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Abstract

The H (Hoffman) reflex is a noninvasive technique used to evaluate the synaptic organization of the spinal cord, as well
as the excitability of the reflex arc. In this procedure, percutaneous electrical stimuli are applied to the peripheral nerve
to evoke reflex responses that can be measured by the electromyogram of the target muscle. Different factors can
modulate the H-reflex amplitude. Nonetheless, few studies have investigated how contraction intensity influence the
excitability of spinal cord circuits controlling upper limb muscle. Therefore, the present project is aimed at investigating

the effect of contraction intensity on the excitability of spinal cord circuits of a hand muscle.
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Introduction

The H reflex is a noninvasive technique used to evaluate
the synaptic organization of the spinal cord, as well as the
excitability of the reflex arc’. Different factors can modulate
the H-reflex amplitude (e.g., contraction intensity and the
type of the motor task being performed). Additionally,
disorders affecting the nervous system significantly alter
the magnitude of the H reflex, thereby reinforcing the
importance of the spinal cord circuits for movement control
in both normal and pathological conditions®. Studies
previously reported in the literature have focused on
experiments in lower limb muscles due to the reduced
experimental complexity3. Therefore, new experiments are
needed to investigate the reflex excitability of upper limb
muscles. Specifically, little is known about the influence of
contraction intensity4 on the reflex excitability of the first
dorsal interosseous (FDI) muscle, which is an essential
muscle for object manipulation. In the present study, the
aim was to investigate the H reflex of the FDI muscle in
healthy subjects during different contraction intensities.

Results and Discussion

Experiments were carried out in the right (dominant) hand
of 9 healthy subjects (5 women; 27+5yrs; 23,95+3,7
BMI). The experimental procedures were approved by
the Ethics Committee of the University of Campinas
(CAAE: 71197517.0.0000.5404). H reflexes of the FDI
muscle were evoked by electrical stimuli (pulses with 1ms
duration) applied to the median nerve (heteronymous
reflex) at the wrist level. Surface EMG of the FDI was
recorded using bipolar electrodes. Participants performed
force-matching tasks at 5% and 10% of the maximum
voluntary contractions (MVC) for 30s. Electrical pulses
were delivered at low (0.2Hz) and high (4Hz) frequencies.
Low-frequency stimulation was used to measure the
maximum motor (M) wave, and the high-frequency
stimulation was used to measure submaximal M waves
and H reflexes in both contractions. Synchronous
averaging (N=98) was performed to estimate peak-to-
peak amplitudes of M waves and H reflexes.

The magnitude of the maximum M wave (Myax) did not
significantly  change  with  contraction intensity
(6.11£2.06mV vs. 5.68+1.77mV; p=0.28). During
submaximal stimulation, the M wave was maintained at a
similar level between both contraction intensities

(1290i346%MMAX VS. 15171476%MMAX1 p:034), SO
that the same afferent inflow was maintained in both
conditions®. Figure 1 shows the individual and grouped
data for the H-reflex amplitude. The peak-to-peak
amplitude significantly increased (p=0.0023) when the
contraction intensity increased (5%MVC to 10%MVC).
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Figure 1. H-reflex amplitude for two contraction intensities.

Conclusions

The excitability of the reflex arc as measured by the H-
reflex amplitude significantly increased when the
contraction intensity of the FDI muscle increased. This
would be explained by the increased excitability of the
spinal motor neuron pool caused by cortical activation.
These results are consistent with data from other limb
muscles (e.g., tibialis anterior and abductor pollicis
brevis) of healthy humans®.
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