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The dependence of the developing dorsal lateral geniculate nucleus
(LGd) on visual cortex for survival has been well documented. Com-
plete removal of visual cortex during early postnatal development re-
sults in degeneration of the LGd. To further explore the nature of this
trophic relationship, we depleted variable proportions of the principal
targets of geniculocortical axons, layer IV neurons, and also variable
proportions of the supragranular neurons by intraperitoneal injections
of different dosages of a mitotic inhibitor MAM (methylazoxymethanol
acetate) into pregnant hamsters at the time when these neurons were
being generated in the ventricular zone. We demonstrate that after
more than 75% loss of layer IV there is no reduction in cell number
in the LGd. HRP (horseradish peroxidase) injections into the LGd in
adult animals reveal an essentially normal pattern of termination with-
out evidence of rerouting of geniculocortical axons to other cortical
areas, nor compensatory increase in arborization in layer VI and Vlb
(subplate). Geniculocortical axons terminate principally in the middle
stratum of the depleted cortex above layer V, with obvious reduction
in both the extent and density of arborization. After higher dosages of
MAM treatment resulting in more severe cell loss in layers II-IV with
the apparent loss of layer IV, the extent and density of geniculocortical
arborization are further reduced. Reduction in size as well as total
number of geniculate neurons become detectable. Above depletions
of 75% of layer IV neurons, the number of surviving LGd neurons is
linearly related to the total number of remaining layer II—IV neurons
in the cortex. These findings are discussed in light of the possible
trophic mechanisms that match cell populations in number during de-
velopment

Naturally occurring cell death is ubiquitous in the developing
nervous system, and in many locations serves as one of the
factors that regulates relative numbers of cells in intercon-
nected regions (Cowan et al., 1984; Finlay and Pallas, 1989;
Oppenheim, 1991; Finlay, 1992). In the neocortex, while cell
death has been generally ruled out as the mechanism pruning
the widespread axonal connections of the developing cortex
(O'Leary et al., 1981; O'Leary and Stanfield, 1986), in the early
development of the subplate and the cortical plate, particu-
larly granular and supragranular layers, cell death is promi-
nent, locally variable and contributes to determine adult neu-
ron numbers in both normal and experimental conditions
(Kostovic and Rakic, 1980; Finlay and Slattery, 1983; Luskin
and Shatz, 1985; Chun and Shatz, 1989; Windrem and Finlay,
1991; Woo et al., 1991; for review, see Finlay, 1992).

In most developing neural systems, neurons must derive
trophic support from their targets or afferents to survive (Pur-
ves, 1988; Jacobson, 1991; Linden, 1994). Lateral geniculate
neurons in the developing visual system depend critically on
visual cortex for survival. Ablation of visual cortex during de-
velopment at the time when geniculocortical axons are es-
tablishing permanent connections •with their presumptive tar-
gets, layer IV neurons, results in nearly complete degeneration
of the LGd (Schneider, 1970; Cunningham et al., 1979; Raabe
et al., 1986). Further, LGd neuron survival can be modulated
by a diffusible trophic factor derived from the cortex (Cun-
ningham et al., 1987, 1988). The cellular source, time course,

and mode of action of the presumptive diffusible trophic fac-
tor is not understood, nor whether it is the only trophic in-
teraction of thalamus and cortex.

During development of the cerebral cortex, the earliest
arriving axons are from the dorsal thalamus (Catalano et al.,
1991; De Carlos and O'Leary, 1992; Erzurumlu and Jhaveri,
1990,1992; Miller et al., 1993). At the time when these axons
arrive at the subplate compartment, their future targets, layer
IV neurons, have yet to migrate into the developing cortical
plate (Lund and Mustari, 1977; Rakic, 1974, 1982; Luskin and
Shatz, 1985; Shatz and Luskin, 1986; Bayer and Altman, 1991;
Erzurumlu and Jhaveri, 1992; Miller et al., 1993). Thalamic ax-
ons then establish transient synaptic connections with at least
a subpopulation of subplate neurons (Friauf et al., 1990; Her-
mann et al., 1991) before finally invading the cortical plate
after the arrival of layer IV neurons and establishing perma-
nent connections with these neurons. A variety of possible
functions of this transient synaptic circuit have been suggest-
ed (Friauf et al., 1990; Ghosh et al., 1990; Kostovic and Rakic,
1980; Ghosh and Shatz, 1992, 1993, 1994; for review, see Al-
lendoerfer and Shatz, 1994). Trophic interactions between
subplate neurons and the "waiting" thalamic axons might be
instrumental in sustaining the survival of the two populations
of neurons during the waiting period.

In the present study, we attempted to further explore the
mechanisms involved in the control of cell number in the
lateral geniculate in light of the possible trophic interactions
between geniculate neurons and their major targets, layer IV
neurons, during development by removing variable propor-
tions of layer IV and supragranular neurons in the hamster
cortex by means of application a potent mitotic inhibitor
MAM (methylazoxymethanol acetate) at the time when these
neurons were being generated (Johnston and Coyle, 1979,
1980, 1982; Jones et al., 1982; Ashwell, 1987; Ciaroni et al.,
1989, 1992). We have quantified the amount of LGd cell sur-
vival in relation to the number of neurons in layers IV and n/
III over a wide range of depletions, and any secondary effects
granular and supragranular cell depletions might have on the
cortical subplate. We have also examined the altered location
and density of the mature geniculocortical projection, with
particular attention to the possibility of a stabilized thalamo-
cortical projection to the subplate region.

Preliminary results of this series of studies have been pub-
lished in abstract form (Woo and Finlay, 1991; Woo et al., 1992,
1993).

Materials and Methods
A total of 49 golden hamsters of different postnatal ages were used
in this study. Differential depletion of upper cortical layers (princi-
pally layer IV, with variable cell loss in layers II/TII, depending on the
dosage as described below) was achieved by intraperitoneal (i.p.)
administration of different dosages of MAM (Sigma) to timed-preg-
nant dams on embryonic (E) day 14 when the major population of
layer IV neurons and part of layer II/TJI neurons are normally being
generated, but the generation of geniculate neurons has been com-
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