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In rats with first and second degree burns (local lesion of the skin only) the content of 
serotonin in the blood, skin, and hypothalamus, of histamine in the skin and hypothalamus, 
and of adrenalin and noradrenalin in the hypothalamus and adrenals is disturbed by an 
amount which depends on the severity of the local skin lesion. In third and fourth degree 
burns (local lesion accompanied by death of the burned animals), considerable quantitative 
changes took place in the level of the biogenic amines in the rats, but these were almost 
identical in both cases (except for the content of noradrenalin in the adrenals and hypo- 
thalamus and the adrenalin content in the hypothalamus). 

There is little information in the literature regarding the content of biogenie amines in the tissues 
after burns of different intensity [2, 7, 8, i0]. The role of the biogenic amines and the relationship between 
their content in the tissues and the severity of the lesion of the body surface in burns likewise have re- 
ceived little study. 

The present investigation was accordingly carried out to study the changes in the content of serotonin, 
histamine, adrenalin, and noradrenalin in the blood and organs of rats with thermal burns of the skin of 
different degrees of severity. 

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

Expe r imen t s  we re  c a r r i e d  out on 200 male  albino r a t s  weighing 180-200 g divided into equal groups  
depending on the degree  of s eve r i ty  of the burn.  F i r s t  and second degree  burns  measu r ing  3 and 30 cm 2 
were  inflicted by contact  for  30 min between the lower  pa r t  of the t runk on the r ight  side and g la s s  v e s s e l s  
containing wa te r  heated  to 75~ Thi rd  and fourth degree  burns  were  produced by i m m e r s i n g  ~/3 (up to the 
l u m b o - s a c r a l  junction) and ~/3 (up to the shoulder  girdle) of the body sur face  for  30 sec in hot (75~ wate r .  

Intact r a t s  were  used  as  the control .  

The contact  of ca teeho lamines  in the blood, skin, hypothalamus ,  and adrena l s  and of serotonin and 
h i s tamine  in the blood, skin, and hypotha lamus  was de te rmined  1 h a f te r  burning. The an imals  of the con- 
t ro l  groups were  decapi ta ted at the same t ime  as  the exper imen ta l  r a t s .  Quantitative de te rmina t ion  of the 
ca techo lamines  was  c a r r i e d  out f l uo romet r i ca l ly  by V. O. Os inskaya ' s  method and by the method of Euler  
and Lishajko in Men ' sh ikov ' s  modif icat ion [4]. His tamine [9] and serotonin [3] we re  de te rmined  by fluor 
r o m e t r i c  methods.  The s tandards  used w e r e  L-ad rena l in  hyd ro t a r t r a t e ,  L - n o r a d r e n a l i n - b y d r o t a r t a t e  
(Khar 'kov  Inst i tute of Exper imenta l  Endocrinology),  h i s tamine  dihydrochloride (Bri t ish Drug Houses,  Ltd.), 
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Fig. 1. Changes in content of adrenal in ,  noradrenal in ,  
serotonin,  and h i s tamine  in blood {in ~g/ l i ter)  and organs  
(in/~g/g) of r a t s  before  (obliquely shaded columns) and 
1 h a f te r  f i r s t  degree  burn  (unshaded columns) ,  and sec-  
degree  burn  ( c ross -ha tched  columns).  Here  and in Fig. 2, 
ve r t i c a l  l ines  show confidence in tervals .  

and serotonin c rea t in ine-su l fa te  (Reanal).  The s ta t i s t ica l  ana lys is  of the r e s u l t s  was  c a r r i e d  out by the 
constant  method of Montsevichyute-]~ringene [5]. 

EXPERIMENTAL RESULTS 

The results shown in Figs. 1 and 2 demonstrate regular and marked changes in the content of adren- 
alin, noradrenalin, serotonin, and histamine in the blood and organs of the rats after burns of different in- 
tensity. The experiments as a whole were divided into two groups. The first group included experiments 
with local injury confined to the skin, in the form of contact burns of the first and second degrees. The sec- 
ond group consisted of experiments in which burn trauma caused death of the burned animals at periods 
ranging from 1.5-5 h (fourth degree burn) to 48 h (third degree burn) after injury. 

After the local lesion of the skin there was a well-defined relationship between the content of bio- 
genic amines in the blood and organs and the degree of the burn. This relationship becomes apparent in 
the early period after burning and in some organs persisted for 24 h. A decrease in the serotonin content 
in the blood and an i nc rea se  in i ts  content in the skin and hypotha lamus  were  obse rved  1 h a f te r  burning 
(Fig. 1). At this  per iod a f te r  in jury the h i s tamine  level  in the skin and hypothalamus was  lowered.  The 
level  of adrenal in  and noradrena l in  also changed pa ra l l e l  to the degree  of burning. The adrenal in  content 
r o s e  cons iderably  in the hypothalamus but fell  in the adrena ls ,  while the noradrena l in  level  fell  signifi-  
cant ly  in the blood, hypothalamus,  and adrena ls .  
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Fig. 2. Changes in content of adrenalin, noradrenalin,  
serotonin, and his tamine in the blood (in/xg/li ter) ,  and or -  
gans (in #g/g) of ra t s  before (obliquely shaded columns), 
and 1 h af ter  thi rd  degree (unshaded columns), and fourth 
degree (c ross -ha tched  columns) burns .  

The initial response  of the ra t s  to slight burning (first  and second degree burns),  te rminat ing in com-  
plete r ecove ry  of the animals ,  was accompanied by a marked disturbance of the content of biogenic amines.  
An increase  in the affected a rea  of the skin was accompanied by a paral le l  increase  in the content of bio- 
genic amines in the organs.  

In severe  third and fourth degree burns,  leading to death of the burned animals,  more  marked changes 
took place in the level of the biogenic amines but, as a rule,  they were  independent of the degree of damage 
to the skin (Fig. 2). The response  of the ra t s  to severe  burning was a decrease  in the content of serotonin 
in the blood and an increase  in its content in the skin and hypothalamus,  while the histamine content in the 
hypothalamus also fell. A decrease  in the content of adrenalin in the skin and adrenals  and of noradrenal in 
in the blood also was observed.  Dependence of the content of noradrenal in  in the hypothalamus and adrenals  
and of adrenalin in the hypothalamus on the degree of the burn was an exception. 

The vir tual ly  complete disappearance of noradrenal in  f rom the adrenals  1 h after  the fourth degree 
burn, and the paral lel  sharp decrease  in intensity of adrenalin synthesis  in the adrenals  in cases  in which 
the burn t r auma  terminated  in death, deserve  par t icu lar  attention. These resu l t s  agree fully with the h is -  
tochemical  findings [1, 6] indicating a marked decrease  in the number of chromaff in  cells  detected in the 
adrenal  medulla af ter  burns,  and they suggest exhaustion of the adrenal in-synthesiz ing function of the 
adrenals  after  severe  burns.  

After f i rs t  and second degree burns  a relat ionship was therefore  established between the changes in 
the level of biogenie amines in the hypothalamus and cer ta in  other organs and the severi ty  of the local skin 
lesion. After severe  lethal burns  (third and fourth degree) no differences were  observed in the degree of 
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the d is turbances  of the content of biogerfic amines  in the organs  (with the exception of the content of nor -  
adrenal in  in the adrena ls  and hypothalamus,  and of adrenal in  in the hypothalamus) .  
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