






























































































































































Buckberg Lab animals, Rockland, NY) and albino rats (Spra-
gue-Dawley, Charles River, Wilmington, MA). Different spe-
cies tolerate IDPN differently, some being more susceptible
than others. Funduscopic examination done on dogs and pig-
mented guinea pigs (the optic nerve head is difficult to evaluate
in albino animals) 15 days to 3 months after intoxication
revealed prominent ODS (Fig. 1).

Light microscopic studies in guinea pigs showed some optic
disk swelling at 15 days after intoxication. The swelling in-
creased and became quite marked with longer duration of
intoxication (Figs. 2a,b). When IDPN was discontinued the
optic disk region reverted to normal (Fig. 2c).

Ultrastructural studies revealed axonal swellings filled with
neurofilaments in the optic disc region as early as 5 days after
intoxication. With continued intoxication more axons became
involved, and the neurofilament density and cross-sectional
caliber increased (Fig. 3).

Axonal transport studies were designed to evaluate slow
transport prior to the development of structural changes. Slow
axonal transport can be classified into two components.* In the
visual system, slow component (a) moves at a rate of 0.2
mm/day and includes neurofilament triplet proteins, tubulin
and associated proteins; slow component (b) moves at a rate of
2 mm/day and includes actin and other proteins.'*!*

The visual system of albino rats and guinea pigs was labelled
with 8 methicuine; 5-10 days later the animals were intoxi-
cated with IDPN and maintained on IDPN in drinking water for
the duration of the experiment. The animals were killed at

various time -t the ! cation and the visual system
processed for ; zs{s of fluorography.
Our results . - marked (50%) and selective impair-

ment in the =2
with no effecs
e

wport of neurofilament triplet proteins,
w «.nsport of tubulin or the microtubule
teins. Our studies, together with studies done
< of ransport impairment with IDPN intoxi-
+or system,' showed that the impair-
cior to the development of significant
z ;52 proximal axons.
Comparis. : Human Disease and Usefulness of the Model.:
This model 1s an attempt to reproduce the etiological
mechanizm™s und 1w human ODS. It is an answer to the
specific yu. -tion relaiing axonal transport interruption to pro-
duction of GDS. It is simple to produce, and can be developed
in primates and non-primates. This model has definitively
shown that a primary impairment in slow transport results in
ODS as defined by funduscopic and pathologic criteria.
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Figure 2 — Light micrograph of
optic disk In a) control, b) 9
month chronlcally Intoxicated
ulnea pig, and c) a guinea pt
¥ that had been chronically IntoxF-
A cated for 9 months and then IDPN

the marked swelling of the optic
disk (arrows) In the Intoxicated
animal (b}, and the reversal of the
structural changes In the optic
disk in (c) (X80).
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Figure 3 — Electron micrographs of the optlc disk region In a
guinea pig 9 months after intoxication, showing marked swelling of
axons as compared to control (Inset). Notice the increase In neuro-
filament denstty in the swolien axons (X5000)
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discontinued for 6 weeks. Note -




