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It hasbeen established, in study of the dynamics of the change in the degree of oxygen'saturation of arterial 
blood in man with the aid of an orimeter, that muscular work is often accompanied by a deterioration in the 
arterializalion of the b~oegl, not only in sick persons bt~t also in healLh)" L,~lviduals [11,. 

It has also been determined that hypoxie phenomena during muscular acti~-ity occur in untrained individuals 
still lacking adequate coordination for the given work [1]. In these cases .~ reduction in the oxygen saturation of 
znerial blood usually begins even in the first few minutes of work. during the period ~nile the movements are 
being planned, when the lack of coordination in the activity, of the various rysterm of the body tt quite pronounced. 
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Fig. 1. Change in the degree of oxygen satmadon 
of the blood during work on the ergometer bicycle 
for I0 minutes in subjects P. (~) and S. ( .... ). 

Investigations cc~ducted earlier showed that in 
eases where detertc, ation Ln t.he artertalizatton of the 
blood occurs as a revMt of a disz,,.ption of the correla- 
tion between the aeration and the blood supply of the 
various parts of the lungs, the inspirattor, of oxygen 
emures full oxygen savura~ion of the arterial blood. 

However. ta subsequent investigations, the results 
of which are set f~.h in thL~ paper, we noted that 
sometimes a drop in the, ox3"gen saturation d the arteri*l 
blood sets in. not at the very start of the work, but 
5-6minutes late,, and that it lasts until the end of the 
I0- to 12-minute work (Fig. 1). 

During the second half of the work, in order to 
prevent the development of hypoxia/we supplied 
oxygen to the subjects d ~ n g  the work in a number o[ 

C a . ~ S .  

As will be seen from Fig. 2, wt.en oxygen it 
breathed the oxygen ~vaa t ion  of the arterial blood 

remains at the 100% level for the first 5 minutes, and then, although the subject ccx~tinues to breathe oxygen, 
the arterlalization of the blood begins to deteriorate. 

In the case shown in Fig. 2 oxygen lmplradon considerably reduced the drop La the oxygen saturation of the 
arterial blood observed with the breathing of air. although the percentage of satmation showed some decline 
during the second hal," of the work. Thus, de.spite oxygen breathing, during the lat*.er minutes of work there w-~ 
still a "deficit" in the oxygen saturation of the arterial blood (in Fig. 2 t ~  deficit i, shown by the hatched area), 
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Fig. 2. Degree of oxygen saturation of the artedal 
blood during work on the ergometer bicycle: wRh 
breathing of atmospheric air ( ~ )  and ~r breath- 
trig of oxygen ( - - - ) .  

In ufller experiments, wlff~ o• breathing 
the oxygen saturation of the arterial blood was 99-I0~'/, 
In the thlrci and fonrth minutes of work. while with 
oxygen inspiration the level of oxygen saturation was 
only '.H% In the 7th-Sth minute or work. 

These data indicate that 13 "~ rerluctton In the 
degree of oxygen saturation of arterial blood Match 
set In afte~ a few minutes of work was caused not only 
by Insufficient oxygenation of one portion of the blood 
as a result of lack of equilibrium between the venti- 
lation and blood-supply of the various groups of alveoll. 
but also by the fact that some Porticn of the blood 
passed from arteries into velm. bypassing the alveola~ 
capillaries; this may have been dye to the develop- 
ment of arter]-vein anastomoses. 

We were faced with the problem of explaining 
the phenomena we had observed. Why. during the 
first 5-6 minutes of work. the warm-up period when 
the body is becoming adapted to the work. does the 

degree of oxygen s~turarlon of the arterial blood not change, and then. when the coordination of functions for 
the given work ~onld have been established and to some extent Improved. why should the arterialtzation of the 
blood deteriorate ? 

It is known that some minutes after the beginning of muscular work of medium intensity the need for oxygen, 
thelung ventilation, the nJinute volume of blood, etc. become fixed at a set level, at which they remain until 
the end of the work. regardless of its duration. A "stable condition" set3 in [3]. However. we found th.at at the 
duration of work of medium intensity iJ-tncreased some functions do not change, while others undergo comider- 
able changes [2]. The principal significance of this observation lies in .the fact that it shows the conditional 
nature of the concept "stable condition". The fact that in our experiments ff, e percent of oxygen saturation of 
the arterial blood began to fall after a few minutes of work indicates that certain shifts .began in the body. which 
led to a reduction in the effectiveness of the external breathing. 

The drop :n the oxygen saturation of the arterial blood must be co~idered a result of dlstruption of the 
normal relatiomhil~ between breathing and the blood circulation in the lesse~ circulatory r/stem. It L~ natural 
to assume that certain shifts must have commenced in breathing and the circulation which during the second hail 
of Re work led to a disruption of the normal int~,conneetiom of these systems.. 

There are some data in our material to support this hypothesis. Using a photoelectric pickup we recorded 
the subject's pulse during the who'e period of the work. It was shown that in the investigations in-questt .on the 
pulse frequency increased until the end of 10- or 12-minute work (Fig.B); in some cases the heartbeat freqneney 
i.."reased more after the first 6 minutes than during them. 

During the 10-minute work wr took several readings oftheblcx)d pressure. It was shown that during the 
6th-Sth minute of work there is a 10-15 mm increase in the maximal pressure after a preceding stabilization of 
the pressure at an elevated level in the 3rd-6th minute. 

In a number of the Investlgatiom a slight increase was noted in lung ventilation as the duration of the wink 
was increased: sometimes lung ventilation gradually increased from the beginning of the work. reached a steady 
level in the 4th-6th minute, and flaen increased somewhat. 

The above data show that under the conditions which we set :for our investigations there actually were 
shifts in the respiratory and ~irculatory systeim, hicreasing with the duration of the work; a "stable condition" 
did not set in, although, by A. Hill's classification [3] the work performed was of medium Intensity: the sub~ 
jeers were in a condition to go on wlga it. It Is important to note that the functional changes, mentioned earlier. 
taking place as the duration of the work was extended.set In only ~ith work of eompaxatlvely heavy Intensity 
(In cut cases the oxygen requirement during the work reached 2000 rnl]min). Wlaen the intensity of the work 
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Fig. a. Lung ventilation ( ~ )  and pulse frequency 
( - - - )  during light w&k (heavy lines) and heavy work 
(thin lines) of medium Intemity. lasting ten minute.  

~ the crgometer bicycle was  decreased for the 
r~tl,t" stlbjcc'ts the oxygen ~ - r a t i o n  of The blood did 
not ,  han~;c during lO-12 ~ ;~nes  of work, while the 
activity ~,f the cardiovast-;qzr aud respiratory systems 
rose:bed a ~tt;ady level ih r.=c- ~rd-dth mlnute of 
wor~. rcmaluing pracri~-M/y u.ch,ln];ed un*l! the end 
of work (Fig..q). 

q11us, in tpea~d~ of ~k of medium inweml W, 
one should dhtlnguL~h a c c ~ i ~ g  to the body reactlons 
work which is at ~ e  b,nder~!:~e r work of s0-called 
"$ubmaximal inter~i~y" wh!ch a pet~ov can perform 
for ouly 2 to 5 minutes wh~e meeting all his oxygen 
needs during the pe~od of ~ : k .  

At some level of l m e ~ t y  (different In different 
individuals) soon after comr-'_~encement of the 
~ozk,functlonal shlf~ ~.-.,t "-:. indicating a disruption 
ha the corrdlnatlon c~ funct~:~ra adequate for the 
~rformance of the work; ~ of the results of this 
Is the appearance d hypor!c phenomena. 
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