
Spinal Reflexes in Microgravity: Measuring H Reflexes 
During Space Flight 

In the special issue of Science devoted 
to the results from Spacelab 1 (13 July 
1984) the report by M .  F. Reschke et al. 
(1) addresses the problem of motor pro- 
gramming in microgravity by measuring 
Hoffman or H reflexes in man during 
space flights. Before and after the flight, 
control changes of these reflexes were 
measured during falling under the influ- 
ence of gravity. During the space flight, 
changes were measured during falling 
induced by rubber bands. The magnitude 
of the changes recorded cannot be easily 
understood since the intensity of the 
stimuli to evoke the reflexes is not speci- 
fied and since the changes are extremely 
high. 

The authors refer to the paper by 
Hugon (2) in which standard techniques 
for H reflex studies are described but no 
procedures to normalize H reflexes mod- 
ulated by various conditions are suggest- 
ed. It is proposed, however, in another 
paper (3) of which Hugon is coauthor 
that it is useful to choose a stimulus 
intensity such that, when evaluating in- 
hibitory and facilitatory effects on the H 
reflex, the test H reflex is about half the 
amplitude of the maximum H reflex re- 
corded under identical conditions. The 
authors emphasize that stimulus 
strengths should be specified in any pub- 
lished reDorts 

Let us assume that Reschke et al. 
applied electrical stimuli that in the con- 
trol situation elicited H reflexes of half 
the maximum amplitude. The size of the 
maximum H reflex is 52 percent (ob- 
tained from 52 recruitment curves) of the 
maximum M response (2). Since a maxi- 
mum M response is obtained with elec- 
trical stimuli that excite all motor fibers, 
it is impossible to record H reflexes that 
are larger than the maximum M re- 
sponse, even with large facilitatory ef- 

own experience, it seems to be unwise to 
use control reflexes of such a small am- 
plitude as the variability because varia- 
tions of electrode position and spontane- 
ous changes in motoneuronal excitability 
(5) exceed by far 2.5 percent. 
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Riiegg (I) is correct when he states 
that it is necessary to use an electrical 
stimulus such that the control Hoffman 
or H reflex is approximately half of the 
maximum H reflex recorded under iden- 
tical conditions for evaluating either in- 
hibitory or facilitatory effects on the H 
reflex. This method was used, as speci- 
fied in reference 5 of our report (2). 

Riiegg is also correct in his calcula- 
tions when he reports that the maximum 
facilitation cannot exceed 285 percent on 
the basis of an H reflex recruitment 
curve where the maximum H response is 
52 percent of the maximum M wave. 
However, a recruitment curve with these 
parameters is specific to select individ- 
uals and is frequently obtained only un- 
der ideal conditions with the subject typ- 
ically in a supine position, the knee 

fects. The maximum facilitation can thus 
not exceed 285 percent of the control iooo  
reflex. w 

There are two possibilities that may " 
explain the facilitations of up to 4000 760 

percent found by Reschke and his col- I 
leagues: co k 600 

1) The values are, by mistake, too 
large by a factor of 100. Facilitatory 
effects of about 40 percent are well with- 3 250 

in the range we have obtained in a reac- 
tion time task (4). 

2) Reschke and his colleagues used o o 20 40  80 80 

stimuli of low intensity. If the maximum ~rop-to-shock time delay (msec) 

facilitation were 4000 percent, control I ,  Change in preflight Hogmann reflex 
reflexes would have to be 2.5 percent of am~litude from subiect A as a function of 
the maximum M response. Based on my deGy time. 

flexed and the foot slightly dorsoflexed. 
In the operational environment in which 
we worked, recruitment curves were 
obtained in the standing and hanging 
(preparation for a vertical drop) posi- 
tions. In the standing position the maxi- 
mum H reflex was approximately 20 
percent of the maximum M wave, and in 
the hanging position the H reflex was 
typically 5 to 10 percent of the maximum 
M wave. In the 5 percent case this would 
permit a 3900 percent H reflex facili- 
tation. 

Variabilitv in the data because of the 
low H wave amplitudes was considera- 
bly less than we expected and, because 
of the large differences observed be- 
tween preflight, in-flight, and postflight 
measurements, an even larger variance 
within a test day would not have ob- 
scured the main effects. Also, as Riiegg 
notes, variability is largely influenced by 
electrode position. To avoid this, we 
placed our electrodes at predetermined 
and tattoed locations (2). Figure 1 shows 
the preflight drop-to-shock curve ob- 
tained from subject A, whose drop-to- 
shock delay times were plotted as a 
function of test day in our report (2). 
This preflight curve represents the aver- 
age of five test days with 20 responses 
at each drop-to-shock delay time and 
indicates the variability of the response 
expressed as +- 1 standard error of the 
mean. Note the variability increases as 
both drop-to-shock delay and facilitation 
increase. This is to be expected and also 
demonstrates the stability of the re- 
sponse at the lower values of drop-to- 
shock delay (10 to 20 msec), confirming, 
as did the constant M wave response 
at all delays, that electrode position 
and stimulus current were well con- 
trolled. 

In summary, the values we reported 
were not the result of a mistake, nor 
were they too large by a factor of 100. 
Rather, they were the result of the ef- 
fects of space flight and the necessity for 
using a low H wave amplitude as a 
control. The variability of responses was 
extremely low even though small H 
wave amplitudes were used. The experi- 
mental control, test-to-test placement of 
electrodes, and well-trained subjects 
were largely responsible for the low vari- 
ance. 
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