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Summary. In the mammalian pineal gland, synaptic 
bodies (SBs) are poorly understood organelles. Previous 
studies in rabbits have shown that the organelles are 
rather heterogeneous in shape, are few in number during 
the day and increase in number at night. No studies are 
currently available on seasonal changes in this species 
and it is unknown whether the biological rhythms are 
identical in the proximal, intermediate and distal parts of 
the elongated pineal. To this end, a study was made of 
84 rabbits kept under natural lighting conditions to 
examine numerical variations of the different types of 
SBs in the proximal, intermediate and distal regions of 
pineal glands procured at different timepoints of a 24- 
hour cycle and in each of the four annual seasons. In the 
present study, rod-like, sphere-like, ovoid, rectangular 
and triangular SB profiles were distinguished; the first 
two types being the most abundant. In addition to the 
well-known circadian changes, with low numbers of SB 
profiles during the day and high numbers at night, we 
found pronounced season-related differences as well as 
differences related to pineal regions. In autumn and 
winter, nighttime SR profile numbers were significantly 
higher than in spring and summer. With respect to 
regional differences it was found that the amplitude of 
the circadian rhythm increased in a proximo-distal 
direction in the gland. In autumn the strongly enhanced 
nocturnal increase was restricted to the distal region of 
the gland, whereas in winter it was seen in both the distal 
and the intermediate regions. The regional differences 
are probably related to the fact that the postganglionic 
sympathetic fibres, which regulate pineal function, enter 
the gland distally and proceed rostrally to the proximal 
region. Taken together, the results show that day- and 
nightlength are structurally coded in the pineal gland by 
means of S B  numbers. Provided the SBs  of the 
mammalian pineal gland are involved in synaptic 
processes, the results suggest that synaptic processes are 
enhanced at night as well as in autumn and winter. 
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Introduction 

The pinealocytes of mammals contain structures 
generally known as synaptic bodies (SBs). These bodies 
have an electron-dense, fine-granular core surrounded by 
a variable number of clear vesicles of varying sizes. SBs 
may be found both in the cell prolongations and in the 
perikarya of pinealocytes. SBs have also been reported 
in a number of sensory organs, including the retina 
(Sjostrand, 1958) and the hair cells of the organ of Corti 
(Smith and Sjostrand, 1961; Molina and Martinez- 
Soriano, 1991) and the vestibular apparatus (Wersall and 
Bagger-Sjoback, 1974). 

In the pineal gland of mammals, SBs are hetero- 
geneous. The most abundant types appear as bar- or rod- 
shaped structures surrounded by clear vesicles and with 
a diameter of between 40 and 60 nm; usually termed 
synaptic ribbons (SRs). The number of SR profiles 
varies over the 24-hour cycle, being more abundant 
during the hours of darkness than during the day 
(Vollrath, 1973). Similar changes have been found in 
virtually all species studied to date (Kurumado and 
Mori, 1977; McNulty, 1980, 1981; Matusushima et al., 
1983; Martinez-Soriano et a1.,1984; Cimas-Garcia et al., 
1987). Moreover, SR profiles reveal prominent seasonal 
changes in number, being low in March and showing a 
peak in September (Karasek et al., 1988). The number of 
SR  profiles may also undergo changes under 
experimental conditions (Karasek, 1976; Vollrath and 
Howe, 1976; Kurumado and Mori, 1980; King and 
Dougherty, 1982a,b; Kosaras et al., 1983; Martinez- 
Soriano et al., 1992), and they have been related to the 
adrenergic innervation of the gland (Romijn, 1975; King 
and Dougherty, 1982a; Karasek et al., 1983), and to the 
rhythm of melatonin synthesis (Vollrath, 1973). 
However, more recent studies have questioned these 
interpretations (Seidel et al., 1990; Sousa Neto et al., 
1990). 

The second most frequent synaptic organelles are 


























