




Ocularfindings associated with a 3 base pairdeletion in theperipherin-RDS gene in autosomal dominant retinitis pigmentosa

Figure 3 Scotopic
perimetry ofthe central 600
with a blue (450 nm)
Goldmann size V test
stimulus (A,C,E) and of
the central 30' with a red
(650 nm) test stimulus
(B,D). (A) Patients V-2;
(B,C) patient V-6; 44 (E,F)
patient V-9.
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Fig 3B

Fig 3C

elevated by 2 and 3-5 log units respectively.
Depression ofsensitivities was less marked under
photopic than under scotopic conditions.
and cone function was detectable throughout the
visual field in two subjects (V-2, V-9), depression
of cone sensitivities of 1-2 log units being less
marked than those of rods (1-4 log units). In the
other two little function was detectable outside
90. Recovery from bleach was recorded at two
paracentral points in each subject (Fig 4). At 30
of eccentricity the prebleach thresholds were

elevated by 1-2 log units, the rod-cone break
occurred at the normal time and final thresholds
were achieved by 45 minutes. In V-2 at 90 of

Fig 3LE

eccentricity the prebleach threshold was elevated
by 4 log units and the recovery was monophasic
without evidence of rod contribution.

Colour contrast sensitivities were normal
centrally in all .four subjects but beyond 60 the
objects were not seen at 100% contrast (Fig 5).

In V-7, the electroretinogram was extinguished
(Fig 6) and the pattern electroretinogram was
just detectable (Fig 7). The electroretinograms
were severely depressed in the other three for
every testing condition. Minimal cone responses
were registered with the 30 Hz flicker and to a
red (660 nm) flash on a green (550 nm) back-
ground. The pattern electroretinogram was also
abnormal, the P50 amplitude being reduced to
50% of the normal value.

Discussion
In our family with a cysteine 118/119 del
mutation in the RDS gene, affected members
consistently had early onset nyctalopia, and a
mild reduction of central acuity with advanced
visual field constriction by the third decade of
life. The findings are characteristic of retinitis
pigmentosa and contrast with central retinal
dystrophies which have been recorded with
other mutations in the RDS gene.2 22
The disease appears to be more severe than

implied by initial description by Farrar et al of
mild functional loss and late onset of symptoms
with this 3 base pair deletion'3'4 although the
findings are qualitatively similar. Nightblind-
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Figure 5 Colour contrast sensitivity plots ofthe protan axis
from affected patients. Beyond 60 ofeccentricity, none ofthe
patients were able to identify coloured images at 100% contrast
between image and background.

0

outside the central 100 of visual field in all
2 c patients tested, and by the late twenties, pro-

OPR , found photoreceptor sensitivity threshold eleva-

.°U.axt(-O 0 o - - tions were recorded as close as 30 from fixation.
*%.%a * Cone dysfunction occurred concomitantly with

o O :.°6°0oo rod dysfunction but was slightly less severe, the
*

°°o:.s. ° °°° 's°°°°°° sensitivity of central cones in light adapted
-1 ° ''.r.,..... ...conditions being less depressed than in dark

. A -- s .P.adapted conditions. This is explained by the
-2 persistence of cone-mediated contrast detection
I100 10 20 30 40 50 60

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

6 C sensitivity testing detected abnormal pericentral
cone function in areas where rod and cone

5 sensitivities were thought to be relatively normal
based upon static perimetric and adaptometric

4 testing. The flash electroretinogram responses
were reduced to a minimal cone response in three

3 O patients and extinguished in the fourth.
The areas of scotopic and photopic sensitivity

2 % loss are generally the same implying that both2 rods and cones are affected by disease. The data
1 do not make it clear whether both photoreceptor

classes are affected primarily or the cones are lost
0 % * as a consequence of demise of rods. This distinc-
1P-A4soo>@",tion formed the theoretical basis for the division

-1 e between the two classes of dominant disease.32-3U
V*4.It In those subjects with residual function suffici-

-2 **r.@@: * ent to make measurement reliable it appears that
. the photopic system was less involved than the

-10 0 10 20 30 40 50 60 scotopic implying the possibility that cones may

Time (minutes) be lost as a secondary event.Because peripherin-rds is expressed in both
tre4 Dark adaptation rods and cones, it is feasible that both rod and
es. (A) Patient V-2, at
))and 90 (@)from ness was described as occurring in the fourth cone photoreceptor function are primarily
tion; (B) patient V-6 at decade with rod and cone responses lost by the affected by this mutation. To date, five muta-
D) and 90" (-)from fifth or sixth decades implying the type II form of tions in the RDS gene have been identified which
isymbols at3Vfrom RP.32-34 Some variability of disease expression are associated with autosomal dominant retinitis
tion. The small symbols was detected in our family as is common in pigmentosa phenotypes.'4152122 In four of these,
cate normal recovery autosomal dominant disease, and the inconsist- cone responses in young affected patients were
bleach at 30 of ency may be due to chance alone. Testing significantly delayed and moderately reduced inntricity.

corroborated the severity of disease in our family amplitude. Furthermore, four additional RDS
with profound loss ofboth photopic and scotopic gene mutations, each with proved autosomal
function. Isolated rod and cone sensitivities dominant inheritance have been identified -as
under all conditions were markedly abnormal causing macular dystrophy.223Affected patients
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markedly from that of rhodopsin in that
rhodopsin expresses only in rod photoreceptors.

50 pV However, from our data there appears to be no
I fundamental difference in disease caused by the
50 ms codon 118 mutation in this family when com-

pared with retinal dystrophy consequent upon
some rhodopsin mutations.

50 Ms

25 pV
25 ms

This study was supported by MRC, UK grant G9326194N, the
American RP Foundation, and the British Retinitis Pigmentosa
Society, UK.

Figure 6 Electroretinographic datafrom patients V-6 and V-7. Upper row: blue46(
semisaturating for rods. Second row: intense blue flash, with rod and cone activity. Ti
30 Hzflicker. Fourth row: red 660 nmflash on green 550 nm background.

Normal Patient V-7

(age 29)

Patient V-2
(age 30)

PV

50 ms
Figure 7 Pattern evoked electroretinograms from two patients. The P50 amplitude 2
reduced to below 25% of the normal value inpatient V-7 and to 50% of the normal va
patient V-2.
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strated central rod and cone sensitivi
there being some evidence to suggest t
cones may be a primary target of disease.
The putative function of peripherin-r

provide an explanation for the diff
involvement of both rods and cone
different mutations. Peripherin-rds is a

receptor protein with a primary structur
amino acids, four transmembrane hydri
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of which is conserved across four species
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for the stability of the edge of the c
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central and peripheral degenerations,
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peripherin-rds. Such differences have yo

sought. Consequently, a mutation of tk

gene could theoretically alter the str
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produce many different phenotypes.
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