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Traumatic shock in dogs is accompanied by marked changes in the glycogen and glucose 
levels and the phosphorylase, glucose-l-phosphatase, glucose-6-phosphatase, and phos- 
phohexoisomerase activities in the kidney tissues. High activity of these enzymes was de- 
tected in the arterial and venous blood during the period of shock. Transient hypotension is 
accompanied by higher phosphohexoisomerase activity in the whole blood, and prolonged hy- 
potension by its higher activity in the serum. 

Considerable  changes in kidney function have been descr ibed  in t r auma t i c  shock [2, 7, 12]. However ,  
few studies have been made of the dynamics  of kidney m e t a b o l i s m  during shock [14]. 

Accordingly,  in the investigation descr ibed  below, cer ta in  indices of carbohydra te  me tabo l i sm  in the 
kidney t i s sues  and pe r iphe ra l  blood were  studied at var ious  s tages  of t r auma t i c  shock. 

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

In expe r imen t s  on mongre l  dogs, t r aumat ic  shock was inducedby Cannon's  method.  I ts  sever i ty  was 
a s s e s s e d  on the ba s i s  of the an i m a l ' s  genera l  react ion,  the blood p r e s s u r e  in the common carot id  a r t e ry ,  
and changes in the common carot id  a r t e ry ,  and changes in r e sp i r a t ion  r eco rded  on a kymograph .  Kidney 
t issue for  investigation was taken int ravi ta l ly  under  local procaine anes thes ia .  Kidneys of intact  dogs 
se rved  as the control .  Ar t e r i a l  and venous blood were  obtained by ca theter iza t ion  f r o m  the descending 
aor ta  and infer ior  Vena cava.  Since the intensity of glycogenolysis  and gluconeogenesis  in kidney t i ssue  is 
high [1, 4, 6, 13], the content of glycogen and glucose and the activity of enzyme connected with their  
me tabo l i sm were  de te rmined  in kidney biopsy ma te r i a l .  The total  glycogen content was de te rmined  by 
Pf l t iger ' s  method,  the " t rue"  glucose by Ne l son ' s  method [9], phosphorylase  act ivi ty  by the method of D. L. 
Fe rdman  and E. F. Sopin, and act ivi ty of g l u c o s e - l - p h o s p h a t a s e  and g l u c o s e - 6 - p h o s p h a t a s e  by the inc rease  
in the concentrat ion of inorganic phosphorus  in samples  incubated in 0.2 M acetate  buffer  (pH 6.5) with the 
addition of the corresponding subs t ra te  in a concentrat ion of 0.006 M at  37~ for 20 rain. Inorganic phos-  
phorus was de te rmined  by the method of Lowry and Lopez.  Phosphohexoisomerase  act ivi ty of the kidney, 
whole blood, and s e r u m  was de te rmined  by E z e r s k i i ' s  method [3]. 

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

Immedia te ly  a f te r  t r auma ,  in the e rec t i l e  phase of shock, the glycogen content in the kidney t i ssue  
fell sharp ly  while the act ivi ty of the phosphorylase  respons ib le  for  i ts  breakdown was increased .  The con- 
tent of " t rue"  glucose and activi ty of g l ucos e -6 -phospha t a se  also were  reduced.  Phosphohexo i somerase  
act ivi ty was a lmos t  doubled, but no g lucose - l -phospha tase  activity could be detected.  It  can be a s sumed  
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TABLE I .  I n d i c e s  of C a r b o h y d r a t e  M e t a b o l i s m  of the Kidney in the V a r i -  
ous P h a s e s  of  T r a u m a t i c  Shock (M• m; r e s u l t s  of 7 e x p e r i m e n t s )  

Index 

Glycoogen (in mg %) 

Glucose (in nag %) 
P 

Phosphorylase 
(inp~moles P/g) 

Glucose-1 -phospha- 
tase (in ~ole iP /g)  

P 
Phosphohexoisomer- 

ase (in pmoles FR/g) 
P 

Glucose-O-phospha- 
tase (in ~moles P/g) 

P 

]~Erectile 
IInitial data [iphase of 
] (t 60 mm Hg)I s'h~ (220 
I L mm ~g) 

136,3• 74,7• 11,4 
<0,01 

t32,2• 8,4 71,2• 
<0,00i 

46,6• 3,6 63,6• 3,6 
<0,01 

No activity detected 

2,61• 4,0• 
<0,01 

70,3+ 3,5 55,1• 

< 0,02 

H Cpotension 

1 h (45 
mm Hg) 

188,2---- 5,2 
<0,0I 

294.6• 45,2 
<0,01 

26,4• 2,0 
<0,00t 
17,1• 

<0,001 

10,1• t,4 
<0,001 
62,6• 1.2 

>0,05 

2 h (45 
mm Hg) 

76,6• 17,3 
<0,02 

76,9• 5,8 
<0,00i 

39,0• 
>0,05 

12,6• 

<0,001 

5,7----- 0,4 
<0,001 

61,7• 

0,1 

i 24 h (45-60 
mm Hg) 

111,7• 
< 0,02 

112,8• 3,9 
<0,I 

44,2• 3,4 
>0,2 

15,2• 1,5 

<0,00l 

5,4• 0,3 
<0,001 
59,1• 1,7 

<0,02 

L e g e n d :  p m o l e s  P / g  d e n o t e s  n u m b e r  of m i c r o m o l e s  p h o s p h o r u s  p e r  g r a m  
f r e s h  t i s s u e ;  p m o l e s  F R / g  -- n u m b e r  of m i c r o m o l e s  of f r u c t o s e  p e r  g r a m  
f r e s h  t i s s u e ;  P shows  s i g n i f i c a n c e  of  d i f f e r e n c e s  f r o m  in i t i a l  da t a .  

TABLE 2. P h o s o p h o h e x o i s o m e r a s e  A c t i v i t y  in S e r u m  and in Whole A r -  
t e r i a l  and Venous  B lood  (in p m o l e s  F R / m l )  of Dogs  at  D i f f e r e n t  S tages  
of  T r a u m a t i c  ~ o c k  (M• m; f r o m  r e s u l t s  of 7 e x p e r i m e n t s )  

Material studied 

Arterial blood 
P 

Venous blood 
P 

Serum from arterial 
blood 
P 

Serum from venous 
blood 
P 

Initial data 

0,73• 0,07 

0,84__+ 0,05 

1,I3• 

1,34---0,34 

Erectile 
phase 

1,19• 
<0,01 

1,08• 0,04' 
< 0,01 

1,65• 0,09 
<0,02 

1,52• 0,12 
>0,5 

2h  

1,45 + 0,06 
<0,001 

1,63• 
<0,001 

1,41• 0,06 
>0,05 

1,27 + -- 0,04 
>0,5 

Hypotension 

24h 

1,73"+" 0,09 
<0,001 

1,84• 0,22 
<0,01 

1,73• 0,24 
>0,05 

2,02+ 0,27 
>0,05 

4s h 

1,53m 0,06 
<O,OOI 

1,82_ + 0,09 
<0,001 

2,21• 
<0,01 

2,07• 0,33 
> 0,05 

L e g e n d :  p m o l e s  F R / m l  d e n o t e s  n u m b e r  of m i c r o m o l e s  of f r u c t o s e  p e r  
m l  wh----ff'~e b lood  o r  s e r u m .  

tha t  the u t i l i z a t i o n  of  g l u c o s e - l - p h o s p h a t e  in the k i d n e y s  i s  sh i f t ed  t o w a r d  the f o r m a t i o n  of g l u c o s e - ~ p h o s -  
phate  in the e r e c t i l e  p h a s e  of shock  j u s t  a s  in the i n t ac t  k idney .  

The c h a r a c t e r  of  the  m e t a b o l i c  d i s t u r b a n c e s  in the h y p o t e n s i v e  p h a s e  of  shock  d e p e n d e d  on the d u r a -  
t ion of the  fa l l  in b lood  p r e s s u r e .  If the d u r a t i o n  of h y p o t e n s i o n  was  l e s s  than  1 h, the g l y c o g e n  and g l u c o s e  
con ten t  w e r e  s h a r p l y  i n c r e a s e d ,  whi le  the p h o s p h o r y l a s e  and g l u c o s e - 6 - p h o s p h a t a s e  a c t i v i t i e s  w e r e  r e -  
duced .  The i n t e n s i t y  of g l y c o l y s i s  was  e v i d e n t l y  i n c r e a s e d ,  s ince  the p h o s p h o h e x o i s o m e r a s e  a c t i v i t y  w a s  
s i gn i f i c an t l y  i n c r e a s e d  by  m o r e  than 4 t i m e s  (Table  1). 

Hypo tens ion  u n d e r  2 h in  du ra t i on ,  due to shock ,  was  a c c o m p a n i e d  by  a s h a r p  d e c r e a s e  in the g l y c o g e n  
and g lucose  con ten t  in the  k idney  and a d e c r e a s e  in the p h o s p h o r y l a s e  and g l u c o s e - 6 - p h o s p h a t a s e  a c t i v i t i e s ,  
bu t  the l e v e l  of  g l u c o s e - l - p h o s p h a t a s e  and p h o s p h o h e x o i s o m e r a s e  ac t i v i t y  r e m a i n e d  h igh .  

These  f e a t u r e s  of m e t a b o l i s m  in the k i d n e y s  w e r e  e v i d e n t l y  a t t r i b u t a b l e  to c h a n g e s  both in the g e n e r a l  
h e m o d y n a m i c s  and in the  l o c a l  c i r c u l a t i o n  in  the  k idney ,  and a l so  to a d i s t u r b a n c e  of the n e u r o h u m o r a l  
a d a p t i v e  m e c h a n i s m s  r e g u l a t i n g  m e t a b o l i c  p r o c e s s e s  in the k idney  t i s s u e  [5, 6, 8, 10].  
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The results given in Table 2 show that traumatic shock is accompanied by sharp changes in phospho- 

hexoisomerase activity not only in the kidney tissue, but also in the peripheral blood. 

It will be noted that phosphohexoisomerase activity in whole blood was much higher after hypotension 
for 2 h than in the erectile phase of shock. 

It is important to emphasize that during prolonged hypotension (24-48 h, arterial pressure 50-80 mm 
Hg) the redistribution of enzyme activity in the whole blood and serum showed some special features. Un- 
like in the preceding phases of shock, the phosphohexoisomerase activity in the serum (especially from 
venous blood) was higher than in whole blood. Presumably the level of enzyme activity in the blood during 
the first hours of hypotension was determined by the "flushing" of phosphohexoisomerase from the tissue 
and also by the character of the metabolism of the blood cells, which are marked by intensive glycolysis 
[111. 

The r e su l t s  descr ibed  below show that t r aumat ic  shock is  accompanied by marked  d is turbances  of 
ca rbohydra te  me tabo l i sm in the kidney tissue~ 
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