Postnatal Development of the Auditory Pathway
and Plasticity after Unilateral Ablation of the
Inferior Colliculus in the Rat
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Table 1-A. Experimental design for normal development of projection from medial
superior olive (MSO) to inferior colliculus (IC)

Age® of rat Number Fluorescent Injection Day of Day of
(day) oésggt dye injected site injection perfusion
PO 5 Fluoro-Gold Right IC PND®(0 P PND 1
P3 5 Fluoro-Gold Right IC PND 3 PND 4
P7 5 Fluoro-Gold Right IC PND 7 PND 8
Adult 5 Fluoro-Gold Right IC PND 30 PND 31

The development of projection from MSO to IC was examined. during postnatal days

according to the experimental design.

a) P, postnatal; Adult, 30 days’ rats after birth

b PND, postnatal day.
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Table 1-B. Experimental design for plasticity of MSO neurons after unilateral ablation of IC

- Day of

Ablation of IC Postlabeling of MSO

Prelabeling of MSO

Number

Age

Day of

Fluorescent

Day of

Injection

Fluorescent

of rat
used

Injection

Day of
injection

site injection perfusion

dye

ablation

Site

site
Right IC

dye
Fluoro-Gold

(day)
Control

Left IC PND 60 PND 62

Fluoro-Ruby

PND 0

3

PND 33

Right IC PND 0 Right IC PND 1 Fluoro-Ruby Left IC PND 31

5 Fluoro-Gold

P1

Right IC PND 0 Right IC PND 3 Fluoro-Ruby Left IC PND 33 PND 35

5 Fluoro-Gold

P3

Right IC PND 0 Right IC PND 7 Fluoro-Ruby Left IC PND 40 PND 42

5 Fluoro-Gold

P7

Right IC PND 0 Right IC PND 30 Fluoro-Ruby Left IC PND 60 PND 62

Fluoro-Gold

5

Adult

The plasticity of MSO neurons was examined according to the experimental design.

(—) means no operation of animals.
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Fig. 1. (A-C) Fluorescent photomicrographs (ultra-violet filter) of frontal sections through brainstem showing Fluoro-Gold (FG)
labeled neurons in medial superior olivary nucleus (MSQ). FG was injected into ipsilateral inferior colliculus (IC) at postnatal
days 0 (A, P0), 3 (B, P3) and 7 (C, P7). Bars=100 gm.

Fig:1. (D-F). Low power photomicrographs of frontal sections through brainstem arranged from rostral (D) to caudal (F)
showing surgical lesions placed in right IC and adjacent structures such as superior colliculus (SC). Note that lesions removed
the greater part of IC without any damage of contraleteral IC, dorsal (DLL) and ventral (VLL) nuclei of lateral lemniscus and
superior olive (80O). Bar in (D) indicates 2.5 mm for D, E and F.

Fig.1. (G, H). Photomicrographs of two adjacent frontal sections through ipsilateral SO in IC ablation cases taken under
brightfield (G) and fluorescent (H, green filter) illuminations showing cytoarchitecture of MSO in Nissl stained preparation (G)
and Fluro-Ruby (FR) labeled neurons in unstained preparation (H). Note that aberrant crossed projection neurons appeared in
the MSO (red cell-soma cluster in H) among normal crossed projection neurons in lateral superior olivary nucleus (LSO) and
periolivary neurons in superior paraolivary nucleus (SPN) after FR injections into contralateral IC.
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Fig.2. Numbers (A) and percentages (B) of FG labeled

neurons in ipsilateral MSO after FG injection into IC.
Counts are made in 5 rats for each with different
postnatal days (PO, P3, P7) and adult, and the values
presented are meansztstandard deviations. *, p<0.05 by
Sheffé's multiple comparison tests. NS, no significant.
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Abstract

In one set of experiments, normal development of projections from the medial superior olive (MSO) to the inferior col-
liculus (IC) was examined by injecting Fluoro-Gold (FG) into the IC unilaterally at postnatal day 0 (P0), 3 (P3), 7 (P7) and
adult. The rats were killed 1 day after the FG injections. In all cases, labeled neurons in the MSO appeared on the ipsilateral
side only as they did in adult controls. The labeled frequency index of MSO neurons was increased stepwise (about from
35% to 90%) with increasing postnatal stages (from PO to adult), suggesting differential growth of early- and late-developing
axons. In another set of experiments, cell counts in the MSO were performed on rats, of which IC had been unilaterally
ablated between PO and maturity. All the rats were given injections of FG into the ipsilateral IC at PO (before the ipsilateral
IC was ablated in all cases) so that growth of early-developing axons to the ipsilateral IC could be examined for any labeled
neurons in the ipsilateral MSO. Upon reaching adulthood, the rats again received injections of Fluoro-Ruby (FR) into the
contralateral IC so that aberrant crossed projections to the intact IC could be examined for any labeled neurons in the ipsilat-
eral MSO. These rats were sacrificed 2 days after the FR injections. The results indicate that : 1) The projection from the
MSO to the IC is developed as an exclusively uncrossed one without making axon-collaterals to the contralateral IC at any
postnatal stages. 2) When the IC is ablated unilaterally in certain postnatal periods, many neurons die in the ipsilateral MSO
as a result of axotomy. 3) An aberrant crossed projection to the contralateral IC occurs in some of the survived neurons in
the MSO, although such aberrant fibers still maintained in adults are very small in number. The present results further sug-
gest that growth of late-developing axons is a major factor in the plasticity of this system.




