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React ions of the sys tem of capacitive vesse ls  of the abdominal and pelvic organs  were investiga.  
ted in dogs with cardioeytotoxic necros i s  of the myocardium complicated by cardiogenic shock. 
During the f i rs t  minutes of development of acute myocardia l  necros is  a considerable volume of 
c i rculat ing blood was observed to be retained in the venous par t  of the vascular  r e s e r v o i r  of the 
abdominal and pelvic organs.  Limitation of the venous re tu rn  to the heart  was shown to play an 
essential  role in the pathogenesis of the hemodynamic d isorders  accompanying the development 
of cardiogenic shock. 

Analysis  of data on the pathogenesis of acute hemodynamic d i sorders  accompanying the development of 
post infarct ion cardiogenic shock demonst ra tes  the important  role  of c i rcu la tory  changes in the sys tem of 
capacit ive vesse ls  [10, 14]. In the initial period of development of cardiogenic shock the central  venous p res -  
sure  (CVP) frequently falls indicating limitation of the flow of blood toward the hear t  [9]. 

In the investigation described below, the state of the capacitive vesse ls  of the abdominal and pelvic organs 
was studied during the development of experimental  cardiogenic shock. 

TABLE 1. Changes in Indices of Cardio-  and Hemodynamics  in Dogs with Experimental  
Cardiogenic Shock (M �9 m) 

Index 

Volume of blood retained, ml 
P 

SAP, mm Hg 
P 

CVP, mm Hg 
P 

Peffusion pressure in resistive 
vessels of abdominal orgam, 
mm Hg 

PressurPe in left ventricle, mm 
Hg 

P 
dp/dtma x for left ventricle, 
mm Hg/sec -p, 

FDVlv , mm Hg 
P 

Control 

0 

161-----7,9 

14,7+4,25 

119,428,3 

162,2~2,8 

3826+-614 �9 

2,3~ 1,1 

Time aker injection of anticardiac serum min 

77,32-,-28 
<0,05 

124,6--I0,5 
<O25 

13,4-----3.8 
>0,05 

III 229,8 
> 0,05 

125,6~3,6 
<0,01 

3008m 709 
<0,05 

2,6-"0,9 
> 0,05 

15 

157,0+50,4 
<0,05 

131,8-+- 10,3 
>0,05 

18,54-2,6 
> 0,05 

114,5-----9,9 
> 0,05 

133,7-+-3,5 
<0,01 

3090-+-672 
<0,02 

3,62 1,6 
>0,05 

30 

208,2-----57,5 
<0,05 

138,5--- + 10,4 
> 0,05 

26,3-+-5,8 
> 0,05 

114,2-----9,9 
> 0,05 

138,5-~3,7 
<0,01 

3010-4-681 
<0,01 

4,82-1,7 
> 0,05 

60 

351,2• 111,7 
<0,05 

123,5-----9,4 
<0,05 

43,0:14,5 
>0,05 

114,5-----6,4 
>0,05 

123,8-~4,2 
<0,01 

3244----- 991 
<0,02 

2,3----- 1,6 
>0,05 

*P calculated by difference method. 
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Fig. I. Changes in hemodynamics of a dog after intracoronary 
injection of anticardiac serum. From top to bottom: changes in 
blood volume in extracorporeal reservoir (ml), perfusion pres- 
sure in vessles of abdominal and pelvic organs (ram Hg), SAP 
(mm Hg), CVP (ram water), t ime marker  (10 see). A) I n t r a c o r -  
onary injection of anticardiac se rum (time of injection indicated 
by arrow);  B) 30 min after injection of serum.  Calibration from 
bottom to top: f rom 0 to 20; f rom 110 to 130; f rom 120 to 140. 

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

Cardiogenic shock was produced in dogs by the method descr ibed ear l ie r  [1] involving in t racoronary  in- 
jection of an anticardiac cytotoxic serum obtained from rabbits  immunized with a saline extract  of dog myo- 
cardium. Tn acute experiments  on dogs weighing 16-21 kg, anesthetized with pentobarbital intravenously,  the 
systemic a r te r ia l  p re s su re  (SAP), central  venous Pressure  (CVP), r es i s t ance  to the blood flow in the vesse ls  
of the abdominal and pelvic organs (by res is tography) ,  changes in the capaci ty of this vascular  region (by the 
ex t racorporea l  venous r e se rvo i r  method [10]), the p re s su re  in the left ventr icle  and its f i rs t  derivative 
(dp/dtmax), and also the final diastolic p re s su re  of the left ventricle (FDPlv) were recorded.  The various 
pa ramete r s  were recorded  before and during the course  of 1-2 h after  injection of the serum.  

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

In most  experimental  animals marked retention of blood in the sys tem of capacitive vesse ls  of the ab-  
dominal and pelvic organs was observed during the f i rs t  few minutes after  in t racoronary  injection of the anti- 
cardiac se rum (Table 1). Retention af ter  5 rain averaged 77~ ml, r i s ing after  1 h to 351.2 ml. The ra te  of de- 
position of blood differed significantly in the different experiments .  In some experiments  it was already inten- 
sive during the f i rs t  2-3 min after  injection of the serum,  whereas in others it s tar ted later (after 5-10 rain). 
Later  the ra te  of deposition of blood slowed down considerably;  in some cases  retention ceased and then was 
resumed.  Frequently the total volume of circulat ing blood "excluded '~ f rom the sys tem was 500-600 ml. Under 
conditions of stabilization of the venous re turn  to the hear t  the degree of lowering of SAP, the p res su re  in the 
left ventricle,  and dp/dtma x was tess than in experiments  in which an ex t racorporea l  circulat ion was not used. 
For  instance, whereas in experiments  without stabilization of the venous re turn  to the hear t  SAS fell after  in- 
t r aco rona ry  injection of anticardiac serum by an average of 47~, to reach 70 �9 5 mm Hg, in the experiments  
with stabilization of the venous re turn  to the hear t  via the sys tem of the inferior vena cava it fell only by 22.6~. 
Systemic a r te r ia l  p ressure  in the left ventricle (by 22.6~[) and dp/dtma x for the left ventricle (by 21.4~) fell 
within the same l imits.  

Analysis  of the resul ts  shows that during the development of acute myocardial  degeneration when the 
venous re turn  to the hear t  was stabilized the fall in SAP was due chiefly to weakening of the contract i le  func- 
tion of the heart .  In most experiments  an increase in CVP and FDPlv was observed (Figs. 1 and 2), pointing to 
the development of congestive cardiac  fai lure [11]. No such increase  in CVP or FDPIv was observed as a rule 
in the experiments  without stabilization of the venous re turn.  

In most  investigations on animals with experimental  cardiogenic shock,changes  of considerable magnitude 
but of varied direction were observed in the tone of the res i s t ive  vesse ls  in different vascular  fields [4, 7, 8]. 
In the present  experiments,  when the total r e s i s t ance  of the res i s t ive  vessels  of the abdominal and pelvic organs 
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Fig. 2. Changes in p r e s s u r e  in left vent r ic le  of dog with exper i -  
mental  cardiogenic  shock. A) Initial data; B) 30 min a f te r  in t ra -  
co rona ry  injection of ant ieardiac  s e rum.  P r e s s u r e  in left  vent r ic le  
(mm Hg) below; diastol ic  component  of left ven t r icu la r  p r e s s u r e  
(mm Hg) above.  Tape winding speed 250 m m / s e c .  Calibrat ion:  
f rom 0 to 10 above,  f rom 0 to 100 below, 

were  studied, no significant changes were  found af ter  in t r aeoronary  injection of ant icardiac  s e r u m  (Table 1), 
except  in the f i r s t  3-6 min~ This  conf i rms  observa t ions  showing that  changes in the tone of the r e s i s t i v e  v e s -  
se ls  a re  not always cons is tent  in the different  vascu la r  regions  and it is evidence that changes in the capaci ty  
of the r e s i s t i v e  ve s s e l s  of the abdominal  and pelvic organs  do not play an essen t ia l  ro le  in the deposit ion of 
blood in cardiogenic  shock. This  p r o c e s s  takes  place mainly,  it is considered,  through changes in the capaci ty  
of the venous r e s e r v o i r  of the sys t emic  ci rculat ion.  According to some invest igators  [12, 13], one poss ib le  
mechan i sm of the deposition of blood in cardiogenic  shock is ref lex  dilatation of capaci t ive  ves se l s .  The pos-  
sibil i ty of such ef fec ts  has  been proved exper imenta l ly  [2, 6, 10]. At the same  t ime,  var ious  biological ly act ive 
subs tances  (serotonin,  h i s tamine ,  pros taglandins ,  kinins, and so on), whose concentra t ion in the c i rcula t ing  
blood changes cons iderably  in myocard ia l  infarct ion and eardiogenic  shock [3, 5], may have an impor tan t  act ion 
on the changes in capaci ty  of the vascu la r  s y s t e m  and on the hemodynamics  as a whole. 

Dur ing  the development  of expe r imen ta l  cardiogenic  shock caused by in t r aco rona ry  injection of an t icard iac  
cytotoxic s e rum,  cons iderable  re tent ion  of blood in the abdominal  and pelvic organs  thus takes  place,  with the 
r e su l t  that  eff ic iency of the pumping function of the hea r t  is reduced and the sys temic  perfus ion p r e s s u r e  falls  
cons iderably .  
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