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It 1S becaning increasingly clear fran physiological And

histochemical observations that many skeleta\ muscles .1re not used in

an all-or-none fashion, but rather that some parts ~f the muscle are

more active in one movement than another. Such a "functional

compartmentalization'" could have an af.{Jropriate anatanical correlate;

for example, within the pool of motoneurons supplying an individual

muscle, subsets of motonem:ons could be spatially grouped a=rding

to the location of their peripheral IlUSCle fields. For a nunber of

technical reasons, this possibility is difficult to investigate in

the typical skeletal muscle. The cutaneoW'; trunci muscle (Cn-l) of the

...)rat, hOlNever, is ideally sui ted for such an investigation. This vast. .

(

thin sheet of muscle is inserted into the deep surface of back and

flank skin and is reflexly activated by nociceptive information from

the overlying skin. A p.mctate ~imulus evokes a localized

contraction of the Cn-l in the immediate vicinity of 'the stimulus: the

reflex activation of this muscle is therefore organized behaviorally

into functional compartments. The simplest expectation~uld be that

the peripheral nerves that drive the Cn-l reflex are segmentally

•organized. While this is true for the sensory nerves, I find that it

is not the '=:058 for the motor ones. I have used electrophysiological

and :,istochemical techniques to examine the pattern of motor

innervation of the Cn-l and retrograde tracers to study its motoneuron

pool. Interestingly, all the Cn-l motoneurons are located in the
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cervical spinal cord, several segments rostral to even the most

rostral sensory inp,lt that activates the CIM. My findings indicate

that there is a spatial organization within the CIM motoneuron pool;

this organization -corresponds to the pattern of motor nerve

innervation of the muscle, and moreover, seans appropriate for the

ccmparl:mentalized nature of the reflex activation of the muscle by.

cutaneous sensory nerves.
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SEX::TION I

INTROOOCTION AID OVERALL CEJEX:TIVE

There are a number of indications that the develoflllent of an

anbryo proceeds according to defined spatial coordinates (W:>lpert,

1971). Indeed, in some lower vertebrates (e.g. Amphibia) it has been

shown that even prior to fertilization the ovan exhibi ts a marked

polarity that appears to detennine subsequent developmental pathways

(Spemann, 1938). Other spatial features have been described in early

organogenesis, "'1 tClat certain anbryonic regions or "fields" "re not

visibly marked, but are d~tined to give rise to specific organs such

as eyes, nose, or ears (Balinsky, 1981). Of special interest to the

neurobiologist are the processes by which target regions or organs

become appropriately connected to the nervous system; these are still

largely unknown. However, in the histogenesis of the vertebrate

spinal cord there are a number of recognizable patterns that can be

described in tenns of orderly spatial and temporal gradients (Nornes

and Das, 1974), that in recent studies appear to be correlated with

the ~ce of synapse formation in simple reflex chcui ts (Sims and..
Vaughn, 1979; Sims, Vaughn and Wimer, 1981). Neuronal projection

patterns have been best studied in the sensory nervous system,

specifically the projections fran sensory receptors in the periphery

to higher brain Centres. Investigations of the rodent mystacial

vibrissal system, for example, have revealed a structure-function

relationship such that the relative order of the mystacial hairs in

1
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each of the five roW'S of whiskers is preserved in the pattern of

their connexions to both the thalamic nuclei and to the barrel fields

of the sanatosensory cortex CW:>olsey and Van der [,:)os, 1970). In the

motor system, while there have been a nunber of studies describing

the gross topographic projections of pools of motoneurons to the

periphery (e.g. Ramanes, 1964; Hollyday, 1980), very little is known

about the intrinsic organization of these motor pools. One of the

difficul ties in analyzing motor projections is that the. spatial

characteristics of the target becane obscured due to torsion and

migration of the developing muscle mass away fram its origin

(Sullivan, 1962; Grim, 1971). However in the adult there are

indications that sooe ?arts of the same .muscle may be used

differentially in certain movements, that is, there is a functional

compartmentalization of certain skeletal muscles' (Herring, Grimm and

Grimm, 1979). These observations suggest the possibility that there

may be an anatomical basis for the inferred behavioral

compartmentalization of the muscle: one question that arises is-

could there be an underlying spatial organization of the reflex

circuitry? This is a difficult possibility to examine in the typical

skeletal muscle for a nu:nb8r of technical reasons. However, we have

described the reflex activation of a thin cutaneous muscle which

aR.Jears ideally suited for an investigation of this kind (Nixon,

Theriault, Jackson and Diamond, 1984). This muscle, the cutaneous

\ trunci mUscle (CTM) of the

/
rat, is reflexly activated by nociceptive

J






















































































































































































































































































































































































































































































