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ñFinal common pathwayò
(Sherrington, 1925)



ÅConsiderations when quantifying motor unit discharge 

rate during voluntary (isometric) contractions

ÅDifferent types of inputs and their effect on motor unit 

discharge behaviour

ÅQuantification of motor unit discharge behaviour in 

different conditions and populations

PART 1
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The relationship between motor unit recruitment threshold and firing rate

Discharge rate ~ 1 + Contraction*Muscle + Recruitment threshold + (1 | PID)

Ġkarabot et al. 2023, bioRxiv
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Jaeger & Jung 2020, Enc Comp Neurosci

Spike frequency adaptation

Quantifying motor unit discharge rate
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Valenļiļ et al. 2024, J Physiol

Quantifying motor unit discharge rate
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Valenļiļ et al. 2024, J Physiol



INTERMITTENT

SUSTAINED

50% MVT
-36%TTF: 531 ± 134 s

50 s

20% MVT

-33%TTF: 217 ± 82 s
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***p < 0.001, **p < 0.01, *p < 0.05 compared to baseline

###
p < 0.001, 

##
p < 0.01, 

#
p < 0.05 compared to the other task
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Valenļiļ et al. 2024, J Physiol

Tamara Valenļiļ

Motor unit discharge rate during contractions to failure
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Quantifying motor unit 
discharge rate
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Quantifying motor unit 
discharge rate



Adapted from Johnson et al. 2017, J Neurophysiol
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Adapted from Chardon et al. 2023, eLife

Different types of inputs to motoneurons
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Khurram, Pearcey et al. 2022, Adv Neurobiol

Plateau potentials ï self-sustained firing of motoneurons



Beauchamp et al. 2022, J Neural Eng

Prolongation ï hysteresis

Gorassini et al. 1998, Neurosci Lett



Ġkarabot et al. 2023, bioRxiv

Beauchamp et al. 2023, J Neural Eng

Discharge rate hysteresis

Å Rate-rate correlation R2 > 0.7

Å Recruitment time difference > 1 s

Å Reporter (control) unit discharge rate 
modulation > 0.5 pps

Orssatto et al. 2021, J Neurophysiol
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Beauchamp et al. 2023, J Neural Eng
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Ġkarabot, Beauchamp & Pearcey, in preparation

Modulation of PICs with muscle contraction force



Ġkarabot, Beauchamp & Pearcey, in preparation

The effect of contraction force on motor unit firing patterns



Ġkarabot, Beauchamp & Pearcey, in preparation

The effect of the rate of force increase on motor unit firing patterns



Ġkarabot, Beauchamp & Pearcey, in preparation

Inputs to motoneurons are uniquely shaped to support greater contraction force




