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LITERATURE SURVEY

Mechanisms of color vision, by B.V. GRAHA!M (Univ. of
Alabama School of Optometry, Birmingham, Alabama 35924)
J. amer. coptom. Ass. 45, 25-30, 1974, \\

A derivation of modern color vision theory from the Young-
Helmholtz and Hering theories with emphasis on Guth's trichro-
matic opponent colors theory (S5.L. Guth, Vision Res. 8, 912,
1968)., DPiscussion of color vision mechanisms involved in wave-
length discrimination, hue concellation and hue and saturation
sensation both in normal and color deficient observers. As the
author has shown in his Ph. D. Dissertation (B.V. Graham,
Indiana University, 1972), certain color deficiencies of the
peripheral visual field can also be explained within the frame-
work of this theory. - Ingeborg Schmidt.

Three pigments in normal and anomalous color vision, by
D.I.A, MAC LEOD and M. HAYHOE (Psychol. Labor.,Univ. of Cambridge
CB2 3EB, England), J. opt. Soc. Amer. 64, 92-96, 1974.

Color matches of normal and anomalcous trichromatic observers,
taken together, uniguely determine the spectral sensitivities of
the normal red- and green-sensitive pigments for wavelengths
longer than about 530 nm. The key assumptions are (1)} that a ;
visual match is a match for the pigment; and {(2) that one pig-~




ment is commen to normal and deutan observers, another to nor-
mal and protan observers. Calculated spectral sensitivities

for these two pigments agree closely with the luminosity cur-
ves of protanopes and deuteranopes. Simple (that is with good
wavelength discrimination) protanomalous and deuteranomalous ob-
servers may share a third (anomalous)pigment. The spectral
sensitivity calculated for this pigment is reasonably consistent
with recent measurements on anomalous vision. - The Authors.

Behavioral and neurophysioclogical studies on cat color vi-
sion, by A.L. PEARLMAN and N.ii. DAW. In *From Nerve to Mind',
edited by R.G. GRENELL, Gordon and Breach, New York, 1872, 74-78.

An expositional paper demonstrating the ability of cats
to distinguish colors in the phetopic range, above the level
of rod saturation. Microelectreode study of lateral geniculate
and optic tract reveals units having input from two cone types
in opponent-color manner. (Paper indicated as originally pu-
blished in International Journal of Neuroscience. Latter re-~
sults were published in Science 167, 84-86, 1870). From the
Rev. Sens. Dis.

The influence of polarization by electric current on the
behavior of ERG curve and behavior of colour discrimination,
by O. PALACZ and U. KURPIANOWICZ, Klin. Oczna, 81-85, 1972,
Electroretinographic examinations were carried out in 5
normal persons of both sexes before and during polarization
by electric current (in both directiens). In the same condi-
tions colour discrimination was examined by means of Nagel's
anomaloscope in 19 healthy persons. All cases showed an incre-
ase of the b wave and a decrease of the a wave when the change
was positive in the anterior pole and negative in the posterior
pole. By opposite polarization one observed a diminution of
the b wave and a tendency to elongation of the a wave. During
the increase of intensity of the current, flowing through the
eye from rear to the anterior part, one observed a tendency
to deuteranomalia and in inverse conditions to protanomalia.-
Felicia Jakubik.

Color deficiency. Optometry and education, by J.N. ZABA
{0.D., Norfolk, Virginia) J, amer. optom. Ass. 45/1, 94-95,
1974.

New progressive teaching programs and techniques appear to
utilize more color in educational materials, therefore scree-
ning for color deficiency, especially with the young child, is
very important. If color deficiency is found, not only the
parents kUt also the classroom teacher should be advised. -
Ingeborg Schmidt.




Color vision testing, by G.&. FISHMMY. In : The Yearbook
of Ophthalmelogy. Ed. W.F., Hughes, Yearbook Med. Publ.,Chicago,
Chpt. The retina p.. 227-231, 1973,

On color vision testing in acquired retinal and optic ner-
ve diseases. - Ingeborg Schmidt.

Demarcation of normal from colour defective individuals
in examinations by the ophthalmologist (Dizs Abgrenzung der
Farbentiichtigen und Farbenuntlichtigen bei der Untersuchung
durch den Augenarzt) by E. HEINSIUS, Klin. Mbl. Augenheilk.
162, 75-80, 1973.

The examiner should exactly follow the directions of use
of the anomaloscope and always apply in additien two valuable
pigment colour tests. - Marion Marre,

The scurce of light of the anomalcoscope, with a nomogram
to calculate the green-red—guotient, by U. HALLDEN (Eye Clinic,
Malmd Allmanna Sjukhus, University of Lund, Sweden), Acta
ophthal. (Xbh.) 52, 260-265, 1974.

It is shown that the mean reading of the red-graen knob
of the anomaloscope varies linearly with log lamp voltage.
Unexpectedly, the variance of the readings is significantly
reduced at voltages lower than the rated (ainimum at about
75%). Owing to the changes of colour temperature, it is re-
commended that the lamp is burned 24 hours before being used
and discarded as soon as it darkens. A practical nomogranm
for calculating the anomalous guotient is presented. -

Anders Hedin.

The problem of the practical value of Ishihara's test
and of anomaloscorvic examinztion on the basis of the results
of axaminaticons of right and left eye in the normal subject,
by 0. PALACZ, J. GLINSKI and W. KURPIANOWICZ, Klin. Oc®na,
1972.

Using the test of Ishihara and Nagel's anpomaloscope the
authors examined 100 subjects of both sexes. The colour
vision was tested separately in each eye in order to detect
any pos.sible difference betwecen the eyesin the same subject.
In 31% of the cases Ishihara's test disclosed small differences
between beth eyes which were, however, still within the range
of error tolerance. The quotient of anomaly ranged within
normal limits in all cases (0.65-1.3}. 1In 50% of the cases
the gquotient had the same value in both eyes (being exactly
1.0 in 35% of the cascs), while in 50% a slight difference
existed between both eves {(still between the normal limits).
From the practical peint of view these small differences
are not sufficiently great that one could assume the presence
of significgnt differences in colour vision between the right
and the left eye in normal subjects. - Felicia Jakubik.
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The value of Farnsworth's 100 hue twest for examination
of colour discrimination, by Z. JACIYNOWSKA, Klin. Oczna,
87-93, 1972,

T+ was found on the basis of the performed examinations
that the Farnsworth's 100 hue test is valuable as an additional
testing method for the early detection of acquired defects and
for the differentiation with congenital defects. - Felicia Jakubic

Examination by means of the chronoanomalometer as a me-—
thod of guantitative determingtion of congenital colour biind-
ness, by A. MACIEJASZ, Klin. Oczna, 95-98, 1972.

The results of the examination of 202 defectives by
means of a chronoancmalomcter are presented. The device is
a combination of a photographic shutter with a set of 4 co-
lour filters illuminated to 0.25 1x. Anomalous trichromatism
was divided in 3 degrees. The suitability of a time parameter
in the quantitative evaluation of congenital colour discrimina-
tion defects is emphasized. - Felicia Jakubike.

Color vision testing in optometric practice, by A.J. ADAMS
{School of Optometry, Univ. of Califernia, Berkeley, California,
94720) J. amer. optom. Ass. 45, 35-42, 1974,

The paper starts with a brief review of acquired and here-
ditary color vision defects. Detection of a blue-yellow defect
should alert the optometrist to the possibility of an acquired
color vision deficiency with ocular pathology. Explanation
how a red filter improves color discrimin:tion of a red-green
defective. The X-chrom contact lens is mentioned. General
guidelines for patients testing are recomnended, namely to
test : (1) all children at an early age since color is used a
great deal as an aid to learning mathematics and English (2)
all patients on their first office visit, in order to establish
a baseline from which acguired color vision defects may occur 3
ecach eye should be tested separately (3) all patients with an
undiagnosed low visual acuity and all patients who report re-
cent color disturbances or differences between the two eyes.

An excellent test battery in the optometric office is provided
by the combination of a pseudoisochromatic plate test and the
Farnsworth D-15 test. - Ingeborg Schmidt.

Part T, Drugs and chemicals. Drugs and conditions which
may affect color vision, by W.M. LYLE (Univ. of Waterloo School
of Optometry, Waterloo, Ontario, Canada)sJ. amer, optom. ASS.
45, 47-60, 1974,

A useful survey not only for optometrists but for every-
body who is interested in acquired color deficiencies. The
first part consists of some explanatory text. Age-related
changes in color vision are reviewed. Reduced illumination,
may it be caused by a decrease in general illumination or by
a small pupil, produced greater distortions of color percep-
tion in persons with any type of color vision defect than in
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normals. The same is true for cclored filters. Some possi-~
ble mechanisms of action of drugs are discussed including
noxious influences affecting color vision by mechanisms other
than by their action on thas retinal receptors; optic nerve

and visual cortex. The second part consists of 3 tables

takle 1 lists drugs and other chamicals that cause toxic
amblyopia and/or optic neuritis, optic atrophy and related
conditions; typically there is a central scotoma and a red-
green type defect. Table 2 includesg non-proprietary and trade
names of drugs, some possible uses, type of change in color
visicn and references. Table 3 lists drugs and disease condi-
tions producing chromatopsia. - Ingeborg Schmidt,

Part II, Diseases and conditions, by W.M. LYLE (University
of YWaterioo School of Optometry, Waterloo, Ontario, Canadal,
J. amer. optom. Ass. 45, 173-182, 1974.

A through characterization of acquired color vision de-
fects in comprrison to congenital forms. The four principal
types of acquired color vision defects identified by Verriest
are reviewed. The types of defective color vision can be
further classified in terms of the severity of the defect.
whether ascociated with drugs or pathological processes, not
all acquired color vision defects can be classified in any
simplc scheme. Table 4 lists acquired color vision defects
associated with diseases, namely : systemic conditions with
ocular involvement, conditions principally involving the cho-
roid, cataract and aphakia, retinal vascular conditions, pig-
mentary disorders of the retina, macular degeneration, other
retinal conditions, conditions affecting the optic nerve,
chiasma and tract and other ocular conditions. Table 5 lists
some disease conditions that cause amblyopia, optic neuritis,
optic atrophy, central scotomas and related conditions which
generally impair color vision. -~ Ingeborg Sc midt.

Evolutive aspects of central serous choroiditis (Aspects
évolutifs de la choroidite séreuse centrale), by J.Cl. HACHE,

G. CONSTANTINIDES and P, TURUT, Bull. Socs Ophtal. Fr. 72,
257-260, 1972,

A study of the visual functions in central serous chorio-
retinitis shows that the impairment of colour vision is always
important. The score is above 150 at the 100 hue test and a
blue~yellow axis is found. Despite the recovery of a good visual
acuity, colour vision remains disturbed. -~ Jean Vola-.

Pundus flavimaculatus and vitelliform macular degeneration
{Fundus flavimaculatus et dégénérescence vitelliforme de la ma-
cula), by P. TURUT, J. Cl. HACHE and M. WOILLIEZ, Bull. SQcCs
Ophtal. Fr. 72, 265~267, 1972.

One observation of fundus flavimaculatus in a family with
13 cases of macular degeneration. Acquired red-green defect.
Visual acuity is 20/20. - Jean Vola. '

A
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Fluocangiographic aspects of atypical angicid strensks
(Aspects fluorescéinigugsdes stries angicldes atypigques), by
P. SOLE, ¥. #:RTIN, G, SERPIN and F. RCOUHER, Bull. Socs
Ophtal. Pr, 72, 291-2%4, 1972.

One case of angioid streaks recognized by celoured fluores-
ceinic angiograshy. Colour vision was normal. = Jean Vola.

Early impairment of macular function in vitelliform macu-
1lor degeneration (L'altération précece de 1z fonchion maculaire
dans la dégénerescence vitelliforme de 1 macula), by P. TURUT,

Cl. HBACHE and P. FRANCQIS, Bull. Socs Ophtal. Fr. 72, l12i-
1124, 1972,

In 29 cases colour vision was studied by means of the
100 hue test. In 2 cases colour vision was normal; in the 27
other c¢ases colour vision was impaired (score above 200 wven
is visual acuity is normal). No specific axis could be detected.
- Jean Vcla.

Tobacco amblvopia and acquired dyschromatopsia anomalosco-
he tests, by S.K. BHARGAVA (Manchester Royal Eye Hospital and
Department of Ophthalmology, University of Manchester, England},
Acta ophthal. (K.h} 51, 822-828, 1973.

Twelve subjects with tobacco amblyopia were studied with
the PickformiNicolson anomaloscope and the Firnsworth-Munsell
100 hue test and the results compared to those of a centrol
group. Statisticially significant differences were found for
MMP and MR of the red-green anomaloscope cquation. The MMP was
shifted towards red out of 3 s.d. for the controls and no MR
was less than 18 scale units. Error scores of the 100-hue test
were also significantly different; the profile being either
anarchic, red-grecn or deutan. High MR was correlated to high
error score. The colour vision impzirment is judged to be due
nct only to reduced visual acuity as there was no correlation
between visual acuity on one hand and error score or MR on the
other hand. - Anders Hedin.

Dominant inherited optic atrophy with color vision defects
{Dominant erbliche Optikusatrovhie mit Farbsinnstdrungen), by
E. AULHORN (Tubingen), Klin. Mbl. Ausenheilk. 163, 248-249,
1973,

Nine families with dominant inherited optic atrophy are
described. Three of these families showed a deutan deficiency,
4 of them a protan deficiency and 1 of them a tritan deficien-
Cy. =~ Marion Marré.

Estimttion of gene freguency for dyschrumatopsia in a
genetic isclate with the Pickford-Nicolson ancmaloscope
(Estimacion de la frecuencia de los genes de discromatopsia
en un aislado etnico con el usc del anomaloscopie de Pickford-
Nicolson), by A. RODRIGUZZ and S, ARTAS (Instituto Venezolano
de Investigaciones Cientificas, Apartado 1827, Caracas,
Venezuela), Acta Cient. Venezolana 22, 199-206, 1971,




Among 574 subjects of both sexes in two different gene-
rations studied for the genes of color vision, 64 were found
affected with soms kind of dyschromatopsiz. The frequencics
of abnormal genes for males in the parental generation were
0.113 for Da; 0.014 for EDAj; 0.014 for EPA and 0.007 for D,
and for males in the offspring generation : 0,13 for DA;

0.016 for EPA; 0.012 for D and C.007 for EDA. Frequency of
dyschromatopsics in the whole populztion is €.156, perhaps the
highest known for any human population.

The: frequency of dyschromatopsic homozygous and/or doukle
heterozygous women was L.044 for the of spring generation.

Some physical measurements which define main features of
the Pickford-Nicolson ancmalescope are prosented.

A description 1s given on the peculiar behavior of deute-
ranopes, extreme deuteranomals and a few simple deuteranomals
regarding yellow brightness with this apparatus. - The Authors.

New families, one with two recombinunts for estimation of
recombination between the deutan and protan loci, by S5. ARIAS
and A. RODRIGUEZ (Instituto Venezolano de Investigaciones
Civntificas, Caracas, Venezuela), Humanqgenetik 14, 264-268,
1972.

Using the simplified Edward's maximum likelihood method
appiied to 35 sons of 9 new families, one of which shows 2
recombinants, 1 normal and 1 compound hemizygotes from a po-
pulation of German ancestry, an ¢stimate of the recombination
fraction betwoeon the protan and. deutan loci has been attempted,
including previous data from the literature.

The new -~ is 0,114 + 0.05 from the new data alone and
0.095 +0.03 from the combined data,>which aré a little higher tha
former estimates based on families of smaller size. The distan-
ce between the deutan and protan loci might be, within its close
proximity, farther apart than previcusly supposed. - The
Authors.

An informative large pedigree with four compound hemizy-
qgotes of three combinations of deutan and protan genes, by
S. ARIAS and A. RODRIGUEZ {Instituto Venezolano de Investiga-
ciones Cientificas, Caracas, Venezuela), Acta Cient. Venezolana
24, 44-52, 1973,

A large pedigrees sampled from an inbred group of German
ancestry shows a single gene for extreme protanomaly, in com-
bination with three deutan genes : those for deuteranopia,
deuteranomaly and possibly extreme deuteranomaly. Four com-—-
pound hemizygotes of three combinations, three compound hetero-
zygous mothers of the combination DA/EPA and one mother with
the combination D/EPA are briefly described. Three of the
compound hemizygotes are recombinants in fairly large individual
kindreds; the remaining is a non-recombinant. As much informa-
tion as possible was included to give a basis for future refe-
rence in a progressing research within the same isolate. -

The Authors.
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Description of three different phenotynes for compound
hemizygotes in various combinations of deuton allelcs with
in identical gene of the protan locus, by 5. ARIAS and
RODRIGUEZ {Instituto venezclano de Investigraciones Cilentificas,
Caracas, Venezuela), Dol. I.N.D.T.0. (Ven.) 1, 97-118, 1973.

The phenotypic features of four compound hemizygotes of
genotypes DA/EPA, D/LPA and deutan/EFA (deutan=probably DA}
frem three related pedigrees are described and the genetic
arguments are laid down to discuss their probable genotypes.
Their phenotypic behavier is discussed from the point of view
of the interpretation in physiclogical gunetics. The conclu-
sion is that the identical protan gene in all of them is res-
ponsible for the phenotype, as the autonomous mutual inter-
action between itself and the different deutan alleles is
manifcsted in ecch case, thus denying any epistasis-hypestasis
type of phenomencn as has been suggested by other avthors.
For the first time in man, an EPA gene intersction with seve-
ral deutan alleles has been unguestionably demonstrated. -
The Authors.

Entrainment of the body temperature rhythm in rats :
effect of color and intensity of environmental light, by
B.A. M GUIRE, W.M. RAND and R.J. WURTMAN (Dept. of Nutrition
and Food Science, Massachussets Institute of Techholegy,
Cambridge 02139), Science 181, 956-957, 1973.

The spectral dependence of the systems mediating the pho-
tic entrainment of body temperature rhythm in rats was studied.
In the rat the onset of darkness is accompanied by a 1° to 2°
rise in body temperature which is reversed with the onset of
light. A green light (530+45 nm) was most potent and red
(660+19 nm) and ultraviolet (360+34 nm) were least potent in
entraining the temperature rhythm. The results are compared
with the relative spectral sensitivity of rat rhodopsin. -
Ingeborg Schmidt.

Visibility of fire fighters, by S5.G. SOLOMON {0.D., Owego,
New York 13827), J. amer. optom. Ass. 45/2, 137-147, 1974.

Visibility of firemen is not only crucial to their safety
but alsc to the efficiency of the fire fighting organization.
The best material to be used for firemen's clothing is fluores-
cent greenish yellow by daylight and reflex reflective white
or silver at night. Such a material is commercially available.
Fluorescent colors are brightest under daylight condition but
totally inefféctive in the dark. Retroreflective material
achieves maximum brightness contrast at night and in dark
buildings. It can be seen only when viewed along the light
beam. It does not glow in the dark, therefore -it does not
make the fireman more visible to a sniper. The general pattern
should be markings on the hands or wrists and feet where motien
is maximum combined with vertical and horizontal stripes on the
coat and including a job indentification symbol. - Ingeborg
Schmidt.
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