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5t Figure 5 Colour contrast sensitivity plots of the protan axis
from affected patients. Beyond 6° of eccentricity, none of the
patients were able to identify coloured images at 100% contrast
4r between image and background.
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0t c”‘.. . R B®, Qg0 ;’ ¢ o rod fiysfunction but was slight!y le§s severe, the
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“2F Lt ’ persistence of cone-mediated contrast detection
- - L L L L ! in the photopic state, but a loss of absolute cone
-10 0 10 20 30 40 50 60 sensitivity in the scotopic state. Colour contrast
sensitivity testing detected abnormal pericentral
6rC cone function in areas where rod and cone
sensitivities were thought to be relatively normal
St based upon static perimetric and adaptometric
s testing. The flash electroretinogram responses
i were reduced to a minimal cone response in three
s 3l o patients and extinguished in the fourth. L
° The areas of scotopic and photopic sensitivity
@ loss are generally the same implying that both
E rods and cones are affected by disease. The data
o do not make it clear whether both photoreceptor
S classes are affected primarily or the cones are lost
as a consequence of demise of rods. This distinc-
tion formed the theoretical basis for the division
between the two classes of dominant disease.***
In those subjects with residual function suffici-
: . ent to make measurement reliable it appears that
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Figure4 Dark adaptation
curves. (A) Patient V-2, at
3°(O) and 9° (@) from
fixation; (B) patient V-6 at
3°(O) and 90° (@) from
fixation; (C) patient V-9,
both symbols at 3° from
fixation. The small symbols
indicate normal recovery
from bleach at 3° of
eccentricity.

Time (minutes)

ness was described as occurring in the fourth
decade with rod and cone responses lost by the
fifth or sixth decades implying the type II form of
RP.** Some variability of disease expression
was detected in our family as is common in
autosomal dominant disease, and the inconsist-
ency may be due to chance alone. Testing
corroborated the severity of disease in our family
with profound loss of both photopic and scotopic
function. Isolated rod and cone sensitivities
under all conditions were markedly abnormal

be lost as a secondary event.

Because peripherin-rds is expressed in both
rods and cones, it is feasible that both rod and
cone photoreceptor function are primarily
affected by this mutation. To date, five muta-
tions in the RDS gene have been identified which
are associated with autosomal dominant retinitis
pigmentosa phenotypes." %' 2 In four of these,
cone responses in young affected patients were
significantly delayed and moderately reduced in
amplitude. Furthermore, four additional RDS
gene mutations, each with proved autosomal
dominant inheritance have been identified -as
causing macular dystrophy.? # Affected patients
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100w some rhodopsin mutations.
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Figure6  Electroretinographic data from patients V-6 and V-7. Upper row: blue 460 nm flash
semisaturating for rods. Second row: intense blue flash, with rod and cone activity. Third row:
30 Hz flicker. Fourth row: red 660 nm flash on green 550 nm background.
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Figure7 Pattern evoked electroretinograms from two patients. The P50 amplitude was
reduced to below 25% of the normal value in patient V-7 and to 50% of the normal value in

patient V-2,

with either of the arginine 172 mutations demon-
strated central rod and cone sensitivity loss,
there being some evidence to suggest that the
cones may be a primary target of disease.*

The putative function of peripherin-rds may
provide an explanation for the differential
involvement of both rods and cones with
different mutations. Peripherin-rds is a photo-
receptor protein with a primary structure of 346

amino acids, four transmembrane hydrophobic .

domains, and 2 N-linked glycosylation sites, one
of which is conserved across four species.”* It is
believed to be important to the physical structure
of the outer segments, and may be responsible
for the stability of the edge of the discs or
maintenance of the parallel arrangement of the
outer segment membranes.” It has been sug-
gested that non-covalent bonding of peripherin-
rds to ROM-1, a rod specific protein structurally
related to peripherin-rds may be important in
rods but this cannot be the case in cones since

. ROM-1 is found only in rods.” Therefore, it is

conceivable that a mutation which would inter-
fere with the binding of ROM-1 would disrupt
rod structure but not that of cones. Such a
distinction does not explain the pathogenesis of
central and peripheral degenerations, unless
functional differences exist between central and
peripheral photoreceptors with respect to
peripherin-rds. Such differences have yet to be
sought. Consequently, a mutation of the RDS
gene could theoretically alter the structural
stability of rods or cones alone, or both, and
produce many different phenotypes.

The expression of the RDS gene differs
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