Bibliography

ADRIAN, E. D. and Bronk, D. W. 1929, The discharge of impulses in
motor nerve fibres. Part II. The frequency of discharge in reflex and
voluntary contractions. J. Physiol. 67, 119-51.

AITKEN, J. T. and BRIDGER, J. E. 1961. Neuron size and neuron population
density in the lumbo-sacral region of the cat’s spinal cord. J. Anat. 95,
38-53.

APPELBERG, B. and EMONET-DENAND, F. 1967. Motor units of the first
superficial lumbrical muscle of the cat. J. Neurophysiol. 30, 154-60.

Araxy, T. and OTaNng, T. 1955, Response of single motoneurons to direct
stimulation in toad’s spinal cord. J. Neurophysiol. 18, 472-85.

AsHwoRTH, B., GrRIMBY, L. and KUGELBERG, E. 1967. Comparison of
voluntary and reflex activation of motor units. J. Newrol. Neurosurg.
Psychiar. 30, 91-98,

BarroN, D. H. and MatTHEWS, B. H. C. 1938, The interpretation of
potential changes in the spinal cord. J. Physiol. 92, 276-321.

Bessou, P., EMONET-DENAND, F. and LAPORTE, Y. 1963, Relation entre
la vitesse de conduction des fibres nerveuses motrices et le temps de
contraction de leurs unités motrices. C.R. Acad. Sei. 256, 5625-7.

BraDLEY, K. and SoMJEN, G. G. 1961. Accommodation in motoneurones
of the rat and the cat. J. Physiol. 156, 75-92.

Brock, L. G,, Coowmss, J. 8. and Eccrgs, J. C. 1952, The recording of
potentials from motoneurons with an intracellular electrode. J. Physiol.
117, 431-60.

Brooks, V. B. 1959. Contrast and stability in the nervous system. N.Y.
Acad. Sci. 21, 387-94.

Brooks, V. B.,, KameDpAa, K. and NAGEL, R, 1968. Recurrent inhibition in
the cat’s cerebral cortex. In Structure and Function of Inhibitory Neuronal
Mechanisms, pp. 327-31. Ed. C. v. Euler, S. Skoglund and U, Séderberg.
London: Pergamon Press.

Brooxks, V. B. and WiLson, V. J. 1958. Localisation of stretch reflexes by
recurrent inhibition. Science, 127, 472-3.

Brooxks, V. B. and WiLson, V. J. 1959, Recurrent inhibition in the cat’s
spinal cord. J. Physiol. 146, 380-91.

Brown, M. C., ENGBERG, I. and MATTHEWS, P. B. C. 1967. The relative
sensitivity to vibration of muscle receptors of the cat. J. Physiol. 192,
773-800.

Brown, M. C,, LAWRENCE, D. G. and MATTHEWS, P. B. C. 1968,
Antidromic inhibition of presumed fusimotor neurons by repetitive nerve
stimulation of the ventral root. Experientia, 24, 1210-11.

M.R.D.M.—6 63



MECHANISMS REGULATING THE DISCHARGE OF MOTONEURONS

BULLER, A. J., EccLEs, J. C. and EccLEs, R. M. 1960a. Differentiation of
fast and slow muscles in the cat hind limb. J. Physiol. 150, 399-416.

BULLER, A. J.,, EccrEes, J. C, and EccLes, R. M. 1960b. Interactions
between motoneurones and muscles in respect of the characteristic speeds
of their responses. J. Physiol. 150, 417-39.

BULLER, A. J. and LEwis, D. M. 1965. The rate of tension development in
isometric tetanic contractions of mammalian fast and slow skeletal muscle.
J. Physiol. 176, 337-54.

BurkE, R. E. 1967a. Composite nature of the monosynaptic excitatory
postsynaptic potential. J. Neurophysiol. 30, 1114-37.

BURKE, R. E. 1967b. Motor unit types of cat triceps surae muscle. J. Physiol.
193, 141-60.

BURKE, R. E. 1968a. Group Ia synaptic input to fast and slow twitch motor
units of cat triceps surae. J. Physiol. 196, 605-30.

BurkeEg, R. E. 1968b. Firing patterns of gastrocnemius motor units in the
decerebrate cat. J. Physiol. 196, 631-54.

ConNRrRADI, S, 1969a. Ultrastructure and distribution of neuronal and glial
elements on the motoneuron surface in the lumbo-sacral spinal cord of the
adult cat. Acta physiol. scand., Suppl. 332, pp. 5-48.

CoNRADI, S. 1969b. Ultrastructure and distribution of neuronal and glial
elements on the surface of the proximal part of a motoneuron dendrite,
as analysed by serial sections. Acta physiol. scand., Suppl. 332, pp. 49-64.

CoNRADI, S. 1969c. Observations on the ultrastructure of the axon hillock
and initial axon segment of lumbo-sacral motoneurons in the cat. Acta
physiol. scand., Suppl. 332, pp. 65-84.

ConNRrADI, S. 1969d. Ultrastructure of dorsal root boutons on lumbo-sacral
motoneurons of the adult cat, as revealed by dorsal root section. Acta
physiol. scand., Suppl. 332, pp. 85-115.

ConNRADI, S. and SKOGLUND, S. 1969a. Observations on the ultrastructure
and distribution of neuronal and glial elements on the motoneuron surface
in the lumbosacral spinal cord of the cat during postnatal development.
Acta physiol. scand., Suppl. 333, pp. 5-52.

CoNRADI, S. and SKOGLUND, S. 1969b. Observations on the ultrastructure
of the initial motoraxon segment and dorsal root boutons on the moto-
neurons in the lumbosacral spinal cord of the cat during postnatal de-
velopment. Acta physiol. scand., Suppl. 333, pp. 53-76.

Coowmss, J. S., EccLEs, J. C. and FATT, P. 1955a. The electrical properties
of the motoneurone membrane. J. Physiol. 130, 291-325.

Coomss, J. 8., EccLes, J. C. and FaTT, P. 1955b. The specific ionic
conductance and the ionic movements across the motoneuronal membrane
that produces the inhibitory post-synaptic potential. J. Physiol. 130,
326-73.

Coowmss, J. S., Eccres, J. C. and FatT, P. 1955¢c. Excitatory synaptic
action in motoneurones. J. Physiol. 130, 374-95.

CrEED, R. S., DENNY-BrROWN, D., EccLEs, J. C, LippELL, E. G. T.

64



BIBLIOGRAPHY

and SHERRINGTON, C. S. 1932. Reflex Activity of the Spinal Cord.
London: Oxford Univ. Press.

CreuTZFELDT, O. D., Lux, H. D, and NAcCIMIENTO, A, C. 1964, Intra-
cellular stimulation of cortical nerve cells. Pfliig. Arch. ges. Physiol. 281,
129-51.

CurTils, D. R, PHILLIS, J. W. and WATKINS, J. C. 1961. Cholinergic and
noncholinergic transmission in the mammalian spinal cord. J. Physiol.
158, 296-323.

CurTis, D. R. and Ryarr, R. W, 1966a. The acetylcholine receptors of
Renshaw cells. Exp. Brain Res. 2, 66-80.

CurTis, D. R. and RyaLL, R. W. 1966b. The synaptic excitation of
Renshaw cells. Exp. Brain Res. 2, 81-96.

DEnNNY-Brown, D. B. 1929a. On the nature of postural reflexes. Proc.
Roy. Soc. 104B, 252-301.

DenNY-BrowN, D. 1929b, The histological features of striped muscle in
relation to its functional activity. Proc. Roy. Soc. 104B, 371-411.

Dow, R. S. and Moruzzi, G. 1958. The Physiology and Pathology of the
Cerebellum. Minneapolis: Univ. Minnesota Press.

DusowiTtz, V. and PEARSE, N. G. E. 1960. A comparative histochemical
study of oxidative enzyme and phosphorylase activity in skeletal muscle.
Histochemie, 2, 105-17.

EccLEs, J. C. 1957. The Physiology of Nerve Cells, Baltimore: Johns Hopkins
Press.

EccurEs, J. C. 1964a. The Physiology of the Synapses. Berlin, Gottingen,
Heidelberg: Springer-Verlag.

EccLEs, 1. C. 1964b. Presynaptic inhibition in the spinal cord. In Progress
in Brain Research, 12, 65-89. Ed. J. C. Eccles and J. P. Schadé. Amsterdam:
Elsevier Publishing Co.

EccLres, J. C., EccLEs, R. M., IGGo, A. and ITo, M. 1961b. Distribution
of recurrent inhibition among motoneurones. J. Physiol. 159, 479-99,

Eccres, J. C., EccrLes, R. M., IcGo, A. and LUNDBERG, A. 1960.
Electrophysiological studies on gamma motoneurones. Acta physiol.
scand. 50, 32-40.

Eccres, J. C., EccLEs, R. M., IcGo, A. and LUNDBERG, A. 196la,
Electrophysiological investigations on Renshaw cells. J. Physiel. 159,
461-78.

Eccirgs, J. C., EccLEs, R. M. and LUNDBERG, A. 1957. The convergence
of monosynaptic excitatory afferents onto many different species of alpha
motoneurones. J. Physiol. 137, 22-50.

EccLgs, J. C, EccLEs, R. M. and LUNDBERG, A. 1958. Action potentials
of alpha motoneurones supplying fast and slow muscles. J. Physiol. 142,
275-91.

EccLes, J. C.,, EccLEs, R, M. and LUNDBERG, A. 1960. Types of neurone
in and around the intermediate nucleus of the lumbo-sacral cord. J. Physiol.
154, 89-114.

65



MECHANISMS REGULATING THE DISCHARGE OF MOTONEURONS

EccLEs, J. C., FATT, P. and KokEeTsu, K. 1953. Cholinergic and inhibitory
synapses in a central nervous pathway. Aust. J. Sci. 16, 50-54.

EccLrEs, J. C., FATT, P. and Kok ETsu, K. 1954. Cholinergic and inhibitory
synapses in a pathway from motor-axon collaterals to motoneurones.
J. Physiol, 126, 524-62.

EccLEis, J. C, FATT, P.,, LANDGREN, S. and WINsBURY, G. J. 1954
Spinal cord potentials generated by volleys in the large muscle afferents.
J. Physiel. 125, 590-606.

Ecciris, J. C., ScamipT, R. F. and WiLLis, W. D. 1963. Depolarization
of central terminals of Group Ib afferent fibers of muscle. J. Neurophysiol.
26, 1-27.

EpsTrROM, L. and KUGELBERG, E. 1968. Histochemical composition,
distribution of fibres and fatigability of single motor units. J. Neurol.
Neurosurg. Psychiat. 31, 424-33.

EipE, E., FEDINa, L., JANSEN, J., LUNDBERG, A. and VYKLICKY, L.
1969. Properties of Clarke’s column neurones. Acta physiol. scand. 77,
125-44.

ExLUND, G. and HagBarTH, K.-E. 1966. Normal variability of tonic
vibration reflexes in man. Exp. Neurol. 16, 80-92.

ErLaway, P. H. 1968. Antidromic inhibition of fusimotor neurones.
J. Physiol. 198, 39-40p.

EvARTS, E. V. 1965. Relation of discharge frequency to conduction velocity
in pyramidal tract neurons. J. Neurophysiol. 28, 216-28.

FraNK, K. and FuorTes, M. G. F. 1956. Unitary activity of spinal
interneurones of cats. J. Physiol. 131, 424-35.

FRANKENHAEUSER, B. 1963. Inactivation of the sodium-carrying mech-
anism in myelinated nerve fibres of Xenopus laevis. J. Physiol. 169,
445-51.

FRANKENHAEUSER, B. and VALLBO, A. B. 1965. Accommodation in
myelinated nerve fibres of Xenopus laevis as computed on the basis of
voltage clamp data. Acta physiol. scand. 63, 1-20.

FuorTES, M. G. F., Frank, K. and Becker, M. C. 1957, Steps in
production of motoneuren spikes. J. gen. Physiol. 40, 735-52.

FuorTes, M. G. F. and MANTEGAZZIN], F. 1962, Interpretation of the
repetitive firing of nerve cells. J. gen. Physiol. 45, 1163-79.

Girt, P. K. and Kuno, M. 1963. Properties of phrenic motoneurones.
J. Physiol. 168, 258-73.

Gorcy, C. 1903. La cellula nervosa motrice. In Opera Ommnia, vol. ii.
Milano: Hoepli.

GraniT, R. 1955. Receptors and Sensory Perception. New Haven: Yale
Univ. Press.

GraNIT, R. 1956. Reflex rebound by post-tetanic potentiation. Temporal
summation-spasticity. J. Physiol. 131, 32-51.

GRANIT, R. 1966, Charles Scott Sherrington. An Appraisal. London:
Nelson.

66



BIBLIOGRAPHY

GRrANIT, R, 1968, The functional role of the muscle spindle’s primary end
organs. Sherrington Memorial Lecture. Proc. Roy. Soc. Med. 61, 69-78,

GRANIT, R. 1970. The Basis of Motor Countrol. London: Academic Press.

GraNIT, R., Haasg, J. and RUTLEDGE, L. T, 1960, Recurrent inhibition
in relation to frequency of firing and limitation of discharge rate of extensor
motoneurones. J. Physiol. 154, 308-28.

GRrANIT, R, and HEnAaTscH, H. D, 1956. Gamma control of dynamic
properties of muscle spindles. J. Neurophysiol. 19, 356-66.

GraANIT, R., HENATSCH, H. D. and StEG, G. 1956. Tonic and phasic
ventral horn cells differentiated by post-tetanic potentiation in cat exten-
sors. Acta physiol. scand. 37, 114-26.

GRrANIT, R., KELLERTH, J.-O. and WiLLiams, T. D. 1964a. Intracellular
aspects of stimulating motcneurones by muscle stretch. J. Physiol. 174,
435-52.

GRANIT, R., KELLERTH, J.-O. and WiLLiams, T. D. 1964b. ‘Adjacent’
and ‘remote’ post-synaptic inhibition in motoneurones stimulated by
muscle stretch. J. Physiol. 174, 453-72.

GRANIT, R., KERNELL, D. and LAMARRE, Y. 1966a. Algebraical summa-
tion in synaptic activation of motoneurones firing within the ‘primary
range’ to injected currents. J, Physiol. 187, 379-99.

GraNIT, R., KERNELL, D. and LAMARRE, Y. 1966b. Synaptic stimulation
superimposed on motoneurones firing in the ‘secondary range’ to injected
currents. J. Physiol. 187, 401-15.

GrANIT, R., KErRNELL, D. and SHORTEss, G. K. 1963a. Quantitative
aspects of repetitive firing of mammalian motoneurones, caused by
injected currents. J. Physiol. 168, 911-31.

GRrANIT, R., KERNELL, D. and SHORTESS, G. K. 1963b. The behaviour of
mammalian motoneurones during long-lasting orthodromic, antidromic
and trans-membrane stimulation. J. Physiol. 169, 743-54.

GranNIT, R., KERNELL, D. and SmiTH, R. S. 1963. Delayed depolarization
and the repetitive response to intracellular stimulation of mammalian
motoneurones. J. Physiol, 168, 890-910.

GRraANIT, R., Pascog, J. E. and STEG, G. 1957. Behaviour of tonic a
and » motoneurones during stimulation of recurrent collaterals. J. Physiol.
138, 381-400.

GRrANIT, R, and Paicrries, C. G. 1956. Excitatory and inhibitory processes
acting upon individual Purkinje cells of the cerebellum in cats. J. Physiol.
133, 520-47.

GraniT, R., PHILLIPS, C. G., SkoGLUND, S. and Stec, G. 1957.
Differentiation of tonic from phasic alpha ventral horn cells by stretch,
pinna and crossed extensor reflexes. J. Neurophysiol. 20, 470-81.

GRraNIT, R. and RENKIN, B. 1961, Net depolarization and discharge rate
of motoneurones, as measured by recurrent inhibition. J. Physiol. 158,
461-75.

GraNIT, R. and RUTLEDGE, L. T. 1960. Surplus excitation in reflex action

67



MECHANISMS REGULATING THE DISCHARGE OF MOTONEURONS

of motoneurones as measured by recurrent inhibition. J. Physiol. 154,
288-307.

GRrEEN, K. T. and PeasE, D. C. 1966. Personal communication quoted in
Terzuolo and Llinas.

GRILLNER, S. 1969. Supraspinal and segmental control of static and
dynamic y-motoneurones in the cat. Acta physiol. scand., Suppl. 327. 1-34,

GRIMBY, L. and HANNERZ, J. 1968. Recruitment order of motor units on
voluntary contraction: changes induced by proprioceptive afferent activity.
J. Neurol. Neurosurg. Psychiat. 31, 565-73.

GriMBY, L. and HANNERZ, J. 1970. Differences in recruitment order of
motor units in phasic and tonic flexion reflex in ‘spinal man’. Exp. Neurol.
(to be published).

Haasg, J. 1963. Die Transformation der Entladungsmusters der Renshaw—
Zellen bei tetanischer antidromer Reizung. Pfliig. Arch. ges. Physiol. 276,
471-80.

Haasg, J. and VAN DErR MEULEN, J, P. 1961. Effects of supraspinal
stimulation on Renshaw cells belonging to extensor motoneurons. J.
Neurophysiol. 24, 510-20.

HacearTH, K.-E. and ExXLUND, G. 1966. Motor effects of vibratory
muscle stimuli in man. In Muscular Afferents and Motor Control, Nobel
Symp. I, pp. 177-86. Ed. R. Granit, Stockholm: Almqvist & Wiksell.

HaGgiwAra, S. and Burrock, T. H. 1957. Intracellular potentials in
pacemaker and integrative neurons of the lobster cardiac ganglion. J. cell.
comp. Physiol. 50, 25-47.

HARTLINE, H. K. and RATLIFF, F. 1957, Inhibitory interaction of receptor
units in the eye of Limulus. J. gen. Physiol. 40, 357-76.

HENATSCH, H. D., SCHULTE, F. J. and Busch, G. 1959. Wandelbarkeit
des tonisch-phasischen Reaktionstyps einzelner Extensor-Motoneurone bei
Variation ihrer Antriebe. Pfiig. Arch. ges. Physiol. 270, 161-73.

HennNEMAN, E. and OLsoN, C. B. 1965. Relations between structure and
function in the design of skeletal muscles. J. Neurophysiol. 28, 581-98.

HenNnNEMAN, E., SoMJEN, G. and CARPENTER, D. 0. 1965a. Functional
significance of cell size in spinal motoneurons. J. Neurophysiol. 28, 560-80.

HeNNEMAN, E., SoMJEN, G. and CARPENTER, D. O. 1965b. Excitability
and inhibitibility of motoneurons of different sizes. J. Neurophysiol. 28,
599-620.

Hiry, S., PorkEey, C. E. and WiLLiams, T. D. 1966. Some aspects of
synaptic noise in motoneurones. In Muscular Afferents and Motor Control,
Nobel Symp. I, pp. 363-72. Ed. R. Granit. Stockholm: Almgvist &
Wiksell.

HoLMmGRrEN, B. and MerTON, P. A. 1954. Local feedback control of
motoneurones. J. Physiol. 123, 47p,

HuLTBORN, H., JANKOWSKA, E. and LINDSTROM, S. 1968a. Distribution
of recurrent inhibition of Ia IPSPs in motoneurones. Acta physiol. scand.
74, 174-18A.

68



BIBLIOGRAPHY

HuLTBORN, H., JANKOWSKA, E. and LINDSTROM, S. 1968b. Recurrent
inhibition from motor axon collaterals in interneurones monosynaptically
activated from Ia afferents. Brain Res. 9, 367-9.

Hunr, C. C. and PAINTAL, A. S. 1958. Spinal reflex regulation of fusimotor
neurones. J. Physiol. 143, 195-212.

KATz, B. 1969. The Release of Neural Transmitter Substances, Sherrington
Lectures X. Liverpool Univ. Press.

K ATz, B. and MILEDI, R. 1963. A study of spontaneous miniature potentials
in spinal motoneurones. J. Physiol. 168, 389-422.

KERNELL, D. 1964, Delayed depolarization in cat and rat motoneurones.
In Progress in Brain Research, 12, 42-55. Ed. J. C. Eccles and J. P. Schadé.
Amsterdam: Elsevier Publishing Co.

KERNELL, D. 1965a, The adaptation and the relation between discharge
frequency and current strength of cat lumbo-sacral motoneurones stimulated
by long-lasting injected current. Acta physiol. scand. 65, 65-73.

KERNELL, D. 1965b. High-frequency repetitive firing in cat lumbo-sacral
motoneurones stimulated by long-lasting injected currents. Acta physiol.
scand. 65, 74-86.

KEerRNELL, D, 1965¢c. The limits of firing frequency in cat lumbo-sacral
motoneurones possessing different time course of after-hyperpolarization.
Acta physiol. scand. 65, 87-100,

KERNELL, D. 1966a. The repetitive discharge of motoneurones. In Muscular
Afferents and Motor Control, Nobel Symp. I, pp. 351-62. Ed. R. Granit.
Stockholm: Almqvist & Wiksell.

KERNELL, D. 1966b. Input resistance, electrical excitability, and size of
ventral horn cells in the cat spinal cord. Science, 152, 1637-40.

KEerRNELL, D. 1968, The repetitive impulse discharge of a simple neurone
model compared to that of spinal motoneurones. Brain Res. 11, 685-7.

KoLMoDIN, G. M. 1957. Integrative processes in single spinal interneurones
with proprioceptive connections. Acta physiol. scand. 40, Suppl. 139,

KusoTa, K. and BROOKHART, J. M. 1963. Recurrent facilitation of frog
motoneurons. J. Neurophysiol. 26, 877-93.

KUGELBERG, E. and EDsTROM, L. 1968, Differential histochemical effects
of muscle contractions on phosphorylase and glycogen in various types of
fibres: relation to fatigue. J. Neurol. Neurosurg. Psychiat. 31, 415-23.

Kuwno, M. 1959. Excitability following antidromic activation in spinal
motoneurones supplying red muscles. J. Physiol. 149, 374-93.

Kuno, M. 1964a. Quantal components and excitatory synaptic potentials in
spinal motoneurones. J. Physiol. 175, 81-99.

Kuno, M. 1964b. Mechanism of facilitation and depression of the excitatory
synaptic potential in spinal motoneurones. J. Physiol. 175, 100-12,

Kuwno, M. and MivaHARA, J. T. 1969. Analysis of synaptic efficacy in
spinal motoneurones from ‘quantum’ aspects. J. Physiol. 201, 479-93.

Liu, C. N. and CHAMBERS, W. W. 1957, Experimental study of anatomical
organization of frog’s spinal cord. Anat. Rec. 127, 326.

69



MECHANISMS REGULATING THE DISCHARGE OF MOTONEURONS

Lrinas, R. 1964, Mechanisms of supraspinal actions upon spinal cord
activities. Differences between reticular and cerebellar inhibitory actions
upon alpha extensor motoneurones. J. Neurophysiol. 27, 1117-26.

LriNnas, R.and TErRZUoOLO, C, A. 1964, Mechanisms of supraspinal actions
upon spinal cord activities. Recticular inhibitory mechanisms on alpha-
extensor motoneurons. J. Neurophysiol. 27, 579-91.

Lroyp, D. P. C. 1949. Post-tetanic potentiation of response in mono-
synaptic reflex pathways of the spinal cord. J. gen. Physiol. 33, 147-70.
LoNGo, V. G.,, MARTIN, W, R, and Unna, K. R. 1960. A pharmacological

study on the Renshaw cell. J. Pharmacol, 129, 61-68.

McPHEDRAN, A. M., WUERKER, R. B. and HEnNNEMAN, E. 1965.
Properties of motor units in a homogeneous red muscle (soleus) of the
cat. J, Neurophysiol, 28, 71-84.

MacnNus, R, 1924, Kdrperstellung. Berlin: Springer-Verlag.

MARGARIA, M. R. 1959, La fréquence limite dans le systéme nerveux
central. In Actualités Neurophysiologiques, Premiére Ser., pp. 125-35.
Paris: Masson & Cie.

MaTTHEWS, P. B. C. 1964. Muscle spindles and their motor control.
Physiol. Rev. 44, 219-88.

MATTHEWS, P. B. C. 1966, The reflex excitation of the soleus muscle of
the decerebrate cat caused by vibration applied to its tendon. J. Physiol.
184, 450-72.

Moruzzi, G. and PoMPEIANO, O. 1957, Inhibitory mechanisms under-
lying the collapse of decerebrate rigidity after unilateral fastigial lesions.
J. comp. neurol. 107, 1-25,

NacHMIAas V. T. and PApykuLa, H. A. 1958. A histochemical study of
normal and denervated red and white muscles of the rat. J. biophys.
biochem. Cyrol. 4, 47-54.

NEeLsonN, P. G. and BurkEg, R. E. 1967. Delayed depolarization in cat
spinal motoneurones. Exp. Neurol. 17, 16-26.

OGATA, T. and Mor1, M. 1964, Histochemical study of oxidative enzymes
in vertebrate muscles. J. histochem. cytochem. 12, 171-82.

PuiLLips, C. G. 1956. Cortical motor threshold and the thresholds and
distribution of excited Betz cells in the cat. Quart. J. exp. Physiol. 41, 70-84.

RaLL, W., BurkE, R. E., SmiTH, T. G., NELsoN, P. G. and FRANK, K.
1967. Dendritic location of synapses and possible mechanisms for the
monosynaptic EPSP in motoneurons, J. Neurophysiol. 30, 1169-93.

RAMON Y CAJAL, S. 1899. Textura del Sistemma Nervioso del Hombre y de
los Vertebrados. Madrid: N. Moya.

RAMON Y CAJAL, S. 1904. Textura del Sistema Nervioso del Hombre y de
los Vertebrados, ii. Madrid: N. Moya.

R ANVIER, L. 1874. De quelques faits relatifs a ’histologie et a la physiologie
des muscles striés. Arch. Physiol. normal pathol. 6, 1-135.

RANVIER, L. 1880, Lecons d’ Anatomie Générale sur le Systeme Musculaire.
Paris: Delahaye & Cie.

70



BIBLIOGRAPHY

RATLIFF, F. 1965. Mach Bands; Quantitative Studies on Neural Networks
in the Retina. San Francisco: Holden-Day, Inc.

REensHAw, B. 1941, Influence of the discharge of motoneurons upon
excitation of neighboring motoneurons. J. Neurophysiol. 4, 167-83,

RENSHAW, B. 1946. Central effects of centripetal impulses in axons of
spinal ventral roots. J. Neurophysiol. 9, 191-204.

REXED, B. 1944. Contributions to the knowledge of the post-natal develop-
ment of the peripheral nervous system in man. Acta psychiat. newrol.,
Suppl. 33.

REXED, B. 1954, A cytoarchitectonic atlas of the spinal cord in the cat.
J. comp. Neurol. 100, 297-379.

RExED, B. and THERMAN, P. O. 1948, Calibre spectra of motor and
sensory nerve fibres to flexor and extensor muscles, J. Neurophysiol. 11,
133-40.

RoMANES, J. G. 1951, The motor cell columns of the lumbo-sacral spinal
cord of the cat. J. comp. Neurol. 94, 313-63.

RomanvuL, F. C. A. and VAN DER MEULEN, J. P. 1966. Reversal of the
enzyme profiles of muscle fibres in fast and slow muscles by cross-
innervation. Nature, 212, 1369-70.

RoMANUL, F. C. A. and Van DErR MEULEN, J. P. 1967. Slow and fast
muscles after cross innervation. Arch. Neurol. Chicago, 17, 387-402.

ScHEIBEL, M. E. and ScHEIBEL, A. B. 1966. Spinal motoneurons, inter-
neurons and Renshaw cells. A Golgi study. Arch. ital. Biol. 104, 328-53,

SuarovavrLov, A. L. 1964, Multiple discharges and rhythmical activity of
spinal neurones evoked by intracellular microelectrode stimulation.
Sechenov Physiol. J. 50, 444-56.

SHapovaLov, A. I. 1966. Excitation and inhibition of spinal neurons
during supraspinal stimulation. In Muscular Afferents and Motor Control,
Nobel Symp. I, pp. 331-48. Ed. R. Granit, Stockholm: Almgvist & Wiksell.

SHERRINGTON, C. S. 1909. On plastic tonus and proprioceptive reflexes.
Quart. J. exp. Physiol. 2, 109-56.

SHERRINGTON, C. S. 1913, Reflex inhibition as a factor in the co-ordination
of movements and postures. Quart. J. exp. Physiol. 6, 251-310,

STEG, G. 1962. The function of muscle spindles in spasticity and rigidity.
Acta neurol. scand. 38, 53-59.

STEG, G. 1964. Efferent muscle innervation and rigidity. Acta physiol
scand. 61, Suppl. 225.

TAaKAHASHI, K. 1965, Slow and fast groups of pyramidal tract cells and
their respective membrane properties. J. Neurophysiol. 28, 908-24.

Terzuovro, C. A. and Lrinas, R, 1966, Distribution of synaptic inputs
in the spinal motoneurone and its functional significance. In Muscular
Afferents and Motor Control, Nobel Symp. I, pp. 373-84. Ed. R. Granit.
Stockholm: Almgvist & Wiksell.

THoMAS, R. C. and WiLson, V. J. 1965. Precise localization of Renshaw
cells with a new marking technique. Nature, 206, 211-13.

71



MECHANISMS REGULATING THE DISCHARGE OF MOTONEURONS

Tuomas, R. C. and WiLson, V. J. 1967. Recurrent interactions between
motoneurons of known location in the cervical cord of the cat. J. Neuro-
physiol. 30, 661-74.

TsukaHARA, N, and OuYE, C. 1964. Polysynaptic activation of extensor
motoneurones from Group Ia fibres in the cat spinal cord. Experientia,
20, 628-9.

VALLRO, A. B. 1964, Accommaodation related to inactivation of the sodium
permeability in single myelinated nerve fibres from Xenopus laevis. Acta
physiol. scand. 61, 429-44,

VoorHOEVE, P. E. and KANTEN, R. W. v. 1962. Reflex behaviour of
fusimotor neurones of the cat upon electrical stimulation of various
afferent fibres. Acta physiol. pharmac, néerl. 10, 391-407.

WaLrr, P. D. 1958. Excitability changes in afferent fibre terminations and
their relation to slow potentials. J. Physiol. 142, 1-21.

WaLL, P. D, 1964, Presynaptic control of impulses at the first central
synapse in the cutaneous pathway. In Progress in Brain Research, 12,
92-114. Ed. J. C. Eccles and J. P. Schadé. Amsterdam: Elsevier Pub-
lishing Co.

WiLLis, W. D. and Wivrvris, J. C. 1966. Properties of interneurons in the
ventral spinal cord. Arch. ital. Biol. 104, 354-86.

WiLson, V. J. 1959. Recurrent facilitation of spinal reflexes. J. gen. Physiol.
42, 703-13.

WiLson, V. J. 1966. Regulation and function of Renshaw cell discharge.
In Muscular Afferents and Motor Control, Nobel Symp. I, pp. 317-29.
R. Granit. Stockholm: Almqvist & Wiksell.

WiLson, V. J. and BUurGEss, P. R. 1962a. Disinhibition in the cat spinal
cord. J. Neurophysiol. 25, 392-404.

WiLson, V. J. and BurGEess, P. R. 1962b. Effects of antidromic con-
ditioning on some motoneurons and interneurons. J. Neurophysiol. 25,
636-50.

Wirson, V. J, and TarBoT, W. H. 1963. Integration at an inhibitory
interneurone: inhibition of Renshaw cells. Narure, 200, 1325-7.

WiLson, V. J.,, TALBoT, W. H. and DieckeE, F. P, J. 1960, Distribution of
recurrent facilitation and inhibition in the spinal cord. J. Neurophysiol.
23, 144-53.

WiLson, V. J., TarsoT, W. H. and KATo, M. 1964, Inhibitory con-
vergence upon Renshaw cells. J. Neurophysiol. 27, 1063-79.

WUERKER, R. B.,, McPHEDRAN, A. M. and HEnNNEMAN, E. 1965,
Properties of motor units in a heterogeneous pale muscle (M, gastrocne-
mius) of the cat. J. Neurophysiol. 28, 85-99.

72



Author index

Adrian, E. D., 25
Aitken, J. T, 2
Appelberg, B., 19
Araki, T., 28
Ashworth, B., 24

Barron, D, H., 30
Becker, M. C,, 29
Bessou, P., 19
Bradley, K., 27, 28
Bridger, J. E., 2
Brock, L. G., 4
Bronk, D. W, 25
Brookhart, J. M., 8
Brooks, V. B., 42, 49, 57
Brown, M. C,, 12, 62
Buller, A. J., 19, 33
Bullock, T. H., 60
Burke, R.E., 3,4, 6,9, 10, 12, 15,
18, 21-4, 28
Burgess, P. R., 61
Busch, G., 13

Carpenter, D. 0., 9, 24
Chambers, W. W., 8
Conradi, S., 3, 6, 45
Coombs, J. S., 4, 8, 28, 43
Creed, R. S, 11, 47
Creutzfeldt, O. D., 30
Curtis, D. R., 49, 50

De Kleijn, A., 12

Denny-Brown, D., 9, 11, 19, 25, 47
Diecke, F. P, J., 53, 57, 61

Dow, R. S., 45

Dubowitz, V., 19

Eccles, J. C., 2, 4-8, 10-12, 16, 17,
19, 22, 28, 43, 45-9, 514, 62

Eccles, R. M., 10, 12, 16, 17, 19,
22, 51-4, 62

Edstrom, L., 19, 20, 21

Eide, E., 30, 31, 42

Eklund, G., 12

Ellaway, P. H., 62

Emonet- Dénand, F., 19

Engberg, 1., 12

Evarts, E. V., 13, 24, 25

Fatt, P., 8, 12, 28, 43, 47-9, 53
Fedina, L., 30, 31, 42

Frank, K., 4, 6, 29, 30, 50
Frankenhaeuser, B., 33
Fuortes, M. G. F., 29, 30, 50

Gill, P. K., 47

Golgi, C., 47

Granit, R., 1, 5, 7-15, 18, 19, 22,
25-8, 32, 33, 35, 3744, 46, 47,
50, 53-6, 58-62

Green, K. T., 2

Gerillner, S., 62

Grimby, L., 24, 25

Haase, J., 26, 50, 54, 59
Hagbarth, K. E., 12
Hagiwara, S., 60
Hannerz, J., 24, 25
Hartline, H. K., 50, 53, 57
Henatsch, H. D., 8,9, 12, 13
Henneman, E., 9, 19, 24
Hill, S., 5
73



AUTHOR INDEX

Holmgren, B., 53
Hultborn, H., 62
Hunt, C. C., 62

Iggo, A., 17, 51-4, 62
Ito, M., 52-4, 62

Jankowska, E., 62
Jansen, J., 30, 31, 42

Kameda, K., 42

Kanten, R. W, v., 62
Kato, M., 50

Katz, B., 3, 4

Kellerth, J. -O., 5, 7, 28, 37

Kernell, D., 10, 13-18, 27-35, 37-44

Koketsu, K., 47-9, 53
Kolmodin, G. M., 12
Kubota, K., 8§

Kugelberg, E., 19-21, 24
Kuno, M., 3, 10, 16, 47, 53

Lamarre, Y., 30, 32, 35, 37-44

Landgren, S., 12

Laporte, Y., 19

Lawrence, D. G., 62

Lewis, D. M., 33

Liddell, E. G. T., 11, 47

Lindstrom, S., 62

Liu, C. N, 8

Llinas, R., 2, 8

Lloyd, D. P. C., 11

Longo, V. G., 49

Lundberg, A., 10, 12, 16, 17, 22,
30, 31, 42, 51-3

Lux, H. D., 30

McPhedran, A. M., 19
Magnus, R., 12
Mantegazzini, F., 30
Margaria, M. R., 55

Martin, W. R., 49
Matthews, B. H. C., 30
Matthews, P. B. C., 1, 12, 62

74

Merton, P, A., 53
Miledi, R., 3
Miyahara, J. T., 10
Mori, M., 19
Moruzzi, G., 44, 45

Nachmias, V. T., 19
Nacimiento, A. C., 30

. Nagel, R., 42

Nelson, P. G., 4, 6, 28

QOgata, T., 19
Ohye, C., 12
Olson, C. B, 19
Otani, T., 28

Padykula, H. A., 19

Paintal, A. S., 62

Pascoe, J. E., 53, 54, 60, 62
Pearse, N. G. V_, 19

Pease, D. C., 2

Phillips, C. G., 8§, 9, 11, 22, 28, 33
Phillis, J. W., 50

Polkey, C. E., 5

Pompeiano, O., 44

Rall, W., 4, 6

Ramon y Cajal, S., 47
Ranvier, L., 18, 19
Ratliff, F., 50, 55, 57, 61
Renkin, B., 40, 54-6
Renshaw, B., 48, 49, 53
Rexed, B., 9, 48
Romanes, J. G., 52
Romanul, F. C. A, 19
Rutledge, L. T., 26, 50, 58-60
Ryall, R. W., 49

Scheibel, A. B., 47
Scheibel, M. E., 47
Schiff, M., 44

Schmidt, R. F., 45
Schulte, F. J., 13
Shapovalov, A. 1., 8, 30



Sherrington, C. S., 1, 11, 25, 44, 47
Shortess, G. K., 10, 14, 15
Skoglund, S., 3, 8, 9, 11, 22

Smith, R. S., 13, 27, 28

Smith, T. G., 4, 6

Somjen, G., 9, 24, 27, 28

Steg, G., 8,9, 11, 19, 22, 53, 54, 60

Takahashi, K., 13

Talbot, W. H., 50, 53, 57, 61
Terzuolo, C. A., 2, 8
Therman, P. O., 9

Thomas, R. C., 48, 53
Tsukahara, N., 12

AUTHOR INDEX
Unna, K. R., 49

Vallbo, A. B., 33

Van Der Meulen, I. P., 19, 50
Voorhoeve, P. E., 62
Vyklicky, L., 30, 31, 42

Wall, P. D., 45

Watkins, J. C., 50

Williams, T. D., 5, 7, 28, 37
Willis, J. C., 48

Willis, W. D., 45, 48

Wilson, V. J., 48-51, 53, 57, 61
Winsbury, G. J., 12

Wuerker, R. B, 19

75



Subject index

Activation noise, 4-6
‘Adaptation” of motoneuron, 31
After-hyperpolarization, 13-17, 27,
28, 36, 44, 53, 55
correlating with conduction
velocity, 11, 12, 17, 21
correlating with size of cell, 13,
16-18, 21, 26, 44
firing rate and, 15-18, 26, 29, 32
membrane resistance and, 15, 16
Alpha motoneurons, defined, 1
Antidromic stimulation, see also

recurrent inhibition, 27, 28, 47,

48, 52-60
Autogenetic, rerm defined, 7
Axon hillock, 2, 3, 28, 33, 41

‘Bias’ by various means, 6, 37
Boutons, see synapses

Cerebellum, 33, 44, 50
Clarke neurons, 30, 42

Delayed depolarization, 27, 28

Dendrite-soma problems, 2, 3-5,
24, 60

related to strategic organization,

6-8, 10

Depolarization, 2, 5, 7, 16, 26-8,
33, 35-7, 43, 45, 46, 59, 60

Depolarizing pressure, rerm
defined, 16

Dis-inhibition, 61

Firing zone, see axon hillock

Force-velocity relation, 1, 24, 35

Fusimotor neuron, see gamma
motoneurons

Gain across cell membrane, 13-16,
26, 29-33, 36, 38-41, 44, 59

Gamma motoneurons, 1, 6, 17, 23,
54, 62

Hyperpolarization, 3, 7, 8, 28, 59

Inactivation, 32, 33, 42, 43
Inhibition, postsynaptic, see also
recurrent inhibition, 4-8, 21,
22, 28, 32, 33, 36-40, 44
lateral, 50
linearization by, 43
quantitative aspects of, 29-32,
36-8, 40, 56
slope constants (gain) and, 36-41
tonic, 44, 45
Inhibition, presynaptic, 45, 46
Interneurons, 6, 8, 11, 12, 49, 51, 62

Limulus eye, 30, 50, 55, 57, 61
Lobster cardiac ganglion, 60

Magnus-de Kleijn reflexes, 12
Megimide, 4
Membrane, resistance, 10, 15, 16, 24
Miniature potentials, 3-5, 10
Monosynaptic response, 3, 4, 6-8,
10, 12, 24
dependence on cell size, 10, 15
distribution on motoneurons, 6, 7
testing by, 7
Motor axons, conduction velocities
of, 16, 17, 23-5
Motor units,
concept defined, 18
controlled by motoneurons, 19

77



SUBJECT INDEX

histochemical differentiation of,
19, 20
slow and fast, 9, 18-24
Muscles, see also motor units,
force-velocity relation,
red and white, 16, 18, 19, 25
rise of tension in, 33, 35
Muscle spindles, 1, 2, 12, 25, 26, 54

Phasic motoneurons, 8-13, 16,
21-5, 41, 53, 54
Pinna reflex, 11, 50
Polysynaptic spindle response, 12
Post-tetanic potentiation, 9-11
Primary afferent depolarization,
see also inhibition, presynaptic,
3, 45, 46
Primary range,
defined, 30
limits of, 30, 31
slope constants of, 30, 31, 36, 37,
39-41
summation within, 35-42
tension induced within, 34, 35
Pyramidal (cortical) cells, 13, 25, 28,
30

Recruitment,
dependent on ‘central
programme’, 24
order of, 24-6
Recurrent facilitation, 61
Recurrent inhibition,
anatomical basis of, 48, 51
distribution of, 51-3
quantitative aspects of, 54-7
role of, 53-5, 57-62
tonic motoneurons and, 53
Renshaw cells,
afferents influencing, 50, 51
localization of, 48

78

organization of circuits around,
51-3
Reticular formation, 8

Schiff-Sherrington inhibition, 44
Secondary range,
defined, 30
dependent on ‘adaptation’, 31
functional interpretation of, 33,
35
superposed reflexes within, 42-5
tension induced within, 34, 35
Size of motoneurons, see also
membrane resistance, 9-11, 13,
15-18
Slope constants, see gain across
cell membrane
Strategic projections, 6-8
Stretch reflex, see also phasic
motoneurons, tonic
motoneurons,
activation noise caused by, 4, 5
firing rates in response to, 9-11,
25, 26, 28, 35, 58-60
general discussion of, 6, 7, 11, 12,
24-6
Surplus excitation, 59-61
Synapses, see also dendrite-soma
problems
distribution of, 2, 3, 6
types of boutons, 2, 45

Thresholds of motoneurons, 10, 15,
16, 27
Tonic motoneurons, 8-13, 16, 19,
21-6, 53-5, 57, 58, 60
Trans-membrane stimulation,
gain defined by, 13-15
use and significance of, 13, 15,
16, 27-9, 35, 36

Vibratory reflexes, 12





