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Because of known abnormalities in both the visual and auditory pathways of tyrosinase-negative albino cats, we mapped the primary 
somatosensory cortex (SI) in one such cat electrophysiologically. We detected absolutely no sign of abnormality in terms of somatotopy, and 
conclude that if anomalies do exist in the albino somatosensory system, they are either very subtle or lie outside SI. 

Albinism is a relatively rare genetic defect character- 
ized by the absence of melanin, an ubiquitous biological 
pigment. Associated with this rather specific metabolic 
deficiency are certain sensory disturbances. For example, 
relative to pigmented conspecifics, albinos have visual 
spectral sensitivity shifted towards the red 11, reduced 
visual acuity 24, and oculomotor disturbances 4'5'19. The 

most significant anatomical abnormality within the visual 
system of albinos is that almost all retinofugal fibers 
which would normally project ipsilaterally decussate at 
the optic chiasm to innervate the contralateral lateral 
geniculate nucleus 7A°'17,18,23'26. Abnormalities have also 

been observed in the albinistic auditory system 1's'9' 
14,20,21,25,32, raising the possibility that other sensory 

systems might also show some abnormalities. We report 
here on the somatotopic map in the first somatosensory 
area (SI) of a tyrosinase-negative albino cat. 

Our mapping procedures were identical to those 
employed in other mapping experiments in the somato- 
sensory cortex of cats in this laboratory 13'15. Briefly, the 
cat was anesthetized with a mixture of ketamine hydro- 
chloride and xylazine and placed in a stereotaxic frame. 
A craniotomy and durotomy were performed over SI and 
surrounding cortex, and an acrylic dam was constructed 
around the craniotomy to contain a pool of silicon. A 
photograph was made of the exposed cortex so that an 
enlarged print could be used to site electrode penetra- 
tions with respect to the surface vasculature. We used the 
published map of Felleman et a1.13 to guide our electrode 

penetrations, and to evaluate the relative normality of 
the resulting map. We conclude, based on 152 multiunit 
recording sites, that the somatotopic map in SI of this 
tyrosinase-negative albino cat is normal*. 

Fig. 1 presents the summary somatotopic map from 
this cat. The somatotopy was normal both globally and in 
its detail. As in normally pigmented cats (cf. Ref. 13), the 
representations of the forepaw, head and face were 
located mainly in the coronal sulcus; the forepaw on the 
medial wall (i.e. the lateral bank of the anterior sigmoid 
gyrus) and the head and face on the lateral wall (i.e. the 
medial bank of the coronal gyrus). The arm and forearm 
were represented on the crown and caudal bank of the 
anterior sigmoid gyrus, extending down the rostral wall 
of the lateral ansate sulcus. The trunk and thigh were 
represented more medially on the anterior sigmoid gyrus 
and onto the rostral wall of the medial ansate sulcus. 
Thus, the representations of the major body parts in this 
albino cat's cortex are in precisely the same locations as 
they are in normally pigmented cats (cf. Fig. 1, Ref. 13). 

The numbered receptive field sequences from the 
trunk and forepaw regions of the map illustrate the 
general finding that local topographic details are also the 
same for this albino and normally pigmented cats. These 

representative sequences show continuities characteristic 
of somatic maps in general (e.g. see Ref. 22), and of the 
progressions which would be predicted from the SI maps 
of pigmented cats 13. Thus, in the representation of the 
trunk, receptive fields are located on progressively more 

* We had no reason to expect that this cat was anything other than a true tyrosinase-negative albino. We obtained the cats from R.S. and 
H.E. Heffner, who had developed a colony with cats obtained directly from D.J. Creel. Moreover, an intraoeular injection of horseradish 
peroxidase conjugated with wheat germ agghitinin revealed a pattern of retinogeniculate label identical to that reported by others for these 
cats 10. 
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Fig. 1. Somatosensory mapping data from the tyrosinase-negative albino cat (90-37). Top center: dorsolaterai view of cat brain with the location 
of primary somatosensory cortex (SI) indicated with crosshatching. Bottom: summary of the mapping data. Recording sites with receptive fields 
on common body parts are enclosed. The dashed lines represent the fundi of the ansate and coronal sulci which have been opened to display 
the recording sites on a flattened view. Heavy, solid lines separate parts of the map where neurons had receptive fields on the identified part 
of the body. Receptive fields for the numbered recording sites in the representation of the trunk are illustrated in the top left part of the figure, 
Receptive field locations shifted from dorsal to ventral at progressively more caudal recording sites. Receptive fields for the numbered recording 
sites in the representation of the forepaw are illustrated in the middle right part of the figure. Successively more radial digits are represented 
at progressively more lateral recording sites (i.e. at progressively greater depths within the coronal sulcus). Abbreviations: FA, forearm; Lat, 
Face, Lateral face; Myst. Vib., Mystachial vibrissae; C, caudal; M, medial. 

ventral parts of the torso as recording sites progress 
caudally (cf. Fig. 3, Ref. 13). Further, in normally 

pigmented cats, the forepaw digits are represented from 

ulnar-to-radial in a medial-to-lateral array (cf. Fig. 2, 
Ref. 13). The forepaw receptive field sequence illustrated 

in Fig. 1 presents an identical organization. The ventrum 
of the forepaw, the forelimb, and the face and head were 
also all represented with precisely the same internal order 
in this albino cat as in normally pigmented cats. We 
should also note that all 152 multi-unit recording sites had 
receptive fields which were completely contiguous and 
located solely on the contralateral body surface. A 
thorough examination revealed no activity evoked by 
stimulation of the homotypic ipsilateral skin surface, and 
no receptive fields crossed the body midline. Thus, our 
data indicate that the topography of SI in the albino cat 

is identical to that found in normally p igmented  cats. 

The primary visual anatomical abnormality associated 
with hypopigmentation involves a misrouting of retino- 

geniculate fibers at the optic chiasm such that the 
ipsilateral projection is greatly reduced (e.g. Ref. 10). 

The correlation between albinism and retinofugal pro- 
jection anomalies certainly suggests a causal link, and the 
elegant experiments of Silver and Sapiro 27 and Webster 
et al. 3° provide data implicating melanin, which is 

normally present in the retina, in the process  of  retino- 
fugal axonal guidance. Melanin is also normally present 
in the inner ear 31, but whereas melanin is absent from the 
inner ear of albino cats  6, the defects found in the albino 
auditory system appear to require a more central mecha- 
nism 32. In the somatosensory system, melanin is obvi- 
ously normally present in the vicinity of the peripheral 
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receptors ,  but  the present  da ta  demons t ra te  that  the 

presence or  absence of  p igment  in the skin plays no 

obvious role in forming the somato topic  organizat ion in 

cat SI. In re t rospect ,  this is not  surprising as albino rats 

are widely used in studies of  the somatosensory  system, 

and apparen t ly  do not  differ from their  p igmented  

conspecifics,  though we are aware of  no direct  compar-  

isons. Thus,  the possible role of  melanin in axonal  

guidance during ret inofugal  deve lopment  may well re- 

present  a unique role for the p igment  in that  par t icular  

system. Final ly ,  it has been  suggested that  the abnormal-  

ities in the audi tory  system might be secondary  to the 

visual anomal ies  1. That  is, the deve lopment  of the 

audi tory  pro jec t ions  might  be  a l tered such that  the 

audi tory  map  which emerges  in the  super ior  colliculus 

remains  in regis ter  with the  visual map  12'16. If  a compa-  

rable  ad jus tment  occurs in the  somatosensory  map  in the 

super ior  colliculus 16'2s, one  would  not  necessari ly expect  

changes in topography  in SI 3. Ra the r ,  changes might  be 

present  in SIV, para-SIV,  and the rostral  aspect  of  the 

suprasylvian sulcus, known cort ical  regions with tectal  
projec t ions  2,29. 
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