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One of the leading symptoms of thermal  injury is the intoxication which ar i ses  within a few hours after 
t rauma and continues throughout all phases of burn healing. The qualitative and quantitative charac te r i s t i c s  of 
the toxemia a re  of great  pract ical  interest  not only as indicators of the course  of the burns but, more  especially,  
as a cr i ter ion of evaluation of the efficacy of the t rea tment  given. It is not by chance that different methods of 
approach to the test ing of toxemia have been developed by different workers  [1, 2, 8]. 

The object of this investigation was to compare  the toxic proper t ies  of the ra t  serum after  burns by the 
blood culture method and in mice with a blocked reticuloendothelial  sys tem (RES) [4, 8]. 

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

Exper iments  were car r ied  out on 84 Wistar  ra ts  on which a flame burn covering 15-20% of the body su r -  
face and with an exposure of 50 see was inflicted. The sera  were obtained after  bleeding in separate  groups of 
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Fig.  1. Toxic proper t ies  of serum of ra ts  after 
burns.  1) Toxicity in blood cultures;  2) mor ta l -  
ity of mice.  Absc issa ,  t ime after  burning; o r -  
dinate: A) toxicity in blood culture (in conven- 
tional units); B) toxicity charac te r ized  by m o r -  
tality of mice (in %). 
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animals before burning and 1 h and 1, 2, 3, 5, and 7 days after burning. The toxic propert ies  of the serum were 
determined by the blood culture method and in mice with a blocked RES. 

The blood culture method is based on changes in leukocyte migrat ion in a bully coat culture under the in- 
fluence of the test  medium compared with migrat ion of cul tures after addition of Ringer ' s  solution to the nutri-  
ent medium. The toxic action was expressed  as inhibition of leukocyte migrat ion and recorded  as a percentage 
of migrat ion in the control,  preceded by a minus sign, whereas  absence of toxic a c t i o n -  a st imulating e f f e c t -  
was recorded  as a percentage of migrat ion in the control  preceded by a plus sign. 

The method of biotesting in vivo is based on quantitative a s ses smen t  of the mortal i ty  in mice whose r e s i s -  
tance has been ar t i f ic ial ly  reduced by blocking of their RES. We started from the well-known fact that under 
cer tain ext remal  conditions (burns, t rauma,  shock of varied origin, and so on) the function of the RES is de- 
pressed  and the action of protective mechanisms is weakened. By contrast ,  in intact animals the RES actively 
neutral izes toxic products entering f rom outside. 

The RES was blocked by a single injection of a colloidal dye (trypan blue), in the form of a f reshly pre-  
pared 1% solution in a close of 0.025 m l / g  body weight, into the caudal vein. The test  serum,  in a volume of 
1 ml, was injected intraperi toneally into the mice 30-40 min after blockade. The degree  of toxicity was assessed  
from the percentage morta l i ty  among the mice after 72 h. All the numerical  resul ts  were subjected to s tat is-  
t ical analysis  by Student 's t - t e s t  

EXPERIMENTAL RESULTS 

The results are given in Fig. i. They show that the sera of the rats before burning did not inhibit leuko- 

cyte migration and did not cause death of mice with a blocked RES. A severe toxic action of the serum of the 

burned rats on leukocyte migration was noted i h after thermal injury. At the same time a very high percent- 

age mortality was noted among mice with a blocked RES when serum taken i h after burning was injected into 

them. The toxic action 24 h after trauma was stronger still when determined by both methods. On the 2nd day 

there was a marked decrease in the toxic action. A second wave of potentiation of toxicity was clearly detected 

on the 5th-Tth days after burning. This observation confirmed yet again the biphasic character of burn toxemia 
described previously [2, 4]. 

In the modern view, burn trauma leads to the formation of new substrate, exerting a toxic action [9], in 

the skin. The first phase of toxemia may perhaps be due to the entry of these substances into the blood stream 

together with others which appear in the body as a result of the general response to the extremal situation. 

Weakening of the toxic action on the 2nd and 3rd days after trauma was evidently connected with absorption of 

toxic products from the blood stream by the tissues, leading to a marked impairment of the functional indices 

of the organs responsible for detoxication, namely the kidneys, liver, and RES. Previous investigatioi~s showed 

that it is at these times that the excretory function of the kidneys, glomerular filtration, and the secretory 

capacity of the tubular epithelium are sharply reduced. The renal hemodynamics is considerably impaired [6]. 

Functional changes in the liver also were biphasic in character. The first phase of worsening of function was 

observed I-2 days after burning- the exeretory-absorptive function, protein synthesis, and enzymic activity 

were sharply reduced. Considerable depression of the RES was found: Its phagocytic activity and ingestive 

function were depressed. The time of uptake of radioactive colloidal gold (198Au) from the blood was lengthened, 
evidence of blocking of the RES after burns [6, 7]. 

The second wave of potentiation of the toxic action coincided in time with intensification of proteolysis in 
tissues remote from the pathological focus. It was shown previously that 5 days after burning activity of pro- 

teolytie enzymes in the serum and liver is significantly increased and that the toxicity of the serum and of liver 
extracts also is considerably increased. This increased toxicity is still present 7 days after trauma [3]. 

Meanwhile (5th-7th days) massive invasion of microorganisms and their toxins was observed, resulting 
not only in disturbance of the barrier functions of the skin andmucous membranes, but also in a marked decline 
of the natural defensive factors [5]. 

The investigation thus showed that in burned animals the appearance of toxic properties, not found in in- 

tact animals, can be detected in the serum as early as 1 h after burning, by two different methods of biological 
testing- by the blood culture method, and by the use of mice with a blocked RES. When tested during the period 
of burn shock and toxemia, the toxic action is biphasic in character: a first phase of toxicity on the first day 

after trauma and the second phase on the 5th-7th days after burning. The comparability of the results obtained 
by the two different methods suggests that the toxic effect found both in vitro and in vivo is due to the same fac- 
torsi both methods accordingly can be recommended for the testing of toxemia after thermal injuries. 
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The w r i t e r s  showed prev ious ly  [1-3] that an imal  t i s sues  contain endogenous a lkaloid- l ike  subs tances  which 
influence vascu la r  tone and the card iac  f requency.  These  subs tances ,  isolated as three  ch romatograph ica l ly  
homogeneous f rac t ions ,  were  named RP1, RP2, and RP3, or  enderp ines .  It was suggested that they play the 
role  of r egu la to r s  of homeos t a s i s  of different  f o r m s  of ca techolamines  and indoleamines (free,  bound, and so on). 
The name "enderp ines"  is der ived f rom the words  "endogenous r e s e r p i n e s . "  

In the p resen t  investigation an a t tempt  was made to elucidate the function of the enderpines  by de te rmin ing  
changes in the content of these subs tances  in the myoca rd ium of an imals  exposed to s t r e s s :  immobil izat ion,  
subcutaneous injection of water  and adrenal in ,  and injection of a -me thy ldopamine .  

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

Expe r imen t s  were  ca r r i ed  out on 100 male  Wis ta r  r a t s  weighing 250-300 g. Isolat ion of the enderp ines  
f rom the myoca rd ium and the f i r s t  s tages  of their  purif icat ion were  ca r r i ed  out by the method descr ibed  p re -  
viously [1]. The enderpine content was de te rmined  f luo romet r i ca l ly  on the KIVI-3 c h r o m a t o g r a m - s p e c t r o p h o -  
t o m e t e r  ("Opton") with an excitat ion wavelength of 270 nm. F o r  this purpose,  in the last  s tages  of purif ication 
the enderp ines  were  isolated by ch romatography  on "Silufol" plates ("Caval ier")  in a sy s t em of a c t e o n e - c a r b o n  
t e t r a c h l o r i d e - i s o o c t a n e - p e t r o l e u m  e t h e r - n - p r o p a n o l  (25-25:25:25:50). Enderpines  RP1, RP2, and RP3 with 
e lec t rophore t ic  mobi l i t ies  of 0.78, 0.49, and 0.1 r e spec t ive ly ,  were  eIuted with a c h l o r o f o r m - m e t h a n o l  (2:1) 
mix tu re  and applied as spots 5 m m  in d i a m e t e r  to DC-Alufolien Kiese lge l  66-Kiese lguhr  F-254 pla tes  (" Merck") ,  
in the s a m e  way as enderp ines  of known concentrat ion to obtain cal ibrat ion curves .  The r e su l t s  were  expres sed  
in m i c r o g r a m s  RP1, RP2, and RP3 per  g r am wet weight of t i s sue .  

Rats  were  immobi l ized  by s t re tch ing  them by Se lye ' s  method for  3 and 24 h. Intact ra t s  se rved  as the 
control ,  a -Methy ldopamine  (dopegit, f r om "Egit")  was given to the exper imen ta l  r a t s  by mouth through a cathe-  
t e r  in the fo rm of a suspension of c rushed  table ts  in 2 mi  mi lk  in a dose of 0.5 rag/100 g body weight once daily 
fo r  3 days.  Adrenal in  b i t a r t r a t e  (from "Sigma")  was injected subcutaneously into the r a t s  io 1 ml  dist i l led 
wa te r  in a dose  of 0.8 ml /100  g body weight. Control  r a t s  rece ived  1 ml  of dist i l led water  subcutaneously.  The 
genera l  control  consis ted of intact an imals .  The ra t s  were  killed by a blow on the head. 
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