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SENSORIMOTOR INTEGRATION IN HEALTH AND DISEASE: TRANSCRANIAL MAGNETIC STIMULATION STUDY
Kossev A.R., 1 Dengler R. 2
1 Institute of Biophysics, Bulgarian Academy of Sciences, Sofia, Bulgaria

2 Neurology Clinic, Medical University, Hanover, German
Abstract: The effect of muscle vibration (MV) on motor cortex excitability and intracortical inhibition and facilitation in healthy subjects and patients with cervical dystonia (CD), idiopathic Perkinson’s disease (IPD) and Multiple System Atrophy (MSA) have been studied using single and paired pulse transcranial magnetic stimulation.
The mechanisms underlying abnormal MV-induced effects in CD patients, are not clear but it seems most likely that sensorimotor integration is impaired as a consequence of the alterations of basal ganglia function in dystonia. MSA and IPD patients differ in MV effect and these might help to differentiate the atypical parkinsonian syndrome from IPD.

Key words: muscle vibratiojn (MV); transcranial magnetic stimulation (TMS)
Introduction: Muscle vibration (MV) is a powerful means to modify motor evoked potentials (MEPs) in response to transcranial magnetic stimulation (TMS). Claus and coauthors have demonstrated augmentation of MEPs during an early phase between 9 and 14 ms after MV onset and late one beginning at about 120 ms (1,2). Muscle vibration applied to the muscle or its tendon excites mainly the primary spindle endings (Ia fibers) (3,4) and effects different levels of the central nervous system. 
Methods: Low-amplitude (0.5 mm) MV (subthreshold for TVR) with duration of 4 s was applied to extensor carpi radialis muscle (ECR). TMS was carried out using two MagStim 200 stimulators connected to the circular stimulating coil through a BiStim module. MEPs were recorded from the vibrated ECR and its antagonist flexor carpi radialis muscle (FCR). In single pulse TMS the intensity of the stimulus was 120% of the motor threshold (MT). In paired pulse stimulation the intensity of the second test stimulus was 120% of MT while the first (conditioning) stimulus was subthreshold - 70% of MT. 
Results: The effect of MV on MEP areas is shown on Fig.1. With vibration frequencies (VF) of 80 and 120 Hz a significant (p < 0.05) MEP augmentation in the vibrated ECR was seen. The augmentation of MEPs was greater at 3s then at 0.5 s after MV onset and was somewhat better pronounced at VF of 80 Hz. The VF of 160 Hz proved to be ineffective. In contrast to ECR, MEPs in the FCR showed a depression with MV. The depression was independent on the VF and better expressed at 0.5 s after onset of MV than at 3 s.
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Fig.1 Motor evoked potential’s areas (mean + SE, n = 10) in response to single pulse TMS recorded from ECR and FCR 0.5 and 3 s after the onset of MV with different vibration frequencies. The values are normalized to the mean control values (without muscle vibration). Asterixes indicate significant effect of MV (Wilcoxon’s test).

Discussion: The dependence of MEP augmentation in the vibrated ECR on VF suggest that excitation of the primary spindle endings is essentially involved (3,4,22,23). The different time and frequency dependence of MEP depression in the antagonist of the vibrated muscle (FCR) suggest that other sensory inputs are most probably involved. 
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