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Summary. An ultrastructural study on the maturation 
of the parenchymal rabbit pineal cell types from the 
first postnatal day up to 120 days is presented. Two 
main cell types are distinguished from the first 24h of 
postnatal life. Pinealocytes of the types 1 and 11 display 
different developmental degrees. Both immature cell 
types are arranged in groups. In addition, type 11 
pinealocytes form rosette-like structures. Both cell 
types progressively become isolated and display cell 
processes. The nucleus and the cytoplasm of type 1 
pinealocytes are barely electrondense. During the 
postnatal period, the number of cytoplasmic 
organelles, cell processes and terminal clubs increase 
progressively. Terminal clubs are frequently seen near 
blood vessels. After 30 days, type 1 pinealocytes show 
characteristics of adult pinealocytes. However, the 
maturation of rnost type 1 pinealocytes does not 
complete until the 90th postnatal day. Type 11 
pinealocytes present a fairly electrondense nucleus and 
cytoplasm. Mature forms can be seen after the 5th 
postnatal day. During the postnatal period, a close 
relationship is determined arnong type 11 pinealocytes 
and cell processes and terminal clubs of type 1 
pinealocytes. 
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lntroduction 

Most studies on the pineal gland of marnrnals have 
been perforrned on rodents, with very few in other 
species. On the rabbit the scarce ultrastructural 
descriptions reported were based on the adult pineal 
gland (Wartenberg and Gusek, 1965; Leonhardt, 1966, 
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1967; Romijn, 1973a), and most of them focused 
particularly on the gland innervation (Romiin, 1973b, 
i975a,b, 1976; ~ o d j n  and Gelsema, 1976; ~ o m i j n  et 
al., 1976, 1977). 

Two main cell types are distinguished in the rabbit 
pineal gland parenchyma: light pinealocytes (Romijn, 
1973a) (Type 1 pinealocytes according to Pevet, 1977), 
and dark pinealocytes (Romijn, 1973a) (Type 11 
pinealocytes according to Pevet, 1977). Few astrocytes 
have also been described in the rabbit pineal gland 
(Rornijn, 1973a). 

No further ultrastructural reports on the postnatal 
development of the rabbit pineal gland have suceeded 
the first light microscopical description from Kerenyi 
and von Westarp (1971). 

In our work we shall study the ultrastructural 
maturation of the parenchymal cell types on the rabbit 
pineal gland. 

Materials and methods 

24 New Zealand White albino rabbits were used in 
the study. The animals were kept under artificial light 
cycles (16L:gD) (100W light bulbs). Food and water 
was administered ad libitum. 

Animals used were aged 1 day to 120 days old, 
when rabbits become fertile and are considered adults. 
Two animals from each age group (1, 3, 5, 7, 10, 15, 
20, 30, 45. 60, 90, and 120 days old) were sacrificed. 
Tissue blocks were sampled between 17 and 20 hours 
through the months of October to the next February. 
Anirnals previously anesthesized were sacrificed by 
decapitation. In the first stages, animals were 
anesthesized with ether and older animals with 3-10 cc 
of 10% chloral hydrate intraperitoneally, depending 
on the age of the animal. 

For the electron microscope study, tissue blocks 
were fixed by immersion in cold 2% glutaraldehyde- 
2% paraformaldehyde in 0.1 M phosphate buffer, pH 
7.4, postfixed in osmium tetroxide, dehydrated in 
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acetone and embedded in Vestopal. Ultrathin sections 
obtained with a LKB ultramicrotome were stained 
with uranyl acetate and lead citrate. Ultrathin sections 
were studied under a Philips EM 201 electron 
microscope. 

Results 

No differences could be found between sexes 
during the postnatal evolution of the rabbit pineal 
gland, whereby no references are mentioned in the 
results. 

Day 1. After 24 hours of postnatal life, two 
parenchymal cell types could be identified in the rabbit 
pineal gland: types 1 and 11 pinealocytes. Type 1 
pinealocytes showed a rounded or  ovoid nucleus with 
slight contour irregularities. Chromatin was loose with 
small peripheric densifications (Fig. 1). Frequently one 
or  two nucleoli of compact appearance were observed. 
The hyaloplasm was lightly electrondense, though 
variations existed among type 1 pinealocytes. The 
clearest showed a more extensive development of the 
organoids (Fig. 1). However, the darker ones showed 
less cytoplasm and tended to locate forming small 
irregular, vaguely-defined clusters (Fig. 2). In both 
cases, diplosomes were frequently found. 
Occasionally, type 1 pinealocytes showed short, thick 
cell processes free of terminal club (Fig. 3). 

Type 11 pinealocytes presented a narrow electron- 
dense cytoplasm poor in organoids (predominantly 
polyribosomes and rough endoplasmic reticulum), and 
an elongated nucleus with dense homogeneous 
chromatin. Frequently a nucleolus was observed (Figs. 
3, 4). These type 11 pinealocytes could be found 
isolated or forming clusters of variable cell number 
(Fig. 5). In this first postnatal day we observed cell 
processes in the type 11 pinealocytes, particularly in 
those not forming large groups (Fig. 6). 

Frequently, type 11 pinealocytes formed rosette- 
like structures, extending apical cilia towards a narrow 
central lumen (Fig. 7). Complex interdigitations 
existed at the lateral faces along with frequent 
intercellular adherens and gap-like junctions (Fig. 8). 

Day 3. At this stage, type 1 pinealocytes developed 
thin cell processes rich in microtubuli (Fig. 9). 
Sometimes, these cell processes tues. Assuming 
duration of M phase to  be 112 hour, G, values ranged 
from 2.8 to 5.4 hours. 

Minimal percentage values of labelled mitoses 
occurred at the 24, then 48 hour post pulse-chase time 
points in al1 cell lines. A second peak of labelled dings 
were located near blood vessels and among the somata 
of pinealocytes. 

Day 5. Numerous type 1 pinealocytes showed a 
relatively wide cytoplasm rich in polyribosomes and 
mitochondria. The rough endoplasmic reticulum was 
organized in small groups of parallel cisterns. Golgi 
dictyosomes, dense bodies and microtubuli were 

also observed (Fig. 11). Frequently. cell processes 
from type 1 pinealocytes related with type 11 
pinealocytes (Fig. 11). Bulbous endings of the type 1 
pinealocytes, located near blood vessels. were 
progressively more numerous (Fig. 12). Type 11 
pinealocytes showed a larger organoid development, 
particularly the Golgi apparatus. Their cell processes 
were more abundant and frequently closely related to 
blood capillaries, abutting on their basement 
membrane (Fig. 13). 

Day 7-15. The nucleus of the type 1 pinealocyte 
showed an eccentric position. Numerous mitochondria 
were found grouped in a juxtanuclear position around 
a Golgi zone centred by a diplosome. Clear, dense 
core and coated vesicles were also found near the 
dictyosomes. Microtubuli and dense bodies were 
abundant. Polyribosomes appeared to be less 
abundant than in former stages. Cilia, apparently 
originating in deep cytoplasmic regions, were 
occasionally observed (Fig. 14). Type 1 pinealocyte 
cell processes were somewhat more complex. 
Frequently they stemmed from a thick trunk located 
on the side opposite to the nucleus (Fig. 15). In the 
terminal clubs of the cell processes a few dense core 
vesicles began to appear among the clear vesicles. 

Day 20-30. A t  the 20th postnatal day, within the 
terminal clubs, structures formed by concentrically 
smooth cisterns, named nebenkern or whorls, were 
first seen (Fig. 16). At  the 30th postnatal day, type 1 
pinealocytes ultrastructurally similar to  adult cells were 
identified. Their nucleoli acquired a reticulated 
appearance. Rough endoplasmic reticulum organized 
in groups of short parallel cisterns were found 
preferentially at the periphery of the soma (Fig. 17). 
A well-developed smooth endoplasmic reticulum was 
also regularly found. Subsurface cisterns were detected 
along al1 the surface of type 1 pinealocytes (Fig. 18). 
Cilia could still be seen in these cells. 

Day 90 (Adult). Almost al1 type 11 and 1 pinealocytes 
exhibited cell characteristics similar to adult cells. It 
was at this age when histological maturation was 
attained. A wider development of the smooth 
endoplasmic reticulum was detected on the bulbous 
endings of type 1 pinealocytes. Subsurface cisterns 
were much more frequent. Centrioli persisted in the 
adult type 1 pinealocyte, though cilia tended to 
disappear. Nebenkern were also frequent in the 
terminal bulbs. 

Discussion 

In the rabbit pineal gland two parenchymal cell 
types can be identified from the first 24 hours of 
postnatal life that will undergo a series of 
modifications during the postnatal life. During the first 
postnatal phases, type 1 pinealocytes could be seen at 
different developmental stages. The most immature 
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