
Axon-Sparing Brain Lesioning Technique 

Simson et al. (1) claim to have devel- 
oped a technique for inflicting brain le- 
sions that spares nerve fibers. In view of 
the importance of a solution to the "fiber 
of passage problem," certain features of 
this report require comment. First, Sim- 
son et al. neglected to cite a number of 
studies on the central excitatory and 
neurotoxic effects of glutamate and its 
analogs that followed Olney's early stud- 
ies of monosodium glutamate in the hy- 
pothalamus (2-4). In three of these stud- 
ies the compound was injected intracere- 
brally outside the hypothalamus, and all 
the studies contained evidence directly 
relevant to the fiber of passage prob- 
lem. In the context of these studies, the 
report of Simson et al. adds strength to 
the case for glutamate analogs as fiber- 
sparing lesion agents [see (3), and dis- 
cussion in (5)], but the evidence pro- 
vided does not by itself establish the 
claim of the authors. 

The claim for a generally applicable le- 
sion method requires evidence for the ef- 
fectiveness of the compound in more 
than a single brain locus. In the case of 
glutamate analogs, and particularly kain- 
ic acid, the literature cited (2-4) does 
provide evidence that their effects are 
not limited to the hypothalamus. At the 
same time, however, the most recent 
studies tend to indicate differential sus- 
ceptibilities of different neuronal popu- 
lations to this type of compound (6-9). 

The Simson et al. report also does not 
provide convincing evidence for the 
functional integrity of spared fibers. 
What percentage of passing fibers must 
be spared to prevent hypothalamic hy- 
perphagia? How much intermittent con- 
duction block and decreased conduction 
velocity is compatible with an absence of 
drastic effects on an animal's body 
weight? How is the myelin sheath af- 
fected by the treatment? Such factors are 
of crucial importance to the functional 
role of many, if not most, fiber systems. 
One would like to see tests for the func- 
tional integrity of fast conducting, mye- 
linated fibers passing through a region of 
neuronal necrosis. A convincing test 
would be one in which the loss of neu- 
ronal perikarya on the one hand, and the 
loss of functional integrity of fibers on 
the other, were associated with clearly 
distinguishable and separate changes in 
phasic behavioral responses. It is to be 
hoped that future studies adopt this more 
rigorous definition of the problem in or- 
der to validate the cytological specificity 

of fiber-sparing lesion agents. Otherwise 
the "fiber of passage problem" might be 
replaced by a "degree of sparing prob- 
lem." 
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We agree with Merker that more data 
are needed to confirm our monosodium- 
L-glutamate (MSG) axon-of-passage 
sparing lesioning technique. Since our 
report (1) was published, we have in- 
fused MSG into other brain regions, and 
in each case found evidence of fiber spar- 
ing. These regions include medulla (Wei- 
gert-Weil myelin stain) (2), caudate nu- 
cleus (Weigert-Weil stain and histo- 
fluorescence) (3), and optic tract (elec- 
trophysiology) (4). Electrophysiological 
recordings from the heavily myelinated 
optic tract show that persistent evoked 
potentials can be induced by light flashes 
after the infusion of MSG into the optic 
tract (4). Multiple-unit electrophysio- 
logical recordings from a cellular area 
(paraventricular nucleus) showed a grad- 
ual decline in activity starting 11/2 hours 
after the infusion of MSG into the para- 
ventricular nucleus (4). By 3 hours after 
infusion there was virtually no activity in 
the infused area. These findings support 
our suggestion that MSG spares fibers of 
passage, while indicating that it does af- 
fect cell bodies. 

With regard to the proposal that kainic 
acid is a selective lesioning agent (5), al- 
though we have no evidence of our own, 
others (6) have recently questioned the 
selectivity of kainic acid lesions. The 
nigrostriatal dopamine system, common- 
ly used to test this selectivity, has cell 
bodies located in the substantia nigra and 

terminals that synapse in the striatum. 
Injections of kainic acid into striatum ap- 
pear to damage the striatal dopaminergic 
axons and synapses, and histofluores- 
cence of the striatum after such injec- 
tions indicates extensive depletion of 
dopamine. Swollen varicosities indica- 
tive of degeneration of catecholamine 
axons and terminals can be seen. In con- 
trast, histofluorescence of the caudate 
nucleus after infusion of MSG into the 
caudate reveals no damage to cate- 
cholamine terminals (3). A recent elec- 
tron microscopic study (7) can also be in- 
terpreted as not supporting the specifici- 
ty of kainic acid lesions. It has been 
shown that afferent striatal neurons, spe- 
cifically including nigrostriatal afferents, 
make asymmetrically shaped contacts 
with dendritic spines (8, 9), whereas in- 
trinsic striatal neurons make symmetri- 
cally shaped synaptic contacts. Hattori 
and McGeer (7) found both symmetrical 
and asymmetrical terminal degeneration. 
Thus, some of the synapses damaged by 
striatal injections of kainic acid may be 
terminals of nigral cell bodies. Thus, 
while kainic acid may be more neurotox- 
ic than glutamate, it may not be as selec- 
tive for cell bodies as MSG appears to 
be. 

In our original report we indicated that 
the infusion of amino acids such as MSG 
holds promise as a fiber-of-passage spar- 
ing brain lesioning technique. Sub- 
sequent data have thus far supported this 
claim. We invite others to test further the 
selectivity of MSG lesions. 
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