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Summary. Immune system function declines with age, 
and lymph nodes involute. The aims of the study were to 
describe the distribution of follicular dendritic cells 
(FDCs) i n  the lymphoid follicles of aged rats, and to 
determine whether these cells have reduced ability to 
trap immune complexes (ICs). Popliteal lymph nodes of 
rats aged 24-28 months were immunostained for S-100 
protein as a marker of FDCs. Some rats were pretreated 
with peroxidase-anti-peroxidase complex (PAP) as an 
1C. FDCs were densely distributed in lymphoid follicles, 
which contained many primary follicles and a few 
secondary follicles. FDCs in primary follicles stained 
weakly for S-100 protein, and showed weak trapping, 
while those in secondary follicles stained strongly for 
both S-100 protein and trapping. Ultrastructurally, in 
involuted lymphoid follicles FDCs were atrophic. We 
conclude that FDCs in aged rats are densely distributed 
in involuted follicles and show reduced trapping ability 
and atrophic morphology. This seems to reflect the long 
life of FDCs and the reduced numbers of lymphoid cells 
in these follicles. We suggest that FDCs in aged rats may 
show some of their normal functions if fully developed 
germinal centers are induced, and may not play an 
important role in the process of involution of the 
follicles. 
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Introduction 

The  function of the immune system peaks 
approximately at puberty, and thereafter gradually 
declines (for review, see Mirokawa et al., 1992). In old 
age, lymph nodes are usually atrophic, and show 
indistinct compartmentalization into the medulla, the 
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paracortex, and the peripheral cortex, in which lymphoid 
follicles involute to contain few or no germinal centers 
(GCs) (Luscieti et al., 1980; Pahlavani et al., 1987). 
Follicular dendritic cells (FDCs) are distributed within 
lymphoid follicles; these cells trap antigens in the form 
of immune complexes (ICs),  retain them on their 
surfaces for long periods, and interact with B cells, 
leading to somatic hypermutation, affinity maturation, 
and production of memory B cells (for review, see 
Heinen et al., 1995). Several studies on age-related 
changes in murine FDCs have been reported: in contrast 
to FDCs in young mice, those in aged mice have reduced 
trapping ability, and a smaller and looser network 
staining pattern reflecting the IC-trapping regions of 
lymphoid follicles (Legge and Austin, 1968; Hanna et 
al., 1971; Holmes et al., 1984; Szakal et al., 1988, 1990); 
moreover, they show atrophic morphology with flattened 
cell bodies, shrunken nuclei, and poorly developed 
cytoplasmic dendritic processes (Szakal et al., 1988). 
However, little is known about the distribution of FDCs 
in lymphoid follicles in old age, for example whether 
FDCs are sparsely distributed in lymphoid follicles, 
particularly when showing  reduced IC-trapping. 
Furthermore, to our  knowledge, no information 
is avai lable  concerning the trapping ability and 
morphology of FDCs in aged rats. 

'The aims of the present study were: 1) to describe 
the distribution of FDCs in aged rats; 2) to determine 
whether these cells show reduced trapping ability; 3) if 
so,  to determine whether they are more sparsely 
distributed in the lymphoid follicles showing markedly 
reduced IC-trapping compared with those not showing 
it; and 4) to determine whether they show atrophic 
morphology. 

Many immunohistochemical markers for human, rat, 
and murine FDCs have been reported. Most of these 
markers recognize the cytoplasmic membranes of FDCs, 
and immunohistochemical studies reveal a dense 
meshwork staining pattern, formed predominantly by the 
staining of cytoplasmic dendritic processes of FDCs 
within lymphoid follicles. Mature FDCs have intricate 




















