DEPENDENCE BETWEEN REACTION TIME

AND AMPLITUDE OF H-REFLEX EVOKED
BY MUSCLES-AGONISTS OF FORTHCOMING VOLITIONAL
MOVEMENT IN CONDITIONS OF VARIABLE FOREPERIODS

Tz. Tzekov

The amplitude changes of H-reflex studied in conditions of a fixed
preliminary period and variable foreperiod are different. Gerilovski and
Tzekov (1971) report a decrease of the amplitude of H-reflex, evoked by
muscles-agonists of a forthcoming volitional movement, in the second
half of a fixed preliminary period, equal to 1000 msec. Requin (1969) reports
similar data of T-reflex amplitude in close experimental situations. Geri-
lovski and Tzekov (1969) find that foreperiods of 100—1000 msec differ,
concerning the amplitude of H-reflex evoked by muscles-agonists of a forth-
coming volitional movement: the shorter the foreperiods are, the higher
the amplitude is. Foreperiods of 900—1000 msec cause lower amplitudes
of the reflex. This amplitude-decrease coincides with the high values of the
conditional possibility (p) of the appearance of a signal requiring a motional
(motor) response.

Tzekov and Gerilovski (1970) establish that 66% of the investigated
objects, in conditions of a fixed preliminary period of 1000 msec, have a
direct moderately underlined correlation-dependence between the reactional
time and H-reflex amplitude changes. This dependence is individually mani-
fested and expressed mainly in the intervals of a decreased amplitude of
H-reflex.

Presuming the aforementioned data, concerning the investigation of
the correlational dependence between the reactional time and amplitude
changes of H-reflex in conditions of a variable foreperiod, the object of the
present study is namely its establishment.

Methods

The experiments were carried out with 4 men, age 20—25 years. They
sat relaxed on a chair and being instructed in advance they answered with
maximum velocity to the second of two identical light signals of a blitz-
lamp. The first signal was warning, while the second one was motor; the
object was obliged to raise one of his heels above the floor. The foreperiods
(intervals between the two signals) varied between 100 and 1000 msec with
an initial step of 100 msec. The ten foreperiods were distributed equally
and accidently in each everyday experimental programme. Each object was
subjected to 6 one-day signal programmes. The reactional time was measur-
ed from the signal-set requiring a motor response until the heel-raising by
a switch connected to an electronical watch (TC-2).
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The H-reflex was evoked by m. gastrocnemius lateralisof the leg which
takes part in the motor response and by irritation of n. tibialis posterior
in the crural fossa of the same leg with the frontal part of a rectangular
electric impulse (1 sec duration). The H-reflex was evoked once for each
light pair of signals simultaneously with the signal which requires a motor
response (or 100 Txc sec before it). The one-day signal programme was divided
into 2 blocks and consisted of 110 foreperiods. Before and after each block
the H-reflex was evoked 4 times without requiring light signals, i. e. without
performing of motor response. The mean amplitude value of the H-reflexes,
measured in each block, was considered to be the average control value
of H-reflex amplitude for the corresponding block. The amplitude of every
H-reflex, evoked once in a definite foreperiod was compared to that of the
control H-reflex and the resulting ratio was calculated. The reactional time
of the corresponding light pair was related to this ratio and a correlation-
dependence was found. The results of the foreperiods whose H-reflex was
evoked 100 msec before the signal requiring a motor response; also their
dependence was found. The results of the foreperiods whose H-reflex was
evoked 100 msc before the signal requiring a motor response, were worked
out separately from those results with foreperiods whose H-reflex was evoked
simultaneously with the same signal.

Results and discussion

The results can be seen on Fig. No 1 and No 2. The curves of both graphs
have almost the same progress. No statistical differences are established

|y

; S
3 S
S Q
« o
3~'¢7*~ =
| 1 ] | — 1 1 1 ! !
/00 J00 5090 700 00 /00 300 500 700 00

Fig. 1: Average values of the reactional Fig. 2: Average values of the reactional

time of the 4 investigated objects as a time of the 4 investigated objects as a

function of the foreperiod function of the duration of the foreperiods

when the reactional times of the foreperiods with evocation of H-reflexes
100 msec before or simultaneously with the signal requiring a motor response
are compared. The foreperiods of 100 msec are not considerably different,
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compared to both above. These results suggest that evocation of H-reflex
100 msec before the signal requiring a motor response does not interfere
with the reactional time more differently than the evocation of the
same reflex simultaneously with the signal. It is very possible, that under
our experimental conditions, the electroskin irritation (for evocation of
H-reflex) play an unimportant role in elongation of the reactional time.
Such influence is present when the reflex is evoked in the last 200 msec be-
fore the signal requiring a motor response in the conditions of a fixed preli-
minary period of 1000 msec (Tzekov, Gerilovski — 1971). In other words,
the signal importance of the electric impulse causing a H-reflex is less ex-
pressed.

From psychological point of view, the character of both graphs’ curves
suggests that the change of reactional times can be explained by the theory
of “expectation” (Elithorn, Lawrence — 1955). Our experiments show the
shortest reactional time with a foreperiod of 700 msec. It is longer than
the average foreperiod of our investigation (550 msec), where according to
the theory we could expect the shortest reactional times, but anyway, it
is quite close to that. In longer foreperiods (800, 900, 100 msec) the pure
delay of the reactional time is more considerable, but it is still statisti-
cally unreliable compared to that of a foreperiod of 700 msec (Table 1).

Table 1

Correlative dependence between the reactional time and amplitudinal
changes of H-reflex

Foreperjods

(msec) H. P. S. s. 1. Z. G. A.
100 0.03 —0.89 —0.19 —0.29
200 0.17 —0.20 —0.31 —0.45
300 0.10 0.18 —0.01 0.13
400 —0.41 —0.54 —0.52 —0.19
500 0.00 —0.33 —0.48 0.14
600 0.10 0.00 —0.46 —0.07
700 0.49 —0.14 —0.16 0.09
800 —0.25 —0.27 —0.59 —0.35
900 0.19 —0.58 —0.35 0.42
1000 0.34 —0.33 —0.09 0.35

Table 1 presents the coefficients of correlation between the reactional
times and their corresponding amplitude changes of H-reflex evoked 100
msec before the signal requiring a motor response. It is obvious that the
short foreperiods (up to 600 msec) show an inverse correlative dependence.
It can be suggested that in these foreperiods the irritative influence of the
warning signal upon the degree of the monosynaptic reflective irritability
at a segmento-vertebral level is still definitely expressed. The longer fore-
periods of our study (700—1000 msec) ‘have a direct (*/, of the investigated
object) or indirect (the rest 1/,, reverse and slightly expressed correlative
dependence. These results can be contributed to prevailing suppressive
(50%) or irritative (the rest 50%) central influences (Table 2).
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Table 2
Correlative dependence between the reactional
time and amplitudinal changes of H-reflex

Foreperiod s

(msec) i H. P. 5.8 1. Z. G. A
100 0.19 —0.85 —0.21 0.13
200 —0.05 —0.38 —0.02 0.02
300 —0.35 0.33 —0.21 —0.08
400 0.05 0.07 0.15 —0.19
500 0.32 —0.11 0.03 —0.26
600 0.17 —0.13 0.04 —0.11
700 0.33 0.51 —0.50 —0.10
800 0.15 0.15 —0.13 —0.22
900 0.18 0.24 0.12 0.14
1000 0.01! 0.33 —0.36 0.04

Table 2 presents the correlation-coefficients between the reactional
times and their corresponding amplitude changes of H-reflex evoked simul-
taneouly with the signal requiring a motor response. In that case, a mode-
rately expressed correlative dependence is established with 2 of the 4 inves-
tigated objects in the short as well as in the long foreperiods. One of the
objects performs a direct and another one — an indirect, reverse dependence
in the long foreperiods.

In conclusion, it can be generalized, that under conditions of forepe-
riods with various duration, the correlative dependence between the reac-
tional time and amplitude changes of H-reflex is better expressed than that
under the conditions of a fixed preliminary period of 1000 msec. (Tzekov,
Gerilovski — 1970). This difference is considerable when H-reflex is evoked
100 msec before the signal requiring a motor response. Presuming that the
amplitude decrease of H-reflex under conditions of foreperiods is slighter
performed only in the longest (900—1000 msec) periods, makes us suggest
that the same decrease with a fixed preliminary period of 1000 msec (Geri-
lovski, Tzekov — 1971) can not be contributed only to the preparation of
a quicker response.
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3ABUCUMOCTb ME)X1Y BPEMEHEM PEAKLUHH U AMIIJIUTYOH
H-PE®JIEKCA, BbI3BBAHHOIO MbIIILAMH-ATOHHUCTAMHU
MPEACTOAHUIEr0o NPOU3BOJIbHOIO ABH)XEHHUS B YCJIOBHUAX
NEPEMEHHOIO MEPHOJA O)XHUIAHUSA

L. Llexoe
PE3IOME

YcraHoBsleHa KOPPeJSLHOHHAS 3aBHCHMOCTb MeXAY BPEMEHEM DeaKUHu H aMIIHTY-
Jo¥i nepemex H-peduiekca, BEI3BAHHOTO MbILILEH-arOHHCTOM MPEACTOSIUIETO MPOH3BOJIBHOIO
JIBHIKEHH .

OnbIThl NpOBeJeHbl B YCJHOBUAX NEPHOAOB OXKHIAAHHS PA3THYHOH NMPOXONIKUTETbHOCTH .
Hccnenyemele Jiula oTBevasH ¢ MaKCMMaJbHOH CKOPOCTBIO HAa BTOPOMl U3 IBYX OJHHAKOBHI X
CBETOBLIX CHI'HAJIOB GJIML-JIAMIIbl, MOJHUMAS MATY OAHOMH HOrHM ¢ noJa. [lepuoasl oxuxanus
Bapbupylor ot 100 1o 1000 mcek marom 100 mcex. Bce necaTb nepuojoB oKHAAaHUS pa3smnpe-
JeJeHbl B ONbITHOI MOCTAaHOBKE B TeueHHEe OJHOro AHS HE3aBHCHMO JAPYyr OT Apyra, paBHO-
BEPOATHO H cayuaiiHo. H-peduekc Bmi3BaH m. gastrocnemius lateralis Hord, koTopbii
NMPUHMMaeT VyacTHe B JBHUraTeJbHOM oTBeTe. Pasjpakaromuil CHrHaJ, KOTOPbIM BBI3BaH
H-pedaekc, nomaBascsi oJHOKPATHO AJs KaxAH Mapel CBETOBBIX CHIHAJIOB OJHOBPEMEHHO
C CHTHAJOM, TpeGylowHuM ABUraTe bHbIH oTBeT Mau 100 mcek nepex 3TuM. Bpems peakuuu
3aMepsoch ddekTpoHHbMH dacamu (HC-2).

OBokupoBanue H-pedsekca 100 Mcek Ao curuaja, Tpedyioumyro JBUraTeJqbHOTO OT-
BeTA, UJH OJAHOBDEMEHHO C HHM, He OTpa)XaeTCs Ha COKpalieHHe JJIHTEJbHOCTH BPEMEHH
peakiuu. OHo pe3ko cokpaiaercs nepuoioM oxujanust 100 mcek  cTaHOBHTCSA HauboJsee
KODOTKHM npH nepuofe oxuaanust 700 mcex. [Ipu Gosee RAHTENbHBIX MepHOAAX OXKHIAAHUS
{800, 900 u 1000 mcek) Bpemsi peakKUHH CHOBA CTAaHOBUTCSA GoJsiee AJHTebHbIM. Koaddu-
LLHeHTBl KOppPeJsiHM MeXKAYy BPeMeHeM DeakUWH H aMmauTyfaMmi mnepemen H-peduekca,
XOTSI W Jiyuile BbIsiBJEHHbIE YeM Te, KOTOpble IPOBOJAHJHCbH B YCAOBHSIX (PHKCHPOBAHHOrO
npegsaputeabuoro H-peduekca, pasuoro 1000 mMcek, sBJAAIOTCA yYMEPEHHO BbIPaXKeHHLIMH
H He MpOfABJSIOT ONHOHANPABJEHHON TEHASHIIUH Yy OTJeJbHBIX HCCJAEeJyeMbIX JIHIL.

ABTOp, IpuHMMas BBHIY XOA KPHBBIX aMIUIUTYAHBLIX nepeMeH H-pedsaexca npu dpuxcu-
POBaHHOM NpejBapuTesbHOM nepuoje, paBHoM 1000 mMcek, a TakxKe H TeX, KOTOphHe ObLIH
MOJyYyeHbl NpH MNepeMeHHbIX NepHojax oxuAanusa 40 1000 mcek, yuuTelBasg HApALy C 3THM
CTOHHOCTH KO3)DUIHEHTOB KOPPESLHH MeXKAYy BPEMEHEM peaKUHH H aMIJIHTYIHbIMH Ie-
peMeHaMmu, JejaerT BHIBOA, YTO yMEHbLICHHe AMIIHTYAL pedJuekca npu (GHKCHPOB!HHOM
npefBapureibHOM mepuoie, paBHoM 1000 mece, He MOXKeT ObiThb CBfI3aHO TOJNBKO C TOA-
TOTOBKOIl 60.12¢ GLICTPOTO ABHTaTeJbHOrO OTBETA.



