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In experiments  on dogs the dynamics of the nucleic acid concentrat ion in the l iver was studied during 
lethal blood loss associa ted  with prolonged hypotension (50-30 m m  Hg) and in the r ecovery  period after  
cl inical  death for 1-2 min. At the end of the second hour of hypotension a marked decrease  in the RNA and 
DNA concentrat ions was observed in the l iver .  In the r e c o v e r y  period the concentrat ion of nucleic acids 
continued to fall. On the 5th-6th day a marked tendency for the nucleic acid level in the l iver of the surv iv-  
ing animals to r e tu rn  to normal  was observed.  

The role of the  nucleic acids in the l iver  is ex t remely  important  because of the high intensity of their  
metabol ism and the high mobil i ty of synthetic p rocesses  in the l iver .  In the present  investigation, the dy- 
namics of the RNA and DNA content in the l iver  was studied in dogs during prot rac ted  lethal blood loss and 
in the r e c o v e r y  period after  cl inical  death. Disturbances of the s t ruc ture  and function of the l iver  have 
often determined the outcome of subsequent resusc i ta t ion  [3]. 

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 28 dogs of both sexes weighing 10-25 kg. Investigations on 12 of 
these animals were ca r r i ed  out only in the initial s tate.  

As a model of the terminal  state,  acute blood loss preceded by hypotension (50-30 mm Hg) for 1.5- 
2 h was used.  It was maintained by slow exsanguination or  by in t raa r te r i a l  injection of small  volumes of 
blood. 

After clinical death lasting I-2 min the animals were resuscitated by Negovskii's method [2]. 

Liver tissue obtained by open punch biopsy was investigated at the following stages of the experi- 
ment: in the initial state, after hypotension for 1-2 h, 30 rain, and 3 and 9 h after resuscitation, and on the 

5th-6th day in the surviving animals. 

The liver biopsy material was dried on filter paper, traces of blood were removed, and the material 
was weighed (8-12 mg tissue) and placed in a glass microhomogenizer with Teflon pestle containing 0.8 ml 
of a 2:1 mixture of chloroform and ethanol, and homogenized in the cold for 3-5 rain. The lipid and acid- 
soluble fractions and the phosphorus-containing components of lipoproteins were then removed from the 
homogenate [1]. The nucleic acids were separated by a modified method of Ogur and Rozen [I]. Phos- 
phorus of RNA and DNA, from which the concentrations of the nucleic acids in the liver was judged, was 

determined quantitatively by ultraviolet spectrophotometry [7]. 

EXPERIMENTAL RESULTS 

The volume of blood lost to cause clinical death was (M~) 59~18% of the total blood volume of the 

animal. 
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TABLE 1. Concentration of Nucleic Acids (mg% phosphorus of f resh  
tissue) in Liver  of Dogs Dying f rom Blood Loss  against  a Back- 
ground of Prolonged Hypotension and during Recovery  Per iod af ter  
Clinical Death (M~=(r) 

Index 

RNA 
concentration 
DNA 
concentration 

Hypotension 
Original 
state I h 1.5-2h 

30,34-I,4 27,5+_.2,0 22,7___2,21 
(23) t (11) I (i:) 

I7,6-4-0,6 16,8• t 14,8• 
(23) (II) (II) 

30 rain 

Recovery period 

.3h 

2 0 , 0 •  16,5+__1,0 i 
(12) (11) 

t3,5~0,7: 12,6_0,71 
02) Ol) 

j 9 h  

16,7• ,51 
(1o) 

12,1_+_0,5 i 
(Io) 

*P < 0.01-0.05 relative to original value. Number of observations 
in parentheses .  

The cardiac  activity was res to red  in most  experiments  15-55 sec af ter  the beginning of resuscitat ion;  
in the exper iments  in which vent r icular  fibrillation developed it was res to red  after  a period of between 
55 sec and 8 min 20 sec.  Spontaneous resp i ra t ion  reappeared after  1-9 rain. Four of the 16 dogs survived 
and in 3 of them the vital functions were fully res tored .  The remaining animals died at var ious  t ime dur -  
ing the r ecove ry  period (ranging f rom a few hours  to 4 days). 

The resul ts  in Table 1 show that the RNA concentrat ion in the l iver  after  hypotension for 1 h showed 
a tendency to diminish,  and this tendency became significant af ter  2 h. In the r e c o v e r y  period,  the RNA 
concentrat ion in the liver continued to fall af ter  resusci ta t ion  of the animals .  

In the animals which died the RNA phosphorus concentrat ion in the l iver  by the 9th hour of the r e -  
cove ry  period was 13.6:~1.0 mg%, compared with 21.4• rag% for the surviving animals .  On the 5th-6th 
day af ter  resusci ta t ion ,  the RNA level in the l iver of this group of animals showed a marked tendency to- 
ward  re turning to normal .  

The DNA concentrat ion in the l iver was significantly lowered after  hypotension for 2 h. In the r e -  
covery  period after  clinical death a fur ther  decrease  in the DNA concentration in the liver cells was ob- 
served.  The DNA phosphorus concentrat ion 9 h after  resusci ta t ion in the liver of the animals which died 
was 10.9+0.5 rag%, and 13.9~0.9 rag% in the surv ivors .  On the 5th-6th day the DNA concentrat ion in the 
l iver  of the surviving animals was identical with the initial values.  

The decrease  in the RNA and DNA concentrat ions in the l iver  of animals during prolonged lethal 
blood loss and after  resusci ta t ion  coincided in t ime with degenerative changes, frequently i r r evers ib le ,  in 
this important  parenchymatous  organ [4, 8]. A study of l iver  function during prolonged lethal exsanguina- 
tion and in the pos t resusc i ta t ion  per iod has revealed considerable dis turbances of proteinogenic,  p ro thromb-  
inogenic, excre to ry ,  and other hepatic functions [5, 6]. It may be postulated that the disturbance of l iver 
function during the terminal  p rocess  and the pos t resusc i ta t ion  period is c losely connected with changes in 
metabol ism of nucleic acids and other  mac romolecu la r  compounds. 

The decrease  in the RNA and DNA concentrat ions in the l iver  during prolonged lethal blood loss and 
in the r ecove ry  period after  clinical death points to a profound dis turbance of the ability of the l iver  to 
provide s t ruc tura l  mater ia ls  in animals in a te rminal  state and af ter  resusci ta t ion.  
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