DEPENDENCE BETWEEN REACTION TIME AND H-REFLEX AMPLITUDE
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Some electrophysiological phenomena“ at different levels in the central
nervous system are described during preparation for a voluntary movement.
Under conditions of a simple motor task with warning signal, Kornhuber et
Deecke (1965) observe the appearance of the so-called Bereitschaftspotential at
cerebral level. During the expectance foreperiod of the order of some seconds,
this potential has two components (6, 9, 11) differing in their latency and to-
pography. The second component has a greater amplitude with shorter reaction
times (6, 11). On the other hand, Walter et al. (1964) describe the so-called con-
tingent negative variation or expectancy wave by means of an original method
at cerebral level during an expectancy foreperiod equal to one sec. Contingent
negative variation depends on signal char'acteristique, on the presence and
quality of the response to the 2% signal as well as on the psychophysiological
state of the experimental individual. According to Tecce (1972) and other auth-
ors, expectancy wave is related to different cerebral structures.

At spinal cord level under the conditions of a task with a simple reaction
time with warning signal when expectancy foreperiod is equal to one sec, Re-
quin (1969) and Gerilowsky et Tzekov (1971) establish changes of monosynap-
tic reflectory excitability tested by means of T- or H-reflexes. These changes
characterized as foretuning depend on the participation of the muscle by means
of which they are tested in the forthcoming voluntary movement. They are
best expressed when reflexes are evoked by muscles future agonists of the move-
ment (7).

However, the importance of these phenomena for the performance of the
task by the experimental person is not definitely clarified yet.

In the present work which is a detail of more comprehensive-investig ations
in this field we decided to study the dependence between reaction time related
with a series of psychophysiological processes at the level of cerebral cortex and
H-reflex amplitude changes giving us a certain idea of motoneuronal posl exit-
ability at spinal cord level in a task for simultaneous lifting of both heels. An
attempt was made to clarify the specificity or universality of the character of
the aforementioned dependence.
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- Material and methods

The experiments were carried out with young practically healthy indivi-
duals aged between 22 and 25 year. They were sitting tranquilly on a chair in
a dark room and responded according a preliminary instruction with maximal
speed to impulse lamp light signal through red filter. Two experimental series
were performed. In both cases, motor response was a simultaneous lifting from
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Fig. 2. Schema of the second experimental set.

the floor of both heels. Button for reaction time reading was set under the right
heel in both series. The differences between the single series consisted in the
following: in the first series, H-reflex was evoked from the lateral belly of m.
gastrocnemius of the right leg while in the other series, it was evoked from the
lateral belly of m. gastrocnemius of the left leg. Reaction time was measured
by frequency meter ChS-2 whith was started simultaneously with the -light
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signal requiring motor response and then was stopped by right heel lifting from
the button. H-reflex was singly evoked for every light signal. The rectangular
irritating impulse was 1 msec long. It was presented from Disa multistim through
an isolating transformer on n. tibialis in the popliteal fossa of the corre-
sponding.'leg. ‘Taking pictures of reflexes -was done by“a Cossor film camera
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Fig. 3. Mean reaction time values of four subjects expressed as function of H-reflex amplitude
changes evoked by the lateral belly of m. gastrocnemius of the right leg (amplitude of H-
reflex towards amplitude of control one). Confidence interval of mean values expressed
by vertical lines in every point is calculated at p = 0.05.

towards Disa universal indicator type 51B0D. H-reflexes were with monopolar
leads. One-day signal program was divided into three blocks of 40 light signals
each. Prior to beginning and after every block H-reflex was fourfold evoked
without presentation of light signals and, therefore, without any motor response.
The mean amplitude of these H-reflexes was considered a control H-reflex
amplitude at rest. Amplitudes of H-reflexes evoked with every corresponding
light signal were compared with the amplitude of this control - H-reflex. Then,
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their decrease or increase was read and demonstrated as ratio in figures. Reac-
tion times were grouped according to the increase or decrease of the corresponding
H-reflex. Results were processed after the method of variation analysis. Dja-
grammatically, both experimentél series are presented on fig. 1 and fig. 2.
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Fig. 4. Mean reaction time values of six subjects expressed as function of H-reflex amplitude
changes evoked by the lateral belly of m. gastrocnemius of the left leg (amplitude of H-rei.
lex towards amplitude of control one). Confidence interval of mean values expressed by verti.
cal lines. in every point is calculated at p = 0.05.

Results and discussion

Results obtained are demonstrated on fig. 3 and fig. 4. One can see that
there is a dependence between reaction time and H-reflex amplitude changes.
However, it varies in the two experimental series. In other words, dependence
has a specific character determined by the leg from which H-reflex is evoked
during simultaneous lifting of both heels and when reaction time is measured
by the button under the right heel. These results are in concordance with other
data (2) according to which on the background of a general non-specific H-
reflex amplitude increase (when H-reflexes are evoked from numerous muscles)
there is a stronglier expressed incico-e of the amplitude of the H-reflex evoked
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from a muscle agonist to forthcoming voluntary movement. These data were
obtained under conditions ol a simple motor task with warning signal in the
duration of reaction time. At the same time, T-reflex amplitude also undergoes
characteristic changes when tested under more complex experimental condi-
tions (4). Thercfore, we are not entirely unjustified to say that we do not ag-
ree with the opinion of other authors (3) who accept that changes of monosy-
naptic reflectory excitedness tested by H-reflex prior to performing of a volun-
tary movement does not possess any sp:cific character. According to these auth-
ors, these changes are not related with the forthcoming movement but they
are determined by a non-specilic stimulating activation passing according to
a typical startle reaction. §_ ’
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3ABUCUMOCTL MEXAY BPEMEHEM PEAKLUUH U AMNJUTYAHbIMHU
UIMEHEHUAMH H-PE®JEKCA, BbI3BAHHOTO MbIWUEH — BYAYW UM
AFOHUCTOM BOJIEBOHU, OJHOBPEMEHHO TJAAHTAPHOH ®JEKCUU OBEUX HOT

L. Hexos, C. Ll¢Kkos
PE3IOME '

MccnenoBanus NpPOBENCHB- B IBY X ONBITHBIX MOCTAHOBKAX Ha MOJIONBIX JIOASX B BO3pacTe
oT 22 n0 25 ser. OHH CHAGJIH CMOKOHHO Ha CTyJie B TEeMHOIl KOMHATC H OTBEYAJH C MaKCHMAaJbHO
CKOPOCTbIO Ha CBETOBOI CHI'MaJl MMITYJbCHOH JaMNOYKH Yepe3 KpacHblil GuJIBTP, NMOAHMMAST Of-
HOBDEMEHHO C MOTOJKa MiTKH ofenx For. KHonka pisi YCTaHOBJEHUs BDEMEHEM peakimu B obenx
CepHsAX HaXOAHJIACh TOJ NsAToll npaBoii Horu. TIpn nepsoii cepun H-pedyiexc BrI3BaH JaTepasibHol
rOJIOBKOH HKPOHOXHOH MbILILbI NMPaBoH HOTH, a IIPH BTOPOH CEPHH — TOJIOBKOH HKPOHOXKHOM
MBIIIBL JIeBOH HOTH. DBOKHPOBAHHbIH OTBET MBILILE BbI3BaH OJHOBPEMEHHO C Hojaueii CBETOBOrV
CHPHaJa OMHOKPaTHO st KaxKpod mbiwinbl. C Le/bio yCTaHOBJAECHHS! 3aBHCHMOCTH BDeMsi peakLHH
CTPYNNHPOBAHbLl B 3aBUCHMOCTH OT YMEHbLIEHHsI MJIH YBEJNYEHHs aMIJIHTYAbl COOTBETCTBY IOLUIETO
uM H-pediiekca MO OTHOHIEHHIO K aMMJIUTYAE KOHTPOJbHOro il-pedJiekca, BhI3BAHHOIO B MOKOE
6e3 mogayn CBETOBOrO CHIrHAaJa.

Kpussie, o6o3Hayaiolfse 3aBHCHMOCTb MeXKAY BPEMCHEM peakLHH  H AMINVIMTYJ(HLIMH H3Me-
HeHuaMil H-peduiekcoB B 06eHX CepHsix HMEIOT HEOAMHAKOBYIO opMy. DTo JaeT OCHOBaHMe aB-
TOPOM CYHTATb XapakTep BbIpaxKeHHONH 3aBHCHMOCTH cneuudnyveckum. IIpn 31oM HCCacioBaHHH
TaKas 3aBHCHMOCTL sIBJISIETCS Pe3YJIbTAaTOM He TOMbKO Xapakrepa JBHXKCUMS, HO H HOTH, KoTOpOM
BBI3WBACTCS H-pedaekc ApPH 'yCTAWAB/IMBAHHM BPEMEHEM DeakiuH{ JMilb'. NPH MNOAHETHH TIAPH
OjHO# H3 JBYX HOT.



