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The histamine content and diamine oxidase activity in the blood and t issues were studied in 
dogs in the course  of evolution of t raumat ic  shock. Phas ic  changes were found in h is tami-  
nase activity which led to the development of excess ive ly  high histamine levels  during the 
development of t raumat ic  shock. Imbalance between monoamines and histamine is consid-  
e red  to play an important role in the genesis of the hemodynamic and central  d isorders  in 
shock. 
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The high biological act ivi ty and wide range of action of histamine determine its role in many different 
react ions of the body under normal  physiological and pathological conditions and, in par t icular ,  in react ions 
to t rauma [1-3, 5, 7, 10, 12-14, 16]. 

The object of this investigation was to study the content of histamine and the mechanism of its l ibera -  
tion and inactivation in the course  of development of t raumat ic  shock. 

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 50 adult noninbred unanesthetized male dogs. Traumat ic  shock was 
produced by crushing the soft t issues of the thigh. 

The histamine content and histaminanase activity of the t issues were investigated in animals decapi-  
tated 20-30 sec and 5 rain af ter  injury, in the torpid stage and in the terminal  period of shock. 

Histamine was extracted f rom the blood and t issues (frontal cortex,  hypothalamus, myocardium,  l iver ,  
kidney) with butanol [15] and es t imated by a chemical  method [18]. Diamine oxidase activity was es t imated 
f rom the decrease  in the histamine added to the test  s e r u m  (or t issue homogenate) af ter  incubation for 24 h. 
The histaminopectic  index was determined by P a r r o t ' s  method [17] with a co lor imet r ie  end point. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The mean blood histamine concentration in the intact dogs was 18.53 + 0.82 pg%. In the first 5 rain 
after trauma, while the animals were in a state of marked excitation, some tendency was observed for the 
blood histamine level to rise. The histamine concentration continued to rise parallel with the increase in 
severity of the clinical picture. In the terminal period the histamine level reached its maximal values, 2.5 
times higher than initially (P < 0.001). 

One possible cause of the accumulation of histamine in the blood in shock could be a change in the ac- 
tivity of diamine oxidase, which increased slightly after trauma and then declined (Fig. i). 
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TABLE 1. Histamine Concentrat ion and Diamine Oxidase Act ivi ty  in 
the T i s sues  of Dogs during the Development of Traumat ic  Shock 
( M •  

Test 

object 

Frontal 
cortex " 

Hypothalamus 

Myocardium 

Liver 
Kidney 

Control 

2,47.+0,58 
18,39+-1,89 
6,47+-0,64 

7,78~:0,48. 
[0,64 -',"0,5( 

24.91• 
16,11+-1,41 
5,22_+0,36 

39,92_+1,53 

[InIIle - 

diately 

2,50.+0,26 
19,43+-0,76 
6,48+-0,47 

7,47.+_0,79 
10,88-4-0,59 
22,15.+2,13 
16,92+0,09 
4,83.+0,39 
41,82___2,18 

5 m m  

2,06.+0,39 
20,59.+0,79 
6,08.+0,48 

After trauma 

when arte- 
rial pressure 
60-80mm 

2,89.+0,34 
16,79~0,69 
7,33~0,58 

6,8.+-0,75 8,59.+0,67 
12,39+_0,81 9,00.+0,55* 
21,69_2,18 30,81 ~1,99" 
18,59+0,76 
4,11_+0,32" 
46,2.+3,24 

16,02.+1,13 
6, 08:k0,49 

34,57:k2,75 

when arte- I 
rial pressure: 
30-40mm 

4,01+-0,34"~ 
14,00_+1,44* 
8,61_+1,26" 

9,94.+I,01" 
8,46+--0,62" 

35,44+-__2,005 

8,36.+0,75 't 
30,3 1~3,72" 

terminal 
period 

4,58.+0,48"~ 
11,45.+1,11~ 
10,40.+0,81T 

11,70.+1,15" 

40, I 1 +-3,19:~ 
10,35~ 1,07 "~ 
m,ao-+o,FE.'L 
28,70:k 1,98T 

*P -< 0.05 compared  with control  
~'P < 0.01 compared  with control  
$ P < 0.001 compared  with control  
Note. N u m e r a t o r  gives h is tamine  concentrat ion in t i s sues  (in pg/g}; 
denominator  gives h i s taminase  act ivi ty  (in pg h is tamine  decomposed}. 

#g, x pg. ~. 
# . 6O .6o 

5 "50-5# 

4 - 4 0  4 0  �9 

3 - 3 0  3 0  

2 " 20 20 
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0 

1 " t  k [ 
\ 

" L  x .  s 

i i i ~ i 
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Fig. 1. His tamine concentrat ion,  
diamine oxidase act ivi ty,  and h i s -  
t aminopect ic  index in blood of dogs 
during development  of t r auma t i c  
shock. Absc i s sa :  1) in i t ia l  data; 
2) 5 min a f t e r  t r auma ;  3) a r t e r i a l  
p r e s s u r e  60-80 mm;  4) a r t e r i a l  
p r e s s u r e  30-40 mm;  5) in t e rmina l  
phase of shock; 1) his tamine con-  
centra t ion (in pg %); II) diamtne 
oxidase act ivi ty  (in gg his tamine 
decomposed}; III) h ts taminopect ic  
index (in %}. 

Simultaneously with the e levat ion of the blood h is tamine  con-  
centra t ion during the development  of shock there  was a marked  de-  
c r e a s e  in the his taminopect ic  index. This observa t ion  is conf i rmed 
by data in the l i t e ra tu re  on the role  of a complex  fo rmed  between 
his tamine and the T-globulin f rac t ion  of the blood prote ins  in the 
protec t ive  and adaptive reac t ions  of the o r g a n i s m  [8, 20]. The de-  
c r e a s e  in the intensi ty of h is tamine  binding in shock, in conjunction 
with inhibition of h is taminase  act ivi ty,  must  be in te rp re ted  as an 
important  fac tor  leading to the accumulat ion of f ree  his tamine in 
the blood. 

Invest igat ion of the t i ssue  his tamine r evea led  an i r r e g u l a r  
distr ibution of the substance in the t i s sues  and organs  of the con- 
t ro l  group of an imals  (Table 1). All the t i s sues  studied had wel l -  
m a rked  his taminolyt ic  act ivi ty,  in ag reemen t  with data in the l i t e r -  
a ture  [2, 6]. 

The initial r eac t ion  to t r a u m a  was cha rac t e r i z ed  by a ten-  
dency for  the t i s sue  his tamine concentrat ion to fall;  the degree  of 
this fall  va r ied  in the different organs :  the his tamine level  r e -  
mained highest in the s t ruc tu re s  of the bra in  and it was lowest  in 
the kidney. 

In the torpid  s tage a gradual  inc rease  in the h is tamine  con- 
cent ra t ion  took place in all t i s sues ,  reaching its m a x i m u m  in the 
t e rmina l  per iod  of shock, when it was 1.5-2 t imes  above the initial 
value. 

The t i s sue  h i s taminase  act ivi ty,  l ike that of the blood, underwent biphasic  changes during the develop-  
mea t  of t r aumat ic  shock. The initial slight inc rease  in h i s t aminase  act ivi ty  in the torpid  phase of shock was 
followed by a sharp  decline.  

The resu l t s  show that the development of t r auma t i c  shock is accompanied  by the accumulat ion of m a s -  
sive quantities of h is tamine in the blood and t i s sues .  The changes obse rved  in the h i s t a m i n e - h i s t a m i n a s e  
s y s t e m  co r r e l a t e  with informat ion in the l i t e r a tu re  showing that  under the influence of ex t r ema l  s t imulat ion 
( t rauma,  ionizing radia t ion,  radia l  acce le ra t ion ,  and so on} l a rge  quantities of t i ssue  his tamine a re  l i b e r -  
ated [2, 7, 11, 14]. Together  with o ther  act ive subs tances ,  the his tamine par t ic ipa tes  in the fo rmat ion  of the 
pathological  p roces s  and is l a rge l y  respons ib le  for  determining its s eve r i t y  and outcome.  
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An important role in the genesis of the hemodynamic and central disturbances in shock may be played 
by the upsetting of the physiological ratio between corticosteroids [4], monoamines (catecholamines and 
serotonin), and histamine [9, 19]. 
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