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Motivation

It iswell knownthat the amplitude of the motor unit (MU) force twitchesdecreasesluring sustainedor

repeated fatiguing contractions, and that the excitation to the motoneuron pool increasesto

compensatdor decreasingorce generatingcapacityand sustainmuscleforce with fatigue [1]. Despite
Increasingexcitation, some studies have reported that motor unit firing rates may decreaseduring

fatiguing contractions due to selective inhibition by sensitive afferents [2]. These observations
contradictthe known control mechanism®f motor unit firing behavior,by which motor unit firing rates
INcreasen responseo increasingexcitation|[3].

Objective

Investigate the firing rates of motor units in the First Dorsal Interosseous(FDI) muscle and the
concurrentactivation of forearm musclesduring repeatedisometric contractionsto identify whether
changesin muscleco-activation may provide an alternative explanationfor decreasesn motor unit
firing rateswith fatigue.

Data Collection

Subject Population
5 healthy subjects, 4 males and 1 female-823/ears old

Set Up
The hand was placed in a restraining apparatus for isometric contractions

Recorded Signals

t dEMG first dorsal interosseous (FDI)

t sEMG extensor carpradialis(ECR), flexor carmdialis(FCR), pronataeres(PT)
t Force: index finger abduction
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Fatigue Task E

Isometric index finger abductions held at 50% maximum voluntary contraction (MVC) for 10s and

repeated until task failure with 6s rest between contractions.

50% MVC Repeated to the

endurance limit

Data Analysis

We usedthe dEMGSystem(Delsysnc., Natick, MA) to non-invasivelyrecord four channelsof surface
EMG signals during isometric index finger abductions sEMG signalswere decomposedinto the

constituentMU action potentials(MUAPsRhandthelr firing instanced4].
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ne FDIMU meanfiring rates
ne FDIMUAPamplitude

ne SEMGoot meansquare(RMSamplitudeof all monitored muscles
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Results

1) Two general patterns of MU firing rate
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Conclusion
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Adaptations in FDI MU firing rates were always associated with similar adaptatio
In FDI activation, indicating that changes in MU firing rates are directly related|to

changes in the excitation to the motoneuron pool of the fatiguing muscle,
following the welknown control mechanisms of muscle force generation [3].

MU firing rates &activation ofthe FDI muscle increased to sustain force output as
fatigue developed. Decreases in MU firing rateacfivation of the FDI muscle ma

be explained by changes in the strategy for sustaining force output and increase

co-activation of concurrently active muscles.
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