





able 1: Signaling molecules in pineal gland and thymus of variously aged people

. . Pineal gland Thymus
Stgnaling molccules old people Veli)};opl:ld longp—:!i(:';g old people |very old people| long-lived people
Ki67 0.384£0.09 | 0.54+0.12 | 0.194£0.03*# | 0.58+0.07 0.19+0.03* 0.07+0.02%#
p53 1.15+0.27 1.35+0.08 | 2.05+0.04*# | 4.51+0.11 9.32+0,43* 9.41+0.20*
AIF 4.54+1.15 | 9.12+1.04* | 8.00+1.08* 0.07+0.02 1.35+0.02* 2.61£0.31%#
CGRP 4.49+£0.59 | 5.9840.74* | 3.67+0.25*# | 2.38+0.18 0.62+0.17* 0.97+0.15*
MMP2 0.43+£0.08 | 0.22+0.04* | 0.11+0.03*# | 0.74+0.13 0.21+0.05* 0.16+0.03*
MMP9 0.35+0.09 | 0.184+0.04* | 0.10£0.02*# | 0.48+0.11 0.26+0.03* 0.24+0.03*
AANAT 2.214+0.08 | 1.534+0.06* | 0.65+0.04*# | 0.53+0.03 0.49+0.04 0.26+0.04%#
pCREB 3.1140.15 | 2.16+0.08* [ 0.97+0.08*# | 2.29+0.16 2.04+0.11 1.01+0.04*#
chromogranin A 3.174£0.19 | 2.07+£0.09* | 2.094+0.13* 0.67+0.08 0.70+0.06 0.63+0.09
serotonin 3.3740.21 | 2.54+0.20* | 1.05+£0.09*%# | 0.34+0.03 0.30+0.04 0.09+0.02%#
melatonin 4.56+0.27 | 2.214£0.11* | 0.69+£0.08*# [ 0.29+0.03 0.17+0.02* 0.05+0.01*#
VIP 1.14+0.16 1.11+0.17 1.17+0.12 0.97+0.08 0.86+0.09 0.89+0.08
CD4 0.31£0.07 | 0.34+0.08 | 0.71£0.14*# | 2.70+0.54 1.58+0.18* 0.32+0.07*#
CD5 2.36+0.44 1.68+£0.23 | 1.11+0.12%# | 2.48+0.31 1.66+0.31 1.0540.12%#
CD8 1.4940.25 1.70+£0.22 | 2.12+0.32%# | 3.88+0.52 3.91+0.49 1.84+0.32%#
CD20 1.5240.19 | 0.73£0.21* | 1.01£0.19* 0.69+0.12 0.56+0.11 0.65+0.13
* p<0.05 as compared to corresponding data of “old people” group, # p<0.05 as compared to corresponding data of “very|
old people” group; values represent the square =+ standard deviation of immunohistochemical expression reported as|
immunoreaction % area

Figure 2: Melatonin expression evaluated by immunofluorescence confocal microscopy (400x) in the pineal gland
(A) and thymus (B) of elderly people. Samples were fixed in 4% neutral buffered formalin (pH 7.2) for 15 minutes and incubated
with primary monoclonal mouse antibodies to melatonin (Mubro Products B.V., 1:50). After washout in phosphate buffer, samples were
incubated with a second antibody, rabbit antimouse FITC-conjugated Ig (Dako, 1:100). After washout in phosphate buffer, a medium
containing 90% glycerin, 0.02M Tris-HCI (pH 8.0), 0.8% NaN3, and 2% 1.4-di-azabicyclo-(2,2,2)-octan (Sigma-Aldrich) was added to the
cells. The preparations were examined under a Leica TCS SP5 confocal microscope using an MRC-1024 system equipped with LaserSharp
5.0 software (Bio-Rad) for confocal image analysis.
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modulatory activity. The AANAT enzyme is activated
by pCREB, an ATP-dependent transcription factor that
is necessary for melatonin synthesis [16, 17]. The aging-
associated decrease in pCREB is therefore likely to be
intimately linked to a decrease in N-acetylserotonin
and therefore melatonin synthesis. It is likely that
chromogranin A is stored in the secretory granules and
released via exocytosis in pinealocytes and thymic cells.
At the present time, chromogranin A function still requires
clarification. It has been proposed that this water-soluble
protein, which consists of 450 amino acids residues, is
released into the blood with catecholamines [18]. As such,
chromogranin A synthesis and release indicates that the

pineal gland and thymus may take part in neuroendocrine
regulation at a whole organism level. Other data supports
such a neuroendocrine role for these glands, including
via the secretion of CGRP and VIP [19, 20]. Moreover,
CGRP and VIP are also shown to be characterized by
decreased expression over the course of aging, which
again suggests similar age-related changes arising from the
involution of the pineal gland and thymus. Cell renovation
processes (indicated by the proliferation/apoptosis ratio)
are important indicants of functional activity and organ
aging. There are two mechanisms of apoptosis induction:
activation of protease-associated intracellular cascade
(caspases); and secondly, mitochondrial driven apoptotic

Figure 4: CD5 expression evaluated by immunohistochemistry (200x) in the pineal gland (A) and thymus (B) of
elderly people. Samples of pineal gland and thymus were fixed in formalin at standard pH, washed with ethanol solutions and fixed
using a paraffin-embedding standard technique. Slices with a thickness 3-5 um were made using a Leica 540M microtome and placed
on slides with poly-L-lysine. For histological analysis the samples were stained using the standard hematoxylin-eosin staining technique.
The identification of CD5 (1:30, Novocastra) was carried out with an immunohistochemical method using primary mouse monoclonal
antibodies, and secondary antibodies, i.e. biotinylated anti-mouse immunoglobulins (Novocastra). Visualization of the reaction was carried
out using the avidin-peroxidase complex (ABC-kit) and diaminobenzidine.

Figure 5: CGRP expression evaluated by immunocytochemistry (200 x) in “young” pinealocytes (A) and thymocytes (B)
culture. Primary cultures of pinealocytes and thymocytes from 3-month-old Wistar rats were isolated and cultured for the 3" passage. For
immunocytochemistry the primary monoclonal antibodies against CGRP (1:150, Dako) and secondary antibodies biotinylated antimouse
immunoglobulins (Novocastra), were used. Permeabilization was carried out using 0.1 % Triton X100. Visualization of the reaction was
carried out using the avidin-peroxidase complex (ABC-kit) and diaminobenzidine.
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