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Our earl ier  observations [1], based on chronic experiments on animals ,  establisEed a relatIonship between 
file degree and file dynamics of saturation of  arterial  blood with oxygen, under hypoxic conditions, and the 
function of the Sinocarotid receptor zo~es. These finding~ permitted us to draw file conclusion that the dominat-  
ing role is p layed In this process by the respiratory disturbances appcaring after denervation of the carotid sfn- 
uses. 

The object  of fl~e present research was to investigate the dynanfics of saturation of arterial  blot.~l with 
oxygen, and to follow pulmonary ventilation changes after denervation of the carotid sinuses. As controls we 
used observations of Oxygen saturation of blood after denervafion of the spleen and after division of the femoral 
nerves. 

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

The experiments were performed on ca ts  and rabbit ; ,  both dining aseptic operations, to prepare the ani-  
mals for long term experiments,  and Conditons of short term experimentation.  In a l l ,  we performed 33 experi-  
ments on 29 cats and 4 rabbits. In addition, we followed tile course of oxygenatic, n of blood in 3 control ani-  
mals whidl  had not been operated on, but were merely immobi l ize  d on the  bench for the same lcngth of time 
as were the experimetatal animals .  We measured pulmonary venti lat ion in 11 short-term experiments before 
and 10-25 minutes after b i la tera l  denervation of the carotid sinus regions. 

Oxygen saturati.on of arterial  blood was measured by.the method described in Part I of this series [1]. The 
vo!ume of expired air was measured by col lect ing it in a thinrubber  bag for .3 minutes (through water valves 
with a resistance to inspiration and expiratio:~ of 5-7 mm of wate O, by replacement  of water in a connecting 
graduated vessel. We calculated the volume of air respired per minute.  

The experiments on cats were conducted under Evipan narcosis. The evipan was given by Intramuscular 
inject ion (0.1 per kg body weight). Local anesthesia with 2% procaine was used in experiments with rabbits. 

EXPERIMENTAL RESULTS 

a) Denervatlon of Carotid Sinus Regions 

Dee.ervation of the carotid sinus regions was followed in all  cases by a fall in the mean level of satura- 
tion of the blood wtth oxygen. The effect of mfilateral division of  a sln,~.~ nerve was re la t ively  small .  Bilateral 
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division of the carotid sinus ncrves was followed by a marlted fall in the degree of saturatlott of artcrLtl blood 
with oxygen; it rcmah~cd at tit,: same low level  during the whole of the period 0f observation. Admhtlstrat lon 
of pure oxygen for 20-30 mhmtcs after the operatiot~ raised saturatiou to 99-100~ but when It was replaced by 
air saturation, fell to the low level  previously Observed. l 'ulmonary veutilation diminished after denervatlon 
in al l  of 9 cats and 2 rabbits examined.  Whereas in cats,  saturation of arterial  blood with oxygen fell from a 
mean value of 96.5% to 89-90% 5-10 minutes after denervatlon,  in rabbits, the fall was from 95% to 86.5~]~. 
Fulmonary venti lat ion,  which in cats amounted to 750 cc before dmmrvation, fell after 20 minutes to 530 ce .  
Similar  changes were found In rabbits.  

We observed various transient fluctuations In oxygen saturation during preparation of the animals for opera-  
tion and durin G the operation i tself .  These changes appeared in conjunction with various operative manipula-  
tions (skin Incisions, exposure of nerves and vessels, pullil~g up of vesgels preparatory to l igatton,  etc .) ,  and also 
with violent movements of the animals.  These were par t icular ly  evident tn rabbits, which were not operated 
under general anesthesia.  
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Fig. 1. Oxygeu saturation of ar ter ial  blood, and pulmonary venti lat ion after de -  
nervation of the carotid sinuses (short-term experiment of May 25, 1956). 
Ord ina t e s :pe r cen t age  saturation; abscissae: t ime in minute~, and exper imental  
conditions. Explanation of markings (from left  to t i ~ t ) :  O z - S e t t i n g  of the in-  
strument for I00r ~-aturation when breathing pure oxygen; 1) skin incision and 
preparation of the neurovascular bundle; 2) preparation of the bifurcations of 
the lef t  and right common carotid arteries; K l - measurement  of pulmonary 
vent i la t ion  (breathing fllrough inlet  and outlet valves); 3) denervation of the 
right carotid sinus; 4) denervation of the left  carotid sinus; K z - measurement 
of pulmonary venti lat ion;  0 2 -  breathing pure oxygen after denervation. 

An example  of the changes in oxygen saturation durin G a short term experiment with a cat is Given in 
Fig. 1. "fbc figure Shows file r'.uctuations in oxygena t ionof  the blood during the period of preparation for de -  
nervation,  and at the momeut of denervation (skin incision, preparation of tI~e common, internal ,  and external 

carotid arteries,  and division of the sinus nerves). 

Changes in pulmbnary venti lat ion are shown below the t ime axis.  It is apparent that even a slight r e -  
sistance to col lect ion of expired air after denervation led to a considerable fall in oxygen saturation of the 
blood. The mean fall in oxygen saturation follovdng denervation of this animal  was from 96 to 90~0, and in 
pulmonary venti lat ion from 830 to 590 cc .  Still greater changes were found for rabbits, .  

It is thus evident that denetvafion of rim carotid sinus regions uniformly leads to developmen t of a h)~oxo- 
talc  state of the animals,  and to a fall in pulmonary vet~tilation. 
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b )  D e n c r v a t _ [ 0 n .  o f  tiLe S p l e e n ,  a n d _ D i v i s i o n  o f  t h e  F e m o r a l  N e r v e s  

Measurement of oxygen saturation of the blood dtlrl,tg dcnervatIon of the spleen,  performed for the par-  
poses of a long tcrm expcriment,  also revealed certain changes. These appeared both during divtsloa of the 
splenic nerves and during irritation of the peri toneum. The fluctuations In oxygeu saturation were., however, 
only transient ones~ and in general oxygen saturation of the blood had reverted to the preopcration levels with 
15 minutes of division of the nerves. 

Division of the femoral nerves had only an Insignificant effect on oxygen saturation, which remained at  
a p rac t i ca l ly  constant level .  
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Fig. 2. O'xygen saturation of ar ter ial  blood fol low- 
ing denervation of the spleen. 
O r d i n a t e - p e r c e n t a g e  saturation; absc i ssae- t ime  
in minutes,  and experimental  corlditions. Ex- 

.planation of markfng~ {from left to right): 0 t -  
setting of instrument for 100fie saturation When 
breathing pure oxygen; 1) skin Incision; 2) 
oFening of fl~e abdominal cavi ty and exter ior iza-  
tion of the spleen; 3) division of the splenic 
nerves; O z - breathing of pure oxygen after de -  

nervation. 

Figure 2 illustrates, the changes in oxygen satura- 
tion of  ar ter ial  blood during the opcration of denerva-  
lion of the spleen. A certain fall in saturation is ev i -  
dent at  the moment of division of the splenic nerves 
and during insertion of stitches into the per i toneum. 
After the operation saturation rose to the ini t ia l  leve l ,  
amounting to 96-98%, ~dld rose further to 100% during 
oxygen bre.athing. Ho appreciable  changes in satura- 
tion followed division of the femoral nerves, except  
for a transient fall at the moment  of division of the - 
nerves (Fig. 3). Satt,ration of arterial  blood is here 
p rac t i ca l ly  the same as seen in the control experiments 
on the animals tied to the operating tab le ,  but not 
operated on. It follows that neither denervation of the 
spleen nor division of the femoral nerves cause any 
appreciable  persistent changes in oxygen saturation of 
arterial  blood.  

Fig. 3. Oxygen saturation of arterial  blood after 
division of the femoral nerves. 
o r d i n a t e -  percentage saturation; abscissa--  t ime .  
The fluctuat~.oe~ seen half -way through the ex-  
per iment  appeared at the moment of di,)ision of 
the nerves. 

D I S C U S S I O N  OF R E S U L T S  

Denervation of the carotid sinus regions caused 
a pronounced fall in pulmonary veJ~tilation and led 
to a marked h}29oxemic state of  the experimental  
animals.  Division of other nerves (splenic, femoral)~ 
and also infl ict ion of other powerfid st imuli ,  such as 
laparotomy,  for example ,  caused disturbances of oxy-  
gen saturation of only very short duration. 

It is known that respiratio n is one Of the most 
labi le  functions of the organism, and is readi ly affected 
by different factors act ing on the organism. It ~r to 
be expected that operations involving stimulation of 
sensory nerves or of fl~e peri toneum would cause trans- 

ient changes in respiration, and would affect the degree of saturation of arterial  blood. Exclusion of such mas- 
sive receptor fields as are the carotid sinuses, which part icipate constantly in the regulation of respira t ion,  
caused persistent respiratory disturbances, manifested in lowering of pulmonary ~,'entilation. This effect was 
probably the cause of the lowering of oxygen saturation of arterial  blood. 

Our results point to a connection between oxygen saturation of blood and changes in pulmonary vent i la -  
t ion, and are evidence that the regulation of the degree of oxygen sattj~'ation of arterial  blood is effectcd by 

means of reflex action on the respiratory function. 
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SUMMARY 

Deucrvation of sinoearofld zones causes a stable decrease In the saturation of file arterial blood by oxygen 
and a decrease of the volume of lung ventilation In cats and rabbits. Oidy short decrease of satt;ratlon was noted 
during deucrvatton of file spleen and removal of the femoral nerves. This was due to the section of  the nerves 
and Irritation of the perltoneunL An Important role ls played by d~e reflex component In regulation of the satura- 
tion of the arterial blood by oxygen. 
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