? is confluent with a nerve-like fiber,

This fiber, in leaving the general contour of
the eye, curves in the direction of the cephalic
ganglion es a tapered fiber, The nucleus in the
nyoid of this retinula is in close proximity to

the central rerractive region. The iron







hematoxylin stain clearly outlines the contour
of the retimula by the derk coloration produced.
The rhabdcome assures 2 folirly dark appeerenco,
tho refractive body or ellinsoid is apparently
translucent, tho oval shaped nucleus of the
nyold contains many deoply stained granules of
varying sizes, while the distal tapering end
of the myoid that runs to the cephalic ganglion
assumos an glmost Jet black appearance,
IV. Comparison with other retinulae

By observing the similarity of the vetinulae
in Limneae perogra as over agalnst thet of the
frog observed by Arey ('18), or Prorhynchus
applanatus by Kepner and Foshee ('17), end that
maintained by Kepner and Lewrence ('18) for
Polycystis goettel, it is deduced thaet the
retinula in Limneae perogre is very nuch liko
those others and that the rogions found are
similar to the rhabdomo, ellipsoid, and myoid

occuring in the rods and cones of vertebrates,.






V. SUMMARY

1, Tho eye of Limneao psrogra is the erect type.

2. The retinulas are dilstributed with reference
to two axwes of the eye: (a) anterior obligue end
(b) anterior horizontel.

3, Accessory pigment cells and retinulee enter
the formation of the eye of Limnoae peregra.

4, The rotinula is siwilar to that of
Turbellarie and vertobrates in that it possesses
three regiongs (a) rhabdome, (b) ellipsoid, and
(c) nyoid.

Ve It 18 suggested that these retinuler
regione In theseo diverse groups of animals

ero homologous and not analagous.

R

De Do Carr
University, Va.,

Mey 15, 1924.
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Flg. 1. Camora-lucide drawing of 2 trensverse
section of the eye of Limneao perogra. X 1S00.
AG, accessory cells; L, lens; FPL, pigment layers;
R, retinulse.







Fig. 2. Dlagram ropresenting the homologuee in
the retinulao of e vertebrate, iiollusc, rhebdoocoelse,
and flatworm, I, retinula (rod) of frog (after Kepmer
and Fochoe, ('17))s; II, retinula of Limmeaeo poregraj
III, retinula of Polycystis gootteil (after Kopner
end Lawrence, '18); IV, rotinule of Prorhynchus
applanatus (efter Kepnor and Foshee, '17)s Lino 1
commects the rhebdomes of the four rotinulaej line
2 indicetes the refractive bodios (ellipsoids);
line 3 , the myoids; N, nuclel. Arrows indicate
path of light giving sensery stimulus,.
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