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ABSTRACT

Heterotypic collatera l sprouting of neurotrans mitter syste ms 11.15 been observed

in many regions of the e NS following injury. The olfacto ry bulb (DB) recelvcs direct

input from the olfacto ry e pithelium and its neuroanarom v ,111<1 ncurotr.msmnter

co ntent have bee n well ch aracterized. Thus, the D B may provide <1 lIseful co rtical

mod el of lesion-induc ed plasticity. The presen t study has tested the hypo thl'sis 111011

heterotypic co llateral sprouung of specificaxonal syste ms, especia lly the sororoucrgtc

axons from the raphe, wi ll occ ur following peripheral dcauercnuuon of Illl' O B. In

additio n, we hypothesi zed that an increase in the number of astrccvrcs wou ld rxx'ur

followi ng deafferen tation of the DB. In this study, seroto nin, dop.umne lJela

hyd roxylase, glial fibrillary acidic pro tein (GFAP) and 5-100 (Scrolorlp.rgic grow th

factor) immunocytochemistry was performe d to elucidate the response of diHc rt'tll

axonal systems and glial elements to pe ripheral deafferentation of the DB.

Deafferentation of the right DB was achieved by application of ZIlSO~ 10 til<!

o lfactory epithelium (DE)of adult male rats and postnata l day (PND) 10 rill pups. The

effectivene ss of the lesion was de termined by the de gree ., f the loss of tvrc sinc

hydroxylase (lH ) immunoreactivity in the periglcmer ular ce lls which requir e the

presence of the DE to expre ss the TH phe notype. The dea fferen tation resulted in ,I

de crease in the densit y of serotone rglc fibres in the deepe r regions of the lesioll(!(J

DB in adult an imals wh ich is in contrast to the increase in density cvtdcm in tho

PND 31 an imals. The density of astrocyles expressing 5-100, a proposed sl ~roton<~ rl;ic



growth factor, did nol correla te with the density of seroronerg!c innervation. In

contrast to the serct onerg!c system, Ihe density of noradren erglc fibres in the lestoned

013was increased in the adult animals, but remained unchan ged in PND 31 rat pups.

The densities of G fAP positi ve astrccytes in the lesfoned O B of adult and PND 31

animals were similar to those of control animals. These results suggest that

deafferentation of the O B of adult animals did not induce hetero typic sprouting of

intact sero tonerglc fibres in the three week time per iod . On the contrary, the

serotonergic fibres were se lectively decreased, perhaps due 10 the po tential

ncuroto xtcnv of zin c 10 these fibres. It appear s, however, Ihat the serotonergic fibres

in the younger anim als a re capable of sprouting in response to O B deafferentation

and this response may be related to the indirect neuromodulatorv effects of zinc.
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