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SUMMARY:
The authors examine the dependence between
reaction time as an indicator of change at cerebral level and
H-reflex amplitude change being a relative index of
excitability level in the spinal cord during the preparation
of a simple voluntary movement in thyrotoxicosis patients.
Electrophysiological investigations are carried out after
identifying the disease and prior to the beginning of causal
therapy. Patients are comfortably seated on a chair in a dark
room and respond to light signal from a blitz-lamp and it
was determined reaction time. Simultaneously with light
signal presentation, nervus tibialis in the popliteal fossa of
the same leg is excited to evoke H-reflex. One-day signal
programme consists of a total of 120 light signals divided
into three equal blocks. H-reflex amplitude evoked only once
for every light signal is compared with control H-reflex
amplitude. Its decrease or increase is read. Reaction times
are grouped according to the extern of corresponding Hreflex amplitude increase or decrease. Data obtained serve
to construct relation curve between reaction time and Hreflex amplitude changes. This relation curve differs in
nature from the curve when healthy subjects under the same
experimental conditions are tested.
Key words: reaction time, H-reflex amplitude change,
thyrotoxicosis, voluntary movement.
INTRODUCTION:
Thyrotoxicosis as a disease leading to a number of
movement disorders has long attracted the attention of
electrophysiologists. Many authors have studied the
changes in EMG and H-reflex, M response, and have studied
in detail a number of changes occurring at the level of brain
and spinal cord, and then search the relationship between
them. Starting from the classical works (1, 10), and modern
authors (2, 3, 5, 7, 18, 24) that the function of spinal neurons
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is under permanent control of suprasegmental structures,
we investigated the relationship during the preparation of
a volitional movement between: reaction time (RT) – an
indicator of changes in the level of the brain, and amplitude
changes of the H reflex (H-r) – an indicator of the level of
reflex excitability of suprasegmental apparatus of the spinal
cord in individuals of different sex, age (8, 9) and in patients
with neurosis. The characteristic curves, which are
expression of this dependence, and literature that change
the H-reflex of patients with thyrotoxicosis (16), made us
look for correlation between RT and N-r in the performance
of simple motor task in these patients, which was the aim
of this study.
MATERIALS AND METHODS
Studies conducted on patients with thyrotoxicosis
and the diagnosis is made based on history, clinical
examination, hormonal dosage, ultrasound of thyroid gland
and others (Tabl. 1.).
Table 1. Indicators of hormonal dosage in patients
with thyrotoxicosis
¹ Name

Age

1. I.Ì.Ê.
2. J.I.R.
3. S.P.À.
4. Z.V.Ch.
5. V.À.N.

55
31
32
36
43

History of
Ò3 (0.5 –
the disease 2.0 nmol/l)
125
2.0
2749
2.8
912
3.5
8219
2.75
7966
3.4

Ò4 (70 –
150 nmol/l)
206
170
300
270
250

After establishing the diagnosis and before
thyreostatic treatment for each person we had a two-day
experimental study. Observed patients were with mild
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thyrotoxicosis (excluded from the study were patients with
thyrotoxicosis of heart absolute arrhythmia and
thyrotoxicosis myopathy). Patients sat comfortably in a chair
in a dark room and they responded to the light of blitz lamp
fed through a red filter. The engine response to the
preliminary instruction was to lift a maximum speed of the
heel of right foot (plantar flexion) of a button mounted on
the platform floor. The button was connected to the
frequency ChS-2, which recognize the duration of RT.
Frequency is released synchronously with the bringing of
the light signal and is stopped by lifting the heel of the foot
from the button. Along with prior submission of a light
signal we annoyed the n. tibialis in popliteal fossa in the
same leg of the H-evoked reflex a rectangular pulse with
duration 1 ms. The amplitude of evoked muscle response
was 30-50 % of the maximum amplitude of the H-reflex by
M-sought answer to be singled out only. Irritation we made
with sound “Multistim Diza”. The H-reflex, recorded from
the oscilloscope “Diza-51 B 00” to photographic film, was
removed of lateral head of m. gastrocnemius on the right
leg which was willed agonist of the forthcoming movement.
One-day program consisted of 120 light signals, divided into
three groups of 40. Before and after each block we evoked
four times H-reflex without light signal. The average
amplitude of these H-reflex we took as control H-reflex at
rest. Comparing the amplitude of evoked once for each light
signal with H-reflex amplitude of the control H-reflex aware
of its decrease or increase. RT grouped according to what
is the reduction or increase of a corresponding H-reflex.
From the data we construct the dependency graph RT (on
ordinate) / H-r (on abscissa).
RESULTS AND DISCUSSION:
The survey data are presented in Fig. 1. Immediately
impressed wide “dispersion” of the amplitude changes –
than fivefold decrease to 1.6 times increase compared to
control. RT in the range 180 to 300 ms No statistical accuracy
between RT individual dots. The curve of dependence RT /
H-r is almost parallel to the x-axis. Quite different is the curve
found in healthy men (8, 9), there is a specific type of
parabola (Fig.2.).
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Fig. 1.
Average reaction time of patients with
thyrotoxicosis, expressed as a function of amplitude changes
of the H-reflex, taken from the lateral head of m.
gastrocnemius of the right leg (H to H control). The
movement is plantar flexion of the right foot. Confidence
interval of the mean, indicated by a vertical line at each point
was calculated at p = 0.05.

Fig. 2.
Average reaction time of healthy
volunteers expressed as a function of amplitude changes of
the H-reflex, taken from the lateral head of m. gastrocnemius
of the right leg (H to H control). The movement is plantar
flexion of the right foot. Confidence interval of the mean,
indicated by a vertical line at any point was calculated at p
= 0.05.
The lack of dependency characteristic of
thyrotoxicosis patients could be associated with several
alternatives. The discussion of myopathic disorders in
thyrotoxicosis, changing the number of recruited motor units
(and the number of recruited muscle fibres entering a motor
unit) is unlikely because they affect mainly the proximal
muscles (4, 15, 17, 19, 23) and our patients are at an early
stage of disease when it is rarely possible occurrence of
these changes. More likely is that it is a violation of the
tactics of the motor response in these patients and hence
to its preparation, more so in the course of trials found that
after the first block of 40 signal occurs a reduction of
attention found by us at the number of errors in extension
of RT. Maybe supraspinal control quickly loses position and
the increased excitability of these patients. On the other
hand, the impact on the amplitude of the H-reflex from preand postsynaptic effects (6, 20), and ã-motoneurons (14)
which change with supraspinalni effects gives a change of
attitude RT / Í-r. Thirdly, is possible influence of the CNS,
which is associated with involvement in disease
ofmotoneurons – thyrotoxic encephalopathies (11, 21) and
neuropathies (12, 13, 22) from the toxic effects of increased
thyroid hormone.

/ J of IMAB. 2013, vol. 19, book 1 /

CONCLUSION:
The curve of dependence RT / H-r in nature is
different from the curve for the same subject obtained in
the study of healthy subjects in similar experimental
situations. This could serve as an early diagnostic method
to identify the disease in its early stages.
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