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FIGURE 2. I: Effect of amyl nitrite on strain-gage myogram of tremor induced
by tegmental stimulation. II: Suppression of tremor by scopolamine. Ill: Minimal effect of atropine on induced tremor. (From Jenkner and Ward.9)

There is a growing body of evidence indicating that some aspects of
transmission in the reticular formation are unusually dependent upon
acetylcholine. The fact that suitable anticholinergic drugs will differentially reduce or abolish the electrically induced rhythmic motor response
in intact monkeys (Figure 2) without alteration of threshold of the
motor cortex or alteration of accompanying tonic responses ° might lend
support to this suggestion. Furthermore, there is even more direct evidence in that stimulation of the reticular formation of one animal liberates
a substance which, on perfusing the brain of another animal, is capable
of reproducing all the electrographic features associated with reticulocortical activation.23 It may thus not be necessary to assume that the
responsible lesions in the human result in denervation hypersensitivity
to acetylcholine of "tremorogenic" cells, but only to postulate changes
in thresholds in cells whose activity is normally dependent upon acetylcholine metabolism.
RETICULOSPINAL SUPPRESSION AND FACILITATION
Suppression
As Magoun and Rhines 39 have shown, stimulation of the medial bulbar
reticular formation in the anesthetized or decerebrate animal will stop
movement induced either reflexly or by cortical stimulation. This nonreciprocal suppressor or inhibitory influence is said to be generalized in
its action upon two-neuron stretch or tendon reflexes, upon multi-
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neuronal flexor reflexes, and upon cortical motor responses. The threshold
for this inhibitory effect is low and is easily evoked with brief shocks.
The suppressor pathway descends in the anterolateral white matter of
the cord, primarily on the ipsilateral side,18 and terminates in the lateral
portion of the intermediate internuncial pool of the cord.15
Facilitation
On the other hand, stimulation throughout a wide area from the midline
and intralaminar nuclei and lateral hypothalamus down to the lateral
portions of the reticular formation in the midbrain, pons, and bulb yields
a generalized, powerful facilitation of movement, induced either by
stimulation of the motor cortex or the pyramidal tract or reflexly evoked.24
These reticulospinal paths for facilitation descend through the cord,
partially overlapping those for suppression. They end on spinal interneurons on both sides of the cord, the crossing occurring both at brain
stem and spinal levels.18
Decerebrate Rigidity
Utilizing these concepts, the hypothesis has been advanced 20 that both
sodium cyanide and appropriate lesions in the midbrain produce decerebrate rigidity by interrupting all afferent impulses to the bulbar suppressor region, thereby causing a deprivation paralysis of that system.
The facilitatory region in the lateral tegmentum, however, continues to
receive afferent impulses from the cranial nerve nuclei (especially the
vestibular) as well as from the cord, and thus its facilitatory influence on
the internuncial pools of the ventral horns of the cord continues unchecked. The balance between inhibitory and facilitatory impulses arriving in the cord is thereby upset. In the absence of impulses from the
suppressor region in the bulb, this internuncial activity is greatly increased and is manifested peripherally as extensor rigidity. That the
hypertonicity is specifically extensor is presumably due to the manner
in which the postural mechanisms are laid down in the reticular formation in most species.
It is known that lesions destroying the facilitatory region in the pons
prevent the development of decerebrate rigidity.11' 29 Furthermore, flexor
rather than extensor rigidity can occur with a suitable choice of lesions.2'29
In fact, with lesions of varying magnitude involving the medial portion
of the reticular formation or projections to it, spasticity of varying degrees can be produced, occasionally approaching that seen in decerebrate
rigidity.5'17 That states closely resembling decerebrate rigidity also occur
in man with lesions above the tentorium is well known.21 Their close
resemblance to true decerebrate rigidity is presumably due to the fact
that they too interrupt most, but not all, of the afferent pathways to the
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suppressor regions in the bulb. Thus, Horslev " stated that decerebrate
rigidity is the same, except for degree, as the rigidity of the leg seen in
hemiplegia.
Although it may be necessary to modify the hypothesis that decerebrate
rigidity is the result of deafferentation of the medial suppressor portion
of the reticular formation with resulting unopposed activity of the
facilitatory region, this hypothesis is actually only a rephrasing of the
Jacksonian concept that an unantagonized "influx" can result in hyperactive states.
VOLUNTARY MOTOR MOVEMENT
Since the presentation of the concepts regarding generalized inhibitory
and facilitatory influences of topographically distinct portions of the
reticular formation,16' 18 certain experimental data have raised questions
regarding the universality of these functions. Studies by Austin * did not
indicate the existence of a homogeneous undifferentiated system for
facilitation or inhibition in the reticular formation, but rather that specific
nuclei and fiber tracts might have either facilitatory or inhibitory effects,
depending on the specific structure activated and its degree of activation.
Somewhat similar conclusions were reached by Sprague and Chambers,26
who felt that generalized nonreciprocal facilitation and inhibition were
never found in the intact unanesthetized animal. Other studies 27 continue
to appear indicating that the reticular formation can be shown, under
suitable conditions, to exert rather generalized influences of an inhibitory
or facilitatory nature, and future experiments will doubtless fill in many
details currently lacking.
However, there is general agreement that the reticular formation,
through its descending connections, can modulate the discharge of spinal
motoneurons. With large lesions of the reticular formation, which completely spare corticospinal pathways, voluntary motion is lost.30 To a
lesser degree, the poverty of motion, or akinesis or inability to initiate a
voluntary act, which is the major disability of the patient with parkinsonism, is probably also due to lesions on the reticular formation and certainly not secondary to a pathologic state in the corticospinal tracts. It
would thus appear that the various facets of primitive motor activity
which can be ascribed to the reticular formation under specified experimental conditions form the indispensable background of activity playing
on the internuncial pool of the spinal cord. Without this reticulospinal
activity, discrete, voluntary activity occurring over the corticospinal
tract is unable to initiate motor movements.12 Certainly much more
information is needed regarding the details of the interactions between
reticulospinal influences and motor activity of cortical origin.
It is possibly unfortunate that interest in these basic motor functions
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of the reticular formation has now been displaced by the more glamorous
quest for cephalic consequences of reticular activity. However, we should
be resigned to this since it is the history of man that he has placed a
higher priority on the search for the soul than on understanding the
apparitions of nature.
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