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Summary. The nerve fiber distribution in the epidermis 
of the hairless rat skin was studied light microscopically 
by means of zinc iodide-osmium tetroxide staining. Two 
different morphological types of free nerve fiber endings 
could be detected: clusters of relatively thick nerve 
fibers stretched up through the spinous layer up to the 
granular layer sending off terminal branches. In addition, 
many solitary thin varicose nerve fibers were seen within 
the epidermis. The observed discrepancies in nerve fiber 
diameters appeared to be larger than those reported for 
human intraepidermal nerve fibers in recent immuno- 

- histochemical studies. Moreover, dendritic cells, most 
probably represent ing Langerhans  cells,  could be  
selectively stained. These cells appeared to be in a close 
location to thin varicose nerve fibers. Both types of 
demonstrated free nerve endings have to be functionally 
connected with different sensoric functions. Possibly, a 
subpopulation of the thin nerve fibers might possess 
primarily a nociceptive task, whereas the thick ones have 
most probably to be regarded as mechanoreceptive. The 
nerve fibers innervating dendritic cells appear to be 
identical to the peptidergic ones which may regulate the 
antigen-presenting capacity of these cells. Due to its 
selectivity for intraepidermal nerve fibers, the used 
method migh t  supp lement  immunohis tochemica l  
procedures in a helpful manner. 
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Introduction 

From the introduction of gold chloride impregnation, 
suprav i t a l  methylene b lue  s t a in ing  and s i lve r  
impregnation as neurohistological techniques during the 
19th century to the mid of the 20th century, the existence 
of free nerve endings within the epidermis of the skin 
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was not called in question (for review see Muller, 1998). 
After the establishment of the electron microscope in 
neuroanatomic research, the occurrence of such nerve 
fibers could not be proved for a long time, but was 
finally confirmed by Cauna (1980). Nevertheless, Cauna 
(1980) could only detect a few axons penetrating the 
epidermis. During the eighties, immunohistochemical 
techniques  for  the detect ion of the  neuropept ides  
substance P (SP) and calcitonin-gene-related peptide 
(CGRP) were developed which could also demonstrate 
subpopulations of intraepidermal nerve fibers (Kruger 
e t  al . ,  1 9 8 5 ,  1989) .  Final ly ,  larger  amounts  of 
in t raep idermal  ne rve  f ibe r s  w e r e  visual ised by 
immunohistochemistry on protein gene product 9.5 
(PGP 9.5) (Wang et al., 1990). 

In ear ly  s tudies  performed by methylene blue 
supravital staining, different morphological types of 
intraepidermal nerve fibers could be shown (Botezat, 
1912). Unfortunately, these observations were only 
documented by drawings. A similar discrimination is 
also possible in the hairy and hairless skin on the snout 
of rodents by PGP 9.5-immunohistochemistry (Rice et 
al . ,  1 9 9 3 ;  Cr ive l l a to  e t  al . ,  1994) .  U p  to  now, a 
differentiation of morphological nerve fiber types was 
still not possible in the hairless skin of the rat paws by 
immunohis tochemis t ry .  Recent ly ,  Muller  (1998)  
confirmed by means  of methylene blue supravital  
s ta ining the  former  results of Botezat  (1912)  and 
publ ished the  f i rs t  pho tographs  of di f ferent  
morphological nerve fiber endings in the epidermis of 
the rat paws obtained by supravital methylene blue 
staining. 

The zinc iodide-osmium tetroxide (ZIO) technique 
was introduced in neuroanatomy by Maillet (1959). 
Later, only one paper has been published which reported 
that the method is also suited for staining intraepidermal 
nerve fibers, but without showing any details (Jabonero 
and Perez Casas, 1962). Recently, this procedure was 
light microscopically used for the demonstration of 
nerve fibers in the epidermis of the hairy skin on the rat 
snout (Muller, 1999). 

Up to now, this method has not been applied to a 
systematic investigation of intraepidermal nerve fibers in 












