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In spite of the quantity of l i terature  on chronaximetry,  the ef fec t  of hypoxia and, especial ly ,  of low baro-  

met r ic  pressure on the motor and sensory chronaxy has not been studied sufficiently.  

Most authors [9,5,6] studied changes in motor chronaxy under conditions of c irculatory hypoxia.  They noted 

more or less marked increases in the chronaxy rate.  A.M. Vorobyev [2] showed by experirrents on frogs that dur- 
ing hypoxia the chronaxy of the scia t ic  nerve increases after a brief  period of decrease.  N.A. Vishnevsky and B.A. 
Tsyrl in [1] established the fact that  the e lec t r ic  response of  the eye decreases at  an e leva t ion  of over 1500 m. 
Later A.A. Volokhov and L.T. Zagorulko found a no t iceab le  increase in the chronaxy rate of the opt ic  nerve at  

4000- 5000 m. 

Yu.M, Ufliand [4] demons t ra t ed ,  in exper imenu  on rabbits, that increased pressure il;! the large intestine 
produces an increase in the motor chronaxy. K. Kh. Kekcheeva ' s  data indica te  that the optic chronaxy in man 
may be lengthened when the hollow internal organs are distended. 

We studied the changes in the motor and sensory chronaxy in man under condit ions of  hypoxia  and low 

barometr ic  pressure. 

E X P E R I M E N T A L  M E T H O D  

The changes in the chronaxy of the surface flexor of the fingers of the left  hand (m. flexor digi torum snb ~ 
l imis)  and the op t i cch ronaxy  of the lef t  eye  were studied. Measurements were made by means of a condenser- 

type ch ro rax ime te r ' i n  a !ow-pressure chamber,  with constant  l ight and air temperature .  The standard posture of  

the subject  was sit t ing, 

Two series of observalions were made: 1) while the air  was rarefied to 405 ram, without o x y g e n -  determin-. 
at ion of the ef fec t  of hypoxia;  2) while the air was rarefied to 198 ram, with sufficient oxygen s u p p l y -  deter-  

minat ion  of  the ef fec t  of low barometr ic  pressure without hypoxia.  

The  same methods of  measming were used in both series. The  motor and sensory chronaxies were deter-  

mined before the "ascenff ,  10-18 minutes after arr ival  a t  "a l t i tude"  and during the first 10 minutes after the 
"descent" .  In a number  of  cases measurements  were made  during the first hour after the "descenr in order to 

e luc ida te  the processes involved in the after effects.  Control measurements were made  in both series. 

In all ,  70 heal thy men, ranging in age from 20-30 years, were studied: 23 men under hypoxic conditions, 

and 47 at low barometr ic  pressure. 

R E S U L T S  OF T H E  E X P E R I M E N T S  

First series. 18 of the 23 men reacted sat isfactori ly to hypoxia, while 5 reacted poorly. 

In those cases where there was a sat isfactory react ion to hypoxia, the rheobases changed l i t t le .  

The motor chronaxy at  "a l t i tude"  increased in 70~o of the subjects. One of the records of  this series is 

shown below. 
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Subject R. Record NOo 4, dated July 12, 1951 

Time of measurement 

Before '~ ascent" 

At "altitude" 
After "descent*' 

Mo tor 

"-- Rheobasej 1 Cir~ 

35 100 [ 0.36 100 
40 114,3 [ 0,52 144.4 
35 100 [ 0,52 144.4 

), 

In V 

6 
4 
5 

Rheobase 
tn /? 
i00 
66.6 
83.3 

S ensory = 
":~[ ' Chrona'x~, 

l in ~ .......... Inq~ - 
I ] 1.2 100 
I 2.8 283.3 

2.O 166.6 

In the majority of cases the motor chronaxy remained above normal some time after "descent". Usually 
it would return to normal after 30-40 minutes of wave-like fluctuation. 

The sensory chronaxy, in general, changed in a manner analogous to the motor at "altitude" - it increased 
in 70% of the cases, decreased in 18.8%oin most cases it remained somewhat hig h after the "descent". 

The rheobase of the flexor digitozum decreased (by 10-15 V) at "altitude" in corrparison with its original 
level in all cases where the reaction to hypoxia was poor. The rheobase of the optic nerve varied insignificantly. 

The variations in the motor chronaxy at ~ altitude ~ were complex in cases where the reaction go hypoxia 
was poor. 

The reason was that the anaIysis of the data was considerably complicated by the fact that the majority of 
subjects were receiving oxygen at the time the chronaxy was measured. 

In some cases, a short period of general excitation preceeded the feeling of illness at :"al t i tude".  At this 
momen*, the motor chronaxy became noticeably less, For example, Subject G.,: whose original rheobase was 55 V 
and original chronaxywas 0.12o, at the 17th minute of hypoxia had a rheobase of 40 V' (72.7%) and chronaxy up 
to 0.04 o (33.3%), while he was in a condition of general excitation. 10 minutes later ,  he lost consciousness. 

An increase in the motor chronaxy was established in the other subjects, examined at ) 'altitude', which 
disappeared on administration of oxygen. 

Subject Ya. Record No. 67, dated May 20, 1952 

Time of measurement 
Rheobase 

I n V  f I ~ 

Before "ascent" [ 62 
At "a l t i tude" [ 43 

" 43 
After "descent" 60 

I00 
69.3 
69.3 
80.7 

Mo tor 
Rheobase 

Sensory 

Chronaxy Chronaxy 

In o I In % 

0.2 t I00 
1.16 580 
0.2 [ i00 
0.28 140 

In V In % 

2 100 
2 100 
2 100 
2 100 

In O. 

2.0 
1.6 
1.6 
1,6 

In a]o 

100 
80 
80 

80 

Note: The first measuremen~ at "altitude" was carried out 5 minutes after fainting, while the subject breathed 
oxygen: the 2nd, during the 15th minute of oxygen administration. 

The time required for the return of the chronaxy to the original levels while breathing oxygen varied with 
the individual. 

The sensory chronaxy at "altitude" while breathing oxygen was usually less than the original value. 

Second series. The subjects in this series can be divided into three groups, according to their response to 
low barometric pressure. Good responses were found in 19 men; satisfactory (slight abdominal pain, meteorism), 
in 22; poor, in 6. 

When the response to low barometric pressure was good, changes in the rheobase at "altitude' ,  as well as 
after "descent': were imperceptible. 

The motor chronaxy at "altitude" varied insignificantly in most of these cases. However, when the con- 
dition of the subject deteriorated, it increased markedly. 
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The changes in the optic chronaxy, When the response to low barometric pressure was good, both at 
"altitude" and after "de scent", paralleled the changes in the motor chronaxy in many cases. 

When the response to low barometric pressure was satisfactory, both the motor and sensory rheobases and 
chronaxies developed a number of general peculiarities, gor example, the motor and sensory rheobases at "al-  
titude" varied almost identically as regards their increase (in 47.6% of the subjects) and decrease (38.1% of the 
subjects), while the amplitude of the variations was considerably greater than that when the response to lowered 
pressure was good. After "descent", they decreased in comparison with the original levels in 70%of the subjects. 

Fluctuations in the motor and optic chronaxy at "altitude" differed, while their amplitude was compara-  
tively large. When the response to low barometric pressure was relatively worse, the lengths of the chronaxies 
studied increased considerably and remained large after the "descent".  Analysis of the data obtained when re- 
sponse to low barometric pressure was poor was similar to analogous cases during hypoxia, complicated by first 
a id measures. 

Subject U. Record No. 40, dated February 12, 1952 

Time of Measurement 

Before "ascent" 
At "altitude" 
After "descent" 

Rheobase 

1100 
170 ~ 74.7 
t75 i 78.9~ 

Mo tor 

In o 

0.24 

0.36 
0.48 

Chronaxy 
In % 

I00 

150 

200 

In V 

3 
2 
3 

Sensory 
Rheobase 1 . Chro_naxy ___ 

In % ' In o t In % 

2.4 I00 
4.0 [ 166.6 
2.8 i 116.6 

The rheobases of the flexor digitorum and of the optic nerve at "alti tude" increased somewhat when re- 
sponse to low barometric pressure was poor. 

The motor and sensory chronaxies at "altitude" changed insignificantly. This can be explained by the 
fact that the measurements were taken while first aid measures were under way. In those cases where the con- 
dition of the subject was poor (sharp abdominal pains), the motor chronaxy increased markedly although the "a l -  
titude" at wtfich the measurements were taken was less. 

Subject Ya. Record No. 70, dated May 29, 1952 

Time of  Measurement Motor 
Rheobase | Chronaxy 

InV  i I n% _~ I n o  ; I n %  

J i Before "ascent" 70 100 0.2 i 100 
I 

At "altitude" 70 100 0.72 I 360 
After "descent" 33 47.1 0.56 t 280 

Note: 308 tara pressure-  emergency "descent". 

In V 

2 

4 

2 

Rheobase 
in % 

100 
200 
100 

Sensory 
C h r o n a x y _ _ _  

Ino ] In% 

2.0 i00 
2.4 120 
2.8 140 

Thus, when the response to hypoxia is satisfactory the changes in the rheobases of the flexor sublimis dig- 
itorum and of the optic nerve are insignificant, both at "alt i tude" and after "descent".  Under the influence of 
hypoxia, the motor and sensory chronaxy increase in most cases. After "descent ' ,  the motor chmnaxy and, to a 
lesser extenL the sensory chronaxy usually remain ab ore  the originai figures, oscillating back to the original 
level in the course of  30-40 minutes.  In all cases, the motor chronaxy oscillates more than the sensory. 

When the response to hypoxia is poor the rheobase of the flexor digitorum decreases. In acute cases, the 
motor chronaxy increases sharply. This increase disappears on oxygen administration. In some cases, the in- 
crease in the chronaxy is proceeded by a brief stage when it is  decreased. 

When response to low barometric pressure is good, the rheobases at "altitude" and after "descent" vary 
around the original figures. The motor and sensory chronaxies,  also, do not change substantially in the majority 
of cases, although they increase when the response is relatively worse. 

Characteristic of a satisfactory response to low barometric pressure is a wide diversity of the changes in 
the rheobase and chronaxy, coupled with oscillations of large amplitude. 
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When the relative condition of the subject deteriorates, a considerable increase is observed in the chron- 
axy, especially in the motor chronaxy, at "altitude" and after "descent". 

Chronaximetry can be recommended as a supplementary method for the objective determination of re- 
sponse to various barometric pressures. 
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