















































































































































Model No. 45

Macular Retinal Degeneration

Human Disease: Macular degeneration

Animal Model: Feline Central Retinal Degeneration (FCRD)

Reprinted from:
COMPARATIVE PATHOLOGY BULLETIN
6:1, January 1974

Contributed by Craig A. Fischer, D.V.M., Department
of Pathology, Industrial BIO-TEST Laboratories,

Inc., Northbrook, lllinois

Biologic Features: Diseases of the macula of the eye in man
generally lead to at least a temporary reduction in visual acuity
and often permanent blindness. The macular region in most
lower animals is not as anatomically or functionally specialized
as in man and pathologic lesions are rarely described. Recently,
however alterations demonstrated by ophthalmoscopy, elec-
troretinography, fluorescein angiography, light and electron

" microscopy have been described in different breeds of domesti-

cated cats with visible macular lesions and described as Feline
Central Retinal Degeneration (FCRD) (1,2).

Ophthalmoscopically, the typical spontaneous macular le-
sion in cats is bilaterally symmetrical, hyperreflective, ovoid
and excavated (Figure 1). In some cases, the lesions are cysti-
cally elevated while in others the observable alterations vary;
but the contours of the lesion generally correspond to the
maximum ganglion cell and cone cell density limits in the feline
retina (3,4). Clinically, the disorder is dissimilar to feline
generalized retinal atrophy in which there is diffuse tapetal fun-
dic hyperreflectivity and subnormal vision (5,6). Preliminary
electroretinographic studies show normal rod cell function, ex-
cept where there are extensive lesions in the posterior pole, and
generalized cone cell dysfunction (2).

Histologically, the lesions are generally confined to the
macular region and apparently begin with loss of photoreceptor
cell elements and nuclei which lead to diminution of cellular
elements in other layers of the outer sensory retina. The external
limiting membrane and inner nuclear layer are often in close
proximity to the retinal pigment epithelium (Fig. 2). In extreme
cases, there is loss of cellular components in all retinal layers
with internal glial cell proliferation. Proteinaceous fluid ac-
cumulation in the subretinal space and loss of photoreceptor cell
elements and nuclei are present in those cats with cystically ele-
vated macular lesions and appear to be associated with subreti-
nal fluid leakage when observed on fluorescein angiograms (2).
Electron microscopy reveals diffuse lamellar disorientation of
the outer receptor elements of the cone cells in the peripheral

retina as well as those adjacent to the central lesion (2).

Fig. 1 Fundus photograph of cat with Feline Central Retinal Degeneration
(FCRD). Lesion is hypereflective and consumes the area centralis or macular
area which, in the cat, is defined by a marked concentration of cone receptor
elements and ganglion celis.

The ophthalmoscopic expression of FCRD may at least be re-
lated to age, color dilution and diet. An apparent progressive
disorder, the observable incidence of FCRD increases with age.
The Siamese color diluted breeds often have observable lesions
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of greater intensity and variability when compared with Domes-
tic Short Haired or Persian cats. Macular lesions have also been
observed early in an experimentally produced progressive
cone-rod degenerative process in cats fed a specific
semipurified diet (7).

Comparison with Human Disease. The highly specialized func-
tional nature of the macula in man distinguishes the clinical
manifestations of human maculopathies from those in cats.
There is generally a direct relationship with the degree of altera-
tion and visual loss in man whereas cats do not manifest clinical
visual deficits when macular lesions are present. [t appears,
however, that FCRD maculopathy may be only part of a more
generalized cone cell degenerative process and similarto certain
specific cone cell disorders in man (2.8). As demonstrated in a
specific nutritionally-induced feline retinopathy, however,
maculopathy and cone cell dysfunction may be only the early
manifestations of a degenerative process which eventually in-
volves widespread rod cell degeneration as well (7) although
this sequence, as yet, has not been observed in FCRD. Studies
including long term sequential ophthalmologic examinations.
test breedings of affected parents, thorough electroretinog-
raphy, fluorescein angiography and electron microscopy are
necessary to further classify FCRD clinically and to relate it
more specifically to macular disorders in man.

Availability: Routine ophthalmoscopic examinations of large
populations of cats are advisable for finding cats with FCRD.

Editorial Comment: Disagreement exists as to the suitability of
an animal model for macular degeneration in a species which
does not have an anatomic macula. Some feel that a lesion in the
area centralis is worthy of comparative study even though this
region is not as well developed as the macular area in man. The
potential usefulness of this feline disease as a model justifies its
inclusion in this series.
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Fig. 2 Photomicrograph of lesion in
Figure 1. There is a large focal area of
retinal atrophy aimost totally confined to
the outer retinai layers and appears to
sequentially invoive the other receptor
elements. (H & E x75). See insert.



