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Extens ive  burns lead to a dec rease  in cardiac output (CO) [2, 5, 6, 10, 12]. The cardiac  eject ion begins 
to diminish during the f i r s t  2 rain a f te r  infliction of the burn, and af te r  5 rain it  is reduced to 50% of its initial 
value [4]. The causes  of such a rapid fall in CO are  not sufficiently c l ea r .  This phenomenon has been explained 
by hear t  fa i lure  [3, 7, 10], by a dec rease  in the venous re turn ,  and by a combination of both [3]. Direc t  mea -  
surements  of myocard ia l  contract i l i ty  a f te r  burns have not been undertaken on the intact organism,  and con-  
clusions regarding hear t  fai lure a re  based on indi rec t  evidence.  Per fus ion  of isolated papi l lary  musc les  of 
the cardiac  vent r ic les  with se rum from a burned rabbit  has a negative inotropic action [1, 8]. 

In the presen t  investigation the effect  of humeral  fac tors  of burn t r auma  on the contract i le  function of the 
dog's hea r t  was studied at the organ level .  

EXPERIMENTAL ME T H O D  

Nine experiments were carried out on mongrel dogs. The donors of the hearts weighed 5.5-11.5 kg and 
the recipients 19-29 kg. Under pentobarbifal anesthesia (30 mg/kg) and with a~ificial ventilation of the lungs 
with a mixture of 50% oxygen and 50% air, the heart donor's chest was opened, heparin was injected in a dose 
of 3 mg/kg, and a earmula was introduced into the left subclavian artery. After clamping of the descending 
aorta and brachioeephalic artery, some blood found its way into a receiver located at a height of I00 era. The 
functioning heart-lung preparation was isolated. The left lung" was removed. Catheters were introduced into 
the descending aorta, the common trunk of the pulmonary artery, and the left atrium (Fig. IA). The heart was 
connected by these catheters to a perfusion system. During the first 10 rain blood was directed into the aorta. 
The right lung was then removed and an adequate blood supply preserved to the isolated heart. The heart was 
then perfused for 1 h, blood being directed into the left atrium under constant pressure (Fig. i]3). The volume 
velocity of inflow was 50-60 ml/min/kg body weight of the heart donor. A burn affecting 30-40% of the body 
surface of the recipient dog was inflicted with boiling water for 2 rain. Observations continued for I h after 
infliction of the burn. Before and after burning, volume loading tests of the isolated heart were carried out 
at the 5th, 15th, 30th, 45th, and 60th minutes. For this purpose the vessel from which blood entered the left 
atrium was raised for 10-15 sec, thus increasing the end-diastolic pressure in the left ventricle from 0 to 15 
rnm Hg. At the height of loading, the following parameters were recorded for 19-15 cycles: the EC G, the 
pressure in the aorta (AP), the pressure in the left ventricle (LVP) by means of E ]VIT-34 transducers, the in- 
flow pressure into the left atrium, visually, the volume velocity of inflow (VVI) into the left atrium, the cardiac 
ejection (CE), and the coronary blood flow (CBF) from the ejection from the right ventricle by means of flow 
detectors of the Nycotron-372 and 376 electromagnetic flowmeter. The ECG, AP, LVP, VVI, CE, and C]3F 
of the isolated heart were recorded on an 8-channel Mingograph-800 instrttment (from E lema Sch~nander, 
Sweden), and the temperature of the inflowing blood was maintained at 36 • 0.5~ The heart rate (HR), systolic 
and diastolic pressure in the aorta (APS and APD respectively), CBF (per i00 g weight of the heart), the 
systolic LVP (LVPs) , and the end-diastolic LVP 0EDLVP), the maximal rate of rise of LVP (dP/dtmax) , the 
index of myocardial contractility (IC, after Veragut), the specific cardiac output (CSO), and the stroke work 
(A str) were calculated. The arterial and venous blood gas composition was determined by the IL-213 apparatus 
(Italy). The oxygen demand (OD) was calculated by Fick's equation. 
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Fig.  1. Scheme of r em ova l  (A) and perfiJsion (13) of  i so la ted  hea r t .  I ) T u b e  to appara tus  for  
a r t i f ic ia l  venti lat ion of lung; 2) r igh t  lung; 3) vesse l  containing autologous blood; 4) ca the te r  
for  m e a s u r i n g  p r e s s u r e  in aorta;  5) ca the te r  for  m e a s u r i n g  p r e s s u r e  in lef t  ventr ic le ;  6) tube 
in descending aor ta ;  7) tube in eonunon t runk of pu lmonary  a r t e ry ;  8) tube in lef t  a t r ium; 9) 
vesse l  for  regulat ing velocity of inflow; 10) venous r e s e r v o i r ;  11) venous t runk  to donor; 12) 
regu la to r  of r e s i s t a n c e  to ca rd iac  eject ion;  13) de tec to r  of e lec t romagne t ic  f lowmeter ;  14) 
t runk  for  shunting blood f rom p r e s s u r e  s tab i l izer ;  15) a i r  bubble t r ap ,  de tec tors  of volume 
veloci ty  of  blood flow arrd t e m p e r a t u r e ;  16) r egu la to r  of  lumen of a r t e r i a l  trunk; 17) heat ex-  
changer .  

Fig. 2. Indices of function-of i so la ted  hear t  before  (A) and a f t e r  (13) infliction of burn. 

Astr, g. cm/cycle A 

/,j 2 2800j ~ -, , 

2 600 

2§ 

2000 -I 

LVP s, mm Hg , C 

150- J / l 
I ~ ' 0  - 

130  - 

120 - 

]lO 
I : [ [  i l l l l l [  I J l l [ J  

~81Z 4'812 ~, 812 
Smin /5min 30min 

1 

/, 
EDLVP, 

Jill,i, l~lillk Hg 
r 812 0 4 8 12 mlT1 

4s rain 6o rain 
Fig. 3. Dependence of Ast r (A), dP/dtmax 
(B), and LVP s (C) onEDLVP before (i) and 
af te r  (2) burning during loading t e s t s .  

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

The conditions of perfusion,  the co rona ry  hemodynamics ,  and OD of the isola ted hear t  were  the s a m e  
before  and a f te r  burning (Fig. 2). HR, LVPs ,  dP /d tmax ,  and IS were  unchanged a f t e r  burning, and although a 
tendency for  IS to fall  was obse rved  it  was not s ta t i s t ica l ly  significant.  By the end of the f i r s t  hour a f t e r  bu rn -  
ing, aga ins t  the background of an i nc r ea s e  in EDLVP (P < 0.02) t he r e  was a s ignif icant  fall in the s t roke  volume.  
This  led to a reduction in SCO (P < 0.02) and Ast  r (P < 0.05) at  the 60th minute  a f t e r  burning. 
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The loading test showed that, except displaceznent of the curve of dP/dtmax as a function of E DLVP 
do~lward and to the right at the 5th minute after burning, no inhibition of cardiac function was found in any 
other observation (Fig. 3). This does not agree with the result of the writers' previous experiments on dogs 
to study cardiac function in the intact animal [4]. Using the same model of burns, a rapid and significant 
worsening of myocardial function was obtained. This suggests the possibility of a direct negative inotropic 
effect of the nervous system on the heart of the burned animal in conjunction with the unfavorable role of the 
hemodynamie factor. The possibility cannot be ruled out that the action of humoral burn depressants was 
masked by increased sensitivity of the denervated heart to catecholamines. Proof of the existence of such a 
mechanism is required. Meanwhile evidence has been obtained of the direct inhibitory influence of the serum 
of burned rabbits on contractility ofthepapillary muscles [i]. This would appear to contradict the attempt to 
explain the "insensitivity n of the isolated heart to burn-induced myocardial depressants. It is not known, 
however, whether the law of denervation is expressed equally on the whole organ, in which the intracardial 
nervous system is completely intact, thus maintaining self-regulation of the heart, and on a strip of tissue. 
It  is l ikewise not c l ea r  whether  the expe r imen ta l  r e su l t s  depend on the spec ies  of exper imenta l  animal  used. 

Af t e r  burns  the cont rac t i le  and pumping flmction of the isola ted dog 's  hear t ,  by con t ras t  with that  of  the 
hea r t  in the intact  o rgan i sm,  is not inhibited although in both cases  the two hear t s  a re  supplied with blood con-  
taining the s ame  humora l  agents .  
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