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In experiments  on dogs, exclusion of 58.3 and 84.5 % of the lung t issue while the carot id sinus 
zones remained intact was accompanied by an increase  in the circulat ing blood mass  on ac-  
count of emptying of the blood depots. This resul ted in a more  complete development of the 
compensa tory  changes ~nd the establ ishment  of the circulat ion at a new level. After dener-  
vation of the carot id  sinuses the response of the blood depots to a change in the conditions of 
the circulat ion was abolished, so that r eve r sa l  of the initial hemodynamic changes tookplace 
to a l e s se r  degree.  

Exclusion of a cer ta in  quantity of lung t issue f rom function is accompanied by marked changes in the 
hemodynamics  of the sys temic  c i rculat ion [7]. Results descr ibed in the l i terature  suggest that these chan- 
ges are  largely  due to changes in the circulat ing blood mass  (CBM) [2, 3]. 

The object of the present  investigation was to examine the mechanisms of regulation of the CBM after  
exclusion of var ious amounts of lung t issue f rom function. 

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

Experiments  were ca r r i ed  out on 20 male mongre l  dogs weighing 16-25.6 kg. The animals were divided 
into two groups with 10 in each group. The carot id sinuses of the dogs of group 1 were left intact, while in 
the dogs of group 2 they were denervated. 

Bilateral  thoracotomy through an incision in the 5th in tercosta l  space was performed under chloral-  
ose-amylobarb i ta l  anesthesia after  morphine premedicat ion,and the thorax was widely opened. Artif icial  
resp i ra t ion  was applied at a constant ra te  of 16 cycles/rain.  The volume of inspired air  was regulated auto- 
mat ical ly  by a water valve. Flexible gas t r ic  clamps were applied to the roots  of the lungs. The common 
carotid a r t e r i e s  were d issected  at their  points of bifurcation and l igatures placed beneath them. In the an- 
imals  used in the experiments  of se r ies  II, the l igatures  were tied and the carot id sinuses completely ex- 
cised. After stabilization of the hemodynamics the experiment was car r ied  out by the same method as in 
se r ies  I: the right lung (58.3% of the lung tissue) was excluded, and 10 min later  the lower lobe of the left 
lung (26.2% of the lung tissue) also was excluded [11]. The total t ime taken by this procedure  was 20 min. 
The clamps were then removed  and the animals kept under observat ion during the next 10 min. 

In group 2 the inital data used were the values measured  after  denervation of the carotid sinuses. The 
p r e s s u r e  inside the aor ta  and the hear t  ra te  were recorded  continuously. The CBM was measured after 5, 
10, 20, 25, and 30 min of the experiment by the dye dilution method. 

EYPERIMENTAL RESULTS 

The initial values of the CBM, the mass of the circulating erythrocytes (CME),and the plasma volume 
(PV) differed only slightly in the animals of the 2 groups, and their mean values were 1655• 124 and 1710• 
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Fig. 1. Dynamics of systol ic  p re s su re  (SP), c i rculat ing blood mass  
(CBM), mass  of c i rculat ing e ry throcytes  (MCE), and plasma volume 
(PV) in animals with intact (at and denervated (b) carot id sinuses. 
St s ta r t  of exclusion of lungs; F) finish of exclusion of lungs. 

103 ml, 823 -~ 71 and 872 * 57 ml, and 832 �9 63 and 838 • 42 ml respect ively.  After denervation of the carot id 
sinuses there  was no change in the values of CBM, MCE, and PV. The original  values of the systol ic  (Psi 
and diastolic (Pd) blood p re s su re  in the aor ta  and of the hear t  ra te  were about equal in the 2 groups of ani- 
mals :  Ps 145 and 142 mm Hg, Pd 76 and 78 mm Hg, hear t  ra te  161 and 182/rain respectively.  After dener-  
vation of the carot id  sinuses the pa rame te r s  were increased:  Ps to 174, Pd to 102 mm Hg, and the heart  
ra te  to 195/rain. 

The CBM and MCE in the animals of group 1 were appreciably increased at the 5th minute of the ex- 
per iment ,  whereas in the animals of group 2 they were unchanged (Fig. 1). This difference is s tat is t ical ly 
significant (P< 0.05). Later ,  in the animals of group 1,CBM and MCE rose  constantly in the course  of the 
experiment ,  with a smal l  inc rease  in PV (Fig. 1A). In the animals of group 2, on the other  hand, these pa r -  
amete r s  fell slightly (Fig. 1B). 

At the beginning of the a f te r -per iod  an increase  in CBM and PV was observed in the animals of both 
groups,  but in group 2 the increase  was re la t ively less  marked.  Meanwhile MCE was increased only in the 
animals of group 2, and in the dogs of group 1 it was slightly reduced (Fig. 1). By the end of this period all 
the CBM indices in the animals of group 1 were close to their  initial values, whereas in the animals of group 
2 their  level was much higher than initially. 

The dynamics of CBM in the animals in both ser ies  of experiments  gives a c lear  idea of the role of 
the carot id sinuses in the regulat ion of this parameter .  The increase  in CBM with the carot id sinuses in- 
tact  was evidently due to emptying of the blood depots under the influence of impulses f rom these receptor  
zones. Experiments  have shown that the carotid sinuses part icipate direct ly  in the regulation of the CBM 
[4, 5, 9] and have an influence on the intensity of formation of the blood cells [8]. The decrease  in blood 
p r e s s u r e  in the carot id sinus region after  clamping of the common carotid a r te r ies  in dogs is accompanied 
by sharp increase  in the e ry th rocy te  count in the circulat ing blood as the resul t  of contract ion of the spleen 
[101. 

The decrease  in blood p r e s s u r e  in the aorta  after  occlusion of the right lung in the present  exper i -  
ments (Fig. 1) was also accompanied by a fall of blood p res su re  in the carotid sinus region. This evidently 
caused ref lex contract ion of the spleen, with expulsion of the blood s tored in it into the general  circulation. 
As a resu l t , the  CBM increased  because of the large increase  in the number  of e ry throcytes  in the c i rcula t -  
ing blood, as confirmed by the dynamics of the MCE (Fig. 1A). Denervation of the carot id sinus abolished 
the react ion of the blood depots to the change in c i rcu la tory  conditions, and this was ref lected in the absence 
of increase  in MCE and CBM (Fig. 1B). This conclusion is confirmed by data in the l i terature  showing dis-  
appearance of the rapid response  of the spleen to hyper -  and hypovolemia after  denervation of the carot id 
sinus zones [9]. 

The increase  in CBM with the carot id sinuses zones intact can also be considered to have been caused 
by the need to improve the t r anspor t  function of the blood when the possibil i ty of hypoxia threatened. Fo r  
instance,  after  occlusion of one lung, the oxygenation of the blood is reduced by 7-10% [6]. It was natural  to 
assume that after  the exclusion of more  than 80% of the lung t issue,  as in the present  exper iments , the  level 
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of blood oxygenation could fall even lower. This, in turn, would cause the development of compensatory  
react ions  of the blood sys tem and, in par t icu lar ,  emptying of the blood depots. Since the reflex responses  
of the blood depots are  largely  t r iggered  by recep tors  of the carot id s inuses,  denervation of these receptors  
delays or  abolishes these responses .  

The carotid sinus chemorecep to r s  play an important  role in regulating the activity of the blood depots 
[1]. It can also be postulated that the ba ro recep to r s  also play an important  role  in this case. The increase  
in CBM in the present  experiments  evidently led to the development and formation of compensatory r e -  
sponses of the card iovascu la r  system. This is confirmed by the comparat ive dynamics of CBM and SP in 
the animals of group 1 (Fig. 1A). In the absence of an increase  in CBM, when the carotid sinuses were 
denervated,  the development and format ion of compensatory  c i rcu la tory  responses  was less marked (Fig. 
1B). Since these responses  develop as a resul t  of a p r e s s o r  ref lex f rom the carot ic  sinus ba rorecep tors  
in this case,  this reflex probably exerts  some influence also on the activity of the blood depots. 

The sharp increase  in CBM in the animals with denervated carotid sinuses in the a f te r -per iod  was 
probably due to the entry into the circulat ion of blood blocked in the occluded pulmonary vesse ls  and stored 
in the sys temic  vessels .  A s imi la r  situation also ar i ses  in animals with intact carot id sinuses,  as was con- 
f i rmed by the slight increase  in CBM in the a f te r -per iod  in this group of animals also. However, in that 
case  there  was the paral le l  development of the r e v e r s e  p rocess  of blood s torage,  as shown by the decrease  
in MCE (Fig. 1A). By the end of the af ter -per iod, the  r eve r s e  process  of blood s torage was complete in the 
animals with intact carot id sinuses, and the values of CBM, MCE, and PV had re turned almost  to their  ini- 
tial l eve l  This was not the case in the animal ' s  denervated carot id sinuses.  This resul t  Ks in agreement  
with data in the l i tera ture  to the effect that denervation of the carot id sinuses induces more  severe  dis tur-  
bances of regulat ion of the CBM in hypervolemia  than in hypovolemia [9]. 
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