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Compar ison of the clinical and experimental  mate r ia l  suggests  that the maximal  increase  
in the blood lactate levei (70-80 rag%) in the ear ly  r ecovery  period after  clinical death from 
bIood loss does not i tself  indicate a possible lethal outcome. However, if a state of cl in-  
ical  death does not develop, the cr i t ica l  blood lactate level can serve as a prognost ic  sign. 
A long-las t ing ra i sed  lactate level can also serve as the basis for  an unfavorable prognosis .  
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Lac tac idemia  is regarded  as an indicator of the i r revers ib i l i ty  of t issue changes; the cr i t ica l  lactate 
level at the ex t remal  moment  is considered to be 70-80 mg % [2, 4, 5]. 

The lactate level was determined exper imental ly  in te rmina l  s tates and in the pos t resusc i ta t ion  period 
and the resul ts  were compared  with those of corresponding determinat ions in patients af ter  mass ive  blood 
loss .  

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

Thir teen dogs, each receiving 4-8 mg /kg  pantopon and 10 mg /kg  pentobarbitol,  wereused .  Slow bleed-  
ing was ca r r i ed  out for 2 h (the blood loss was 50 + 5.3 ml /kg  body weight; the a r te r ia I  p re s su re  was kept 
at 40 mm Hg). Bleeding continued until the onset of clinical death, which continued for i min. During r e -  
suscitat ion blood with adrenalin (0.3-0.5 ml) was injected in t r a -a r t e r i a l ly  and ar t i f ic ial  respi ra t ion p e r -  
formed.  Three groups of patients with mass ive  blood Ioss of different pathogenesis also were investigated 
(period of blood loss not less  than 2 h): group 1: patients in whom the course  of r e c o v e r ,  was favorable,  
whose breathing was unass is ted throughout the period of t rea tment  (16 patients,  blood loss of 1.5 to 3 l i ters);  

TABLE 1. Indices of Metabolism in Dogs in P r e -  and Pos t -  
resusc i ta t ion  Periods (M-*m) 

Index studied 
Original After 2 h Postresuscitation period 
data of hypo- 

tension 5 min I h 3 h 

Lactate (rag %) 

Pyruvate, (rag qe) 
Lactate/pyruvate[~. 
Organic acids (meq/ 
liter) A 

14,5~_1,3 [ 5 1 , 2 •  7 7 , 9 •  
1 3 , 4 ~ I , 2  ~39 ,0 •  [75,4--+2,7 
16 ,9•  1 6 5 , 4 •  181,5=t=4,2 
0 , 9 4 • 1 7 7  1 2 I I , 7 0 ~ 0 , 1 6  
15,5• 6 6 , 5 •  15,3 5 7 , 2 •  I0,5 

9,8 _+ ,8 2 6 . 3 •  2 8 , 5 ~ 4 , I  

4 T , 6 •  
4 3 , 8 •  
5 2 , 3 + 4 , 3  
1,23 0,10 
44 ,3_~t8 ,0  

2 4 , 7 •  

6h 

1 6 , I ~ 2 . 2  I I ' 2 , 3 •  
14,0• I 1 1 , 8 •  
1 8 , 7 •  I I 2 , 7 •  
0 . 42 •  0 , 3 9 •  
3 8 , 3 •  3 1 , 6 •  

22.9--+2,3 19 ,5 •  

Legend. A) In all animals;  B) in surviving animals;  C) in dying 
animals .  
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TABLE 2. Indices of Metabolism in Patients after  Massive Blood 
Loss  (M ~:m) 

Index studied ~ro~ 

Lactate (mg~ 

Pzruvare (rag 
o/o) 

Lactate/ 
pymvate 

Organic acids 
(meq/liter) 

o--12 h 

26, I + 6,9 
59,1---+5,0 

0,59-+0,16 
0,63-+ 0,02 

34,9--+8,5 
93,5-----3,6 

15,4--4,9 
22,1• 

Time after blood loss 
12--24 h ~ days 

16,5--4,6 8,2-+*-0,7 
14,4-+I,I I0,I-+ 1,8 
30,5 -++- 1,5 26,4-+7,4 
0,57-+0,18 0,43--0,07 
0,24-+---0,01 0,25-*-0,02 
1,15• 0,31-----0,02 
20,2--+1,1 23,4-+5,1 
69,8-- + 19,6 40,0-+5,9 
27,0-+5,6 87,0--+24,9 
17,0---0,6 12,5--1,8 

- -  1 3 , 0 •  
25,2• 19,3-----1,1 

8-4 days 

9,1-----0,6 
7,0--0,5 

21,8--6,8 
0,41-+0,04 
0,20-+ 0,04 
0,26-+0,02 
26,4-+---3,4 
36,6• 
96,9-----26,4 
12,1-----1,2 
10,2+0,7 
16,4-+ 1,1 

over 5 days 

10,3+0,9 
9,4• 

0,40---0,04 
0,33--0,05 

30,1• 
34,8-+7,3 

13,4----- 1,8 
14,8----- 1 ,6  

group 2: patients in a ser ious  condition during the r ecove ry  period, requir ing prolonged ar t i f ical  venti la-  
tion of the lungs (three patients, blood loss of more  than 3 li ters);  group 3: patients who died (three patients, 
blood loss over  3 l i ters ,  AVL star t ing from the second day). The a r t e r i a l  blood levels of lactate, pyru-  
vate, and organic acids were determined.  

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  

By the end of the second hour of hyPotension an accumulation of lactate was observed in the dogs. 
The blood pyruvate concentrat ion was unchanged, so that the lac ta te /pyruvate  ratio rose sharply (Table 1). 
At the beginning of the r ecovery  period a fur ther  increase in the concentrat ion of incompletely oxidized 
metabolic products was found in the blood. The lactate level did not re turn  to normal  until the end of the 
third hour of the post resusci ta t ion  period, when the pyrnvate concentrat ion was a l ready much below its 
initial value. The high lac ta te /pyruvate  ratio and the high organic acid level were evidence of the hypoxic 
cha rac t e r  of metabol ism throughout the period of observation.  The greates t  differences in metabol ism 
in the dying and surviving animals were observed at the end of the second hour of hypotension, but these 
differences were significant (P < 0.05) only for lactate.  The high lactic acid level possibly not only ref lects  
the sever i ty  of the condition, but may even aggravate it, by inhibiting oxidation in the t issues  [2] and c r ea t -  
ing a basis for the development of i r revers ib le  changes in them. 

The highest blood lactate level in the patients occur red  within a few hours af ter  blood loss (Table 2). 
Although this index of hypoxia was significantly (P < 0.01) higher than in the patients of group 1 and came 
close to the cr i t ica l  level in the patients of group 2; two of whom passed into a state of clinical death, they 
all survived.  La te r  the differences in the lactate concentrat ion diminished and its level gradually fell in 
all the surviving patients.  The pyruvate concentrat ion in the survivors  was within normal  limits during 
the f i rs t  12 h, which accounted for the high lac ta te /pyruvate  ratio.  La te r  the pyrnvate level fell, more  so 
in the patients on AVL (P < 0.05), in agreement  with data in the l i terature  [1, 3]. It was impossible to ob- 
tain blood samples during the f i rs t  few hours af ter  the i r  admission to hospital  from the patients who died. 
However, throughout the period of observat ion the i r  lactate level was significantly (P < 0.05) higher than 
in the survivors ,  although it did not reach the cr i t ica l  level. The blood level of total organic acids rose 
in all patients during the f i rs t  day of t rea tment .  On the 2nd-5th day this index returned to normal  in patients 
who responded favorably to t rea tment .  

Comparison of the clinical and experimental  mater ia l  suggests that the use of the lactate level as a 
prognost ic  c r i te r ion  af ter  mass ive  blood loss is justified only in cases  when a state of clinical death does 
not develop. If the patient is revived from clinical death, a high blood lactate concentration in the ear ly  
recovery  period is not by i tself  grounds for predict ing a lethal outcome. If the high blood lactate level is 
maintained for a long t ime,  this could be grounds for an unfavorable prognosis .  
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