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Abstract. The frequency of nuclear bodies in the cells of 
normal human skin has been studied. Three different 
types were observed in most cells. The frequcncy of 
nuclear bodies varied according to cell type. The average 
frequency in our material was I 5 %. A significantly lower 
frequency was found in epidermal cells and a higher fre­
quency in endothelial cells. These observations should be 
kepl in mind when nuclear bodies in abnorma! skin are 
evaluated. 
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Nuclear bodies have been observed in most tissues 
under both normal and pathological conditions. Ex­
perimentally induced nuclear bodies have also been 
reported (6, 13). The function of nuclear bodies 
remains unknown. although de The et al. (6) de­
scribed their morphology as long as 15 years ago. 
Many authors came to the conclusion that the 
nuclear body is a normal organelle in most cells, but 
their frequency and degree of differentiation varies 
(2, 10, 12). 

To the best of our knowledge, the appearance 
and frequency of nuclear bodies in different cell 
types of normal adult human skin have not been 
described previously. This knowledge is necessary 
to interpret findings of nuclear bodies in pathologi­
cal skin lesions. 

MATERIAL AND METHODS 

Skin specimens from healthy individuals were obtained 
from the Depanment of Plastic Surgery of this hospital. 
Eight were females aged 20 to 54, one was a man aged 45. 
Eight of the specimens were taken under general 
anesthesia, one under local anesthesia. 

The specimens were fixed in a 6 % solution of 
glutaraldehyde in Veronal acetate buffer. pH 7.4, with 
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7.5 % sucrose. After osmification and dehydration. the 
specimens were embedded in Epon 812. Ultrathin scctions 
were stained with uranyl acetate and lead citrate or 
periodic acid-silver proteinate ad modum Thiery (24). A 
Siemens electron microscope (Elmiskop IA) was operated 
at 80 kV with a double condensor system. 

RESULTS 

Nuclear bodies were present in all samples studied. 
Three types of ultrastructure could be distin­
guished. 

Type I 

In type l, 46.3 % of all nuclear bodies consisted of a 
homogeneous matrix with sparse fibrillar material. 
The body was surrounded by a lucent halo and had 
an averagc diameter of 0.3 µ.m. The body appeared 
with the same frequency in all cell-types except in 
the basal epidermal cells, which rarely contain this 
type (Table l). 

Type 11 

This type was composed of several concentrically 
arranged fibrils. The individual fibrils were 50-100 
Å across. Frequently a central. dense core without 
granules was observed. This body was also sur­
rounded by a lucent halo. It measured 0.6 µ.m 
across and was observed in 34.7% of all cells with 
nuclear bodies. A similar frequency was found in 
most cells except basal epidermal cells. 

Type III 

Type III was the most complex and rare nuclear 
body of the three types. It was composed of several 
concentrically arranged fibrils and a central lucent 
core. Varying numbers of dense granules were de-
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monstrated in the core. The size of the individual 
granule was 100-200 Å. Type III was the largest of 
the bodies, reaching 0.8 µ,m across. The size in­
creased proportionally with the number of granules. 
When there were several granules in the core. fewer 
concentric librils were seen. This body was demon­
strated in 19.0%. A low frequency was found in all 
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Fig. I. Nuclear body type I. The body con­
sists of a homogeneous matrix with sparse 
fibrillar material. Note the surrounding 
clear halo (arrow). X73000. 

cell types except the basal epiderrnal cells, in which 
this type was rather common. 

All nuclear bodies were randomly distributed in 
the nuclei, without relation to nucleoli. When 
nuclear bodies were found in sections of nuclei, 
usually only one nuclear body could be seen. How­
ever, some nuclei contained more than one. All 
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Fig. 2. Nuclear body type IL The body 
consists of several concentrically arranged 
fibrils and a non-granular central core. 
x73 000. 
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three ty pes of nuclear bodies may occur within the 
same nucleus. ln this study, 7.5 % of nuclear body 

containing nuclei had more than one body. 

The distribution of the nuclear bodies indifferent 
cell types is shown in Table Il. All nuclei of cells in 

full thickness skin biopsies were examined for 
nuclear bodies. We encountered 865 nuclei in dif­
ferent cells of full thickness skin and found that 132 
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Fig. 3. Nuclcar body type 111. This \arge 
complex body consists of five concentri­
cally arranged fibrils and a granular core 
(arrow). x73000. 

(15.3%) of these contained one or more nuclear 
bodies. Nuclear bodies occurred much more fre­

quently in the cells of the corium than in epidermal 

cells. Basal epidermal cells showed slightly more 
nuclear bodies than did prickle or granulosa cells. 

In the corium, 35.3 % of the endothelial cells of 

blood vessels contained nuclear bodies. Actually, 
this frequency was the highest as compared with all 

Table I. Distribution of nuclear body types indifferent cells of normal human skin 

Type l 

Counted 
numbers 

Clear cells 0 
Langerhans cells 0 
Melanocytes I 
Epidermal basal cells 2 
Epidermal squamous and 
granulosa cells 7 

Fibroblasts 12 
Macrophages 6 
Mast cells 3 
Pericytes I 
Endothelial cells 30 
Muscle cells 0 
Lymphocytes 6 
Monocytes 0 
Schwann cells 0 
U ndassified cells 0 

68 

% 

18.2 

46.7 
44.4 
50.0 

47.6 

46.3 

Type Il 

Counted 
numbers 

0 
0 
I 

6 

6 
9 
4 
0 
I 

23 
0 
I 
0 
0 
0 

51 

% 

54.5 

40.0 
33.3 
33.3 

36.5 

34.7 

Type 111 

Counted 
numbers 

0 
0 
0 
3 

2 
6 
2 
I 

2 
10 
0 
0 
0 
0 
2 

28 

% 

27.3 

13.3 
22.2 
16.7 

15.9 

19.0 

Types I, 
11, 111 
(total 
numbers) 

0 
0 
2 
I l  

15 
27 
12 
4 
4 

63 
0 
7 
0 
0 
2 

147 
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Table Il. Frequency of 1111clear bodies in differe111 cells of normal human skin 

Nuclei with 
Total numbers Nuclei with nuclear bodie� 
of nuclei nuclcar bodie� (�) 

Clcar cells 
Langcrhans cell, 
Melanocytes 
Epidermal basal cells 
Epidermal squamous and granulosa cells 
Fibroblasts 
Macrophage� 
Mast cells 
Pericytes 
Endothelial cells 
Mu�cle cells 
Lymphocytes 
Monocytes 
Schwann cell, 
U ncla�sified cell, 

I 
6 

16 
140 
237 
133 
51 
19 
46 

156 
3 

44 
I 
5 
7 

865 

other skin cells. Sex and age seemcd not to influ­

encc the prcsence of nuclcar bodics. 
When the sections wcre PAS-s1ained with 

Thiery·s technique. nuclear bodies became lightly 

stained, as did chromatin granules. Both the gran­
ular material in the core and the surrounding fibril­
lar structures remain unstained. 

DISCUSSION 

Dupuy-Coin et al. (8) sugge�ted that nuclear bodies 
are cell organclles and that they are always present. 

Statistical studies demonstrated at least one body 

per nucleus in canine epididymis. Nuclear bodies in 

various normal tissues have been reported by El­

lis ( 11) in human sebaceoui> cells. by Wier et al. (27) 

in human keratinocytes, by Henry & Petts (12) in 
human thymus. by Dixon (7) in rabbit sympathetic 

neurons, and by Weber & Frommes (25) in calf 

adrenals. H owever. it is well known thal nuclear 
bodies occur with a greater frequency in pathologi­
cal conditions (8). They havc been observed in most 

tissues under pathological conditions. e.g. brain 

(10. 18). l.ympathetic neurons (7. 20). liver (5). 
thymus (12, 14), skin (I, 2. 3, 4. 16. 23, 28). prostate 
(22). and various other tissues (2). 

Nuclear bodies have also been induced by differ­
ent experimental techniques ( 19). l ncreased 
numbers of nuclear bodies develop in skin explanti. 
grown in vitro (13). In calvcs treated with 
corticotrnphic hormone. nuclear bodies were found 
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JO 
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0 
6 
0 
0 
2 

132 

7.9 
6.3 

17.3 
19.6 

35.3 

15.3 

to multiply in the adrenal\ (26). These authors sug­

gel>ted that the nuclear bodies are hormonal re­
ceptors in the adrenals of the calf. The hormonal 
hypothesis tallies with the observation that nu­

clear bodies decrease in canine epididymis after 
castration or estrogen thcrapy (21 ). I ncreased 

numbers of nuclear bodies have becn related to cell 

hyperactivity (2). However. in thc present study. 
there was no significant ditTerence between the fre­
quency of nuclear bodies in the mitotically active 
basal celll, and other cells of the epidermis. Nu­
clear bodies of normal and pathological tissucs 
showed the same morphology (10). 

Ultrastructural cytochemistry of nuclear bodies 

showed that the capsule was proteinaceous and that 
the granules in the core of some bodies contained 

ribonucleoprotein ( 10). 
Like previous authors ( 12), we too found no rela­

tion between sex and the frequency of nuclear 

bodies. However, the frequency was lower in 

young individuals than in adults ( 12, 15). 
The average frequency of nuclear bodies in our 

material was 15 %. Previous publications report, 

15 9r in canine epididymis (8) and 33.5 % in the cells 

of sclerosing subacute panencephalitis (9). The fre­
quency in our study varied according to cell type. It 
is worth noting the low frequency in epidermal cells 
and the frequent occurrence in endothelial cells. 
This uneven distribution rcmain� a mystery. In hu­
man thymus. nuclear bodies were most commonly 
scen in epithelial cells. In other cell types of thymal 
tissue, they were most frequent in the endothelial 



cells (12). The classification of nuclear bodics pro­

posed by Bouteille et al. (2) wa-, applied in this 

study. The significance of the different distributions 

of nuclear body types in basal cells is impossiblc to 

evaluate because of the rclatively low numbers. 

Mo:,t previou:, works on nuclear bodies have shown 

that type I i� the most common and type 111 the 
rarcst. Dupuy-Coin & Bouteille (9) found that out of 
100 nuclear bodies. 90 were oftypes I and Il. and 10 

of other type:.. Some authors have claimed that the 

different typcs reflect a differencc in the degree of 

differentiation (2). 

Agglomerate:, of glycogen particles have been re­

ported (5) in the core of nuclear bodies of I iver cells 
of diabetic patients. As has bccn recorded previ­

ously ( 17). nuclear bodies stained slightly positive 

with PAS in the pre:.ent study too. 

The present study has demonstrated that nuclear 
bodics of types I, Il. and I Il are commonly found in 
most cell nuclei in normal adult skin. However. 
their frequency varies according to cell typc. This 
finding is important and must be kcpt in mind when 
diseased or experimentally altered skin is :,tudied. 
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