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electron microscopy, ultrathin sections were stained with 
alcoholic uranyl acetate for 15 minutes and lead citrate 
for 10 minutes. The regressive EDTA staining procedure 
(Bernhard, 1969) was performed on ultrathin sections of 
pieces fixed in glutaraldehyde and osmium tetroxide 
according to Bendayan and Zollinger (1983). The 
sections were treated with sodium metaperiodate in 
distilled water for 60 minutes at room temperature, 
stained in 5% aqueous uranyl acetate 1 min, 0.2M 
EDTA in distilled water 10 min, and lead citrate 1 min. 

Enzyrnatic digestions 

Ultrathin sections on uncoated copper grids were 
treated with H,O, for 15 minutes, washed in distilled 
water and immersed in 0.5% pronase (TAAB 
Laboratories, Emmer Green, Reading, England) in 
distilled water pH 7.4 for 30 and 90 minutes at 40" C; 
0.5% pepsin (Worthington Biochemical Corp., 
Freehold, N.J.-USA) in 0.1M HCI for 60 and 240 
minutes at 38OC; 0.5% ribonuclease (Koch - Light 
Laboratories Ltd., Colnbrook, England) in distilled 
water, pH 6.8, for 60, 120 minutes and 5 hours at 38O C 
(Monneron and Bernhard, 1966). The sections were 
washed with distilled water and stained with uranyl 
acetate and lead citrate. 

Results 

Nuclear bodies were observed in cells of al1 adrenal 
zones from al1 patients referred to in the material and 
methods. They could be separated into two major 
populations: simple and complex nuclear bodies. In 
patients without increased adrenocortical function simple 
bodies were predominant, while in patients with adrenal 
pathology complex bodies appeared in larger number (2-3 

per nucleus). Sometimes, both simple and complex nuclear 
bodies were seen in the same nucleus (Figs. 1,3).  

Simple nuclear bodies were spherical or ovoid, 
measured - 0.5 pm in diameter and had a filamentous 
structure; a clear halo surrounded them (Figs. 1,3).  

Complex bodies were spherical. structurally 
heterogeneous and measured 0.9-1.8 pm in diameter 
(Figs. 1-7). They consisted of a spherical filamentous 
capsule that surrounded a core which contained granular. 
filamentous, or a mixture of granular and filamentous 
material (Figs. 1-7), sometimes with a reticular or 
concentric arrangement (Figs. 2, 4, 5 ) .  Surrounding the 
capsule there was often a clear zone in which some 
filaments were in apparent connection with the capsule. 
The most frequent bodies presented a filamentous 
capsule and a core composed of dense granules of 
variable size (Figs. 2, 6, 7); they could be classified as 
type 111 or IV according to the classification of Bouteille 
et al. (1967). A few bodies had a close relationship with 
the nucleolus, but not with the nuclear envelope. 
Sometimes clusters of interchromatin granules occurred 
near the nuclear bodies (Figs. 1 ,4) .  

The treatment with pronase and pepsin showed a 
digestion of the simple bodies and of the capsule of the 
complex ones (Figs. 8, 9). Ribonuclease treatment did 
not affect either the simple or the complex nuclear bodies 
(Fig. 10). 

The EDTA technique produced an overall decrease 
in the electron density of chromatin areas, while 
structures which contained ribonucleoproteins, such as 
the nucleolus, the peri- and interchromatin granules, 
appeared well contrasted. The majority of nuclear bodies 
showed no loss of contrast with this technique. Interesting 
was the maintenance of contrast by the granular 
components of the complex bodies. 



Fig. 5. Patient with Cushing's disease. Fig. 6. Patient with Cushing's disease. 
Zona fasciculata cell. Cornplex nuclear Zona fasciculata cell. Cornplex nuclear 
body with the filarnentous material body whose core presents a granular 
exhibiting a concentric arrangernent. material. Fixation and staining as for 
Fixation and staining as for Fig. 1. Fig. l .  x 18,000 
x 18,000 

Fig. 7. Patient with Cushing's disease. Fig. 8. Patient with Cushing's disease. 
Cornplex nuclear body in a zona Zona fasciculata cell. Treatment with 
fasciculata cell. The core shows afine pronase. A simple nuclear body 
structure similar to that of sorne appears digested by pronase (arrows). 
nucleolar cornponents. Fixation and Fixation and staining as for Fig. 1. 
staining as for Fig. 1. x 27,000 x 30,000 

Fig. 3. Adrenal zona fasciculata cell frorn a patient with 
Cushing's disease. Three simple nuclear bodies (short 
arrows) and one complex body (long arrow) are clearly 
evident. Fixation and staining as for Fig. 1. x 18,000 

Fig. 9. Patient with Cushing's disease Fig. 10. Patient with Cushing's 
Zona fasciculata cell. Treatrnent with disease Zona fasciculata. Treatment 
pronase. The capsule of the cornplex with RNase. The cornplex nuclear body 
nuclear body appears digested by the present in the picture was not affected 
enzyme Fixation and staining as for by the enzyrnatic treatrnent Fixation 
Fig. 1. x 36,000 and staining as for Fig 1. x 27,000 

Fig. 4. Cornplex nuclear body in an adrenal zona fasciculata 
cell frorn the patient referred to in Fig. 3. Fixation and staining 
as for Fig. 1. x 27,000 

cortex zones in patients with and without an increased 
adrenocortical function, is highly suggestive that adrenal nuclear 
bodies are normal organelles, at least in women. 

The digestion of the simple bodies and of the capsule of 
complex ones by pepsin and pronase confirmed the proteinaceous 
nature of these structures. Concerning the nature of the cores of 
complex bodies the data were not conclusive, since RNase 
treatment did not affect the area; however, the stainingof the core 
with the EDTA technique suggests that it contains ribonucleo- 
proteins. This has also been advanced for the nuclear bodies of 
other tissues (Dupuy-Coin et al., 1972; Paula-Barbosa et al., 
1980; Vagner-Capodano et al., 1982). 

Data from experimental endocrinology have shown a close 
relationship between hormonal stimulation and the occurrence of 
nuclear bodies. In uterine luminal epithelial cells the frequency of 
nuclear bodies has been associated with estrogenic stimulation 
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(Le Goascogne and Baulieu, 1977; Fitzgerald and 
Padykula, 1983; Padykula and Pockwinse. 1983). O n  the 
other hand, cultured thyroid cells stimulated by 
thyrotropin, were shown to present nuclear bodies 
(Vagner-Capodano et al., 1978, 1980, 1982). In the 
adrenal cortex, again hormonal stimulation appears to 
reflect on the nuclear bodies, since Weber et al. (1964) 
and Kjaerheim (1968a) showed that ACTH administration 
increased the number and modified the morphology of 
nuclear bodies. Our observations are in accordance with 
that suggestion, since the patients with Cushing's 
disease, which represents an adrenal hyperfunctional 
situation, presented an increased number of heterogeneous 
complex nuclear bodies. Therefore, it can be assumed 
that nuclear bodies are related to the functional state of 
the gland. 

Although we have no evident morphological or  
cytochemical data to relate adrenal nuclear bodies to the 
other nuclear components, the following data must be 
noted: a) the proximity of the nuclear bodies to clusters 
of interchromatin granules and the nucleolus; b) the 
resemblance of some nuclear bodies with the nucleolus 
(Fig. 7); c) the proteinaceous nature of simple nuclear 
bodies, the capsule of complex ones, and some components 
of the nuclear matrix. O n  the other hand, Brasch and 
Peters (1985) observed that nuclear body residues were 
visible in isolated nuclear matrices, suggesting that they 
might be structurally related to the interna1 protein 
framework. These observations, taken on the whole, 
suggest that adrenal nuclear bodies may be related 
to a general nuclear compartment participating in 
ribonucleoprotein metabolism (Padykula and Clark 
1981), where a rapid transcriptional activity will 
take place, al1 the more since, ACTH stimulation of 
steroidogenesis is mediated by a specific labile protein 
(Garren et  al.. 1965; Pon and Orme-Johnson, 1984). 
Other morphological, cytochemical and biochemical 
studies will however be necessary to clarify whether 
adrenal nuclear bodies represent, or  not, hormonal 
receptors, transcriptional sites or  reorganized nuclear 
structures. 
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