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Summary. To establish a possible correlation between 
the rate of cellular proliferation and already documented 
functional and morphological characteristics of the rat 
pineal gland during postnatal development, the 
bromodeoxyuridine labelling method was used to 
evaluate the fraction of cells at the S phase of the cell 
cycle in paraffin sections from I-, 7-, 14- and 28-day-old 
rats. Numerical density, taken as an indirect measure of 
cell hypertrophy, was also evaluated. During the first 
week after birth the percentage of S phase-cells in the rat 
pineal gland sharply decreased from around 9% to 1.3%. 
A smaller but also significant decrease was found from 
the 7th to the 14th postnatal day where S phase cells 
were less than 0.5% of all pineal cells. A very low 
percentage was also seen in samples from 28-day-old 
rats. Numerical density, namely, the total number of cells 
per surface unit of pineal section, decreased from birth to 
the end of the first month. This decrease was also steeper 
from birth to the 7th postnatal day than at any other 
period of the study. These results support the idea that a 
strong expansion of the cellular population of the rat 
pineal gland precedes morphological and functional 
maturation and opens the way to further exploration of 
the relationship between functional and proliferative 
responses of the pineal gland. 
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Introduction 

Biochemical and morphological studies have been 
made to characterize the ontogenic development of the 
rat pineal gland. The secretory biorhythm and the 
concentrations of serotonin and melatonin as well as the 
levels of the enzymes SNAT, HIOMT and tyrosine 
hydroxylase have been established by using biochemical 
techniques (Quay and Halevy, 1962; Quay, 1963; Quay 
and Renzoni, 1966; Zweig et al., 1966; Black and 
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Mytilineou, 1976). Similarly, morphological studies 
(BlAzquez et al., 1989) have clearly depicted the changes 
that take place during development of the pineal gland. 

As well as for many other organs, several authors 
have tried to find out a positive correlation between 
functional activity and morphological features in the 
pineal gland (Quay and Renzoni, 1966; Diehl, 1981; 
Becker and Vollrath, 1983; Blhzquez et al., 1989). It 
cannot be said that such a relationship is, s o  far, 
universally admitted. Efforts have also been made to 
correlate numbers of mitotic figures, as  a sign of 
proliferative activity of pinealocytes, with functional 
activity. Varying results, sometimes contradictory, have 
come from these studies (Quay and Renzoni, 1966; 
Becker and Vollrath, 1983; Blhzquez et al., 1989). 

To define a possible correlation between morpho- 
logical and functional features of the rat pineal gland 
with the proliferative activity of pinealocytes, the first 
task should be to avoid the many problems linked to the 
assessment of cellular proliferation based on the 
counting of mitoses (Carbajo and Carbajo PCrez, 1994), 
problems that have undoubtedly contributed to make the 
findings of previous studies obscure. The labelling of 
cells at the S phase of the cell cycle with bromodeoxy- 
uridine (BrdU) to quantitate cellular proliferation might 
well be the technique of choice for this kind of study. 
Since the description of the BrdU-labelling (Gratzner, 
1982), this technique has proved to be a simple and 
reliable method for the quantitation of cellular 
proliferation (Silvestrini et al., 1988; Boswald et al., 
1990) and has been widely used to assess cellular 
proliferation in growing tissues (Carbajo-PCrez and 
Watanabe, 1990; Ikeda and Yoshimoto, 1991; Carbajo et 
al., 1992). 

In an attempt to cast some light onto the hitherto 
poorly understood morphogenetic and growth and 
maturation phenomena that take place in the pineal gland 
during the first month of postnatal life, and in an attempt 
to correlate cellular proliferation with morphological and 
functional data clearly established for that critical period 
of pineal development, the BrdU-labelling was used to 
evaluate the proliferative activity in pineal tissue from 
I-, 7-, 14- and 28-day-old rats. To explore the existence 
of possible sex differences in the pattern of cellular 










