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The h is tamine  concentrat ion in the blood and t i s sues  (myocardium, l iver ,  kidney, spleen, lung) 
was  invest igated by a f luoromet r i c  method in rabbi ts  receiving injections of s t rep tococci  com-  
blued with hear t  musc le  ex t rac t  repea ted  at in te rva l s  in o rde r  to reproduce  exper imenta l  
rheumat ic  fever .  A significant i nc rea se  in the h is tamine concentrat ion in the blood and the 
kidney and l iver  t i s sues  was found in the exper imenta l  animals .  The his tamine concentrat ion 
in the spleen, however,  was  significantly lowered. Bes ides  changes in the  his tamine concen- 
t ra t ion in the blood and t i s sues ,  the f r ee  h is tamine level  in the s e rum also was  changed in 
exper imenta l  rheumat ic  fever .  

Systemat ic  clinical invest igat ions have demons t ra ted  marked  changes in h is tamine metabo l i sm in 
pat ients  with rheumat ic  fever  [2]. 

Having r eg a rd  to the et iological  role  of s t reptococci  in rheumat ic  fever ,  the role  of h is tamine in 
a l le rg ic  inf lammation,  and i ts  effect on v a s c u l a r  pe rmeab i l i ty  [1, 6], in the invest igat ion descr ibed  below 
the his tamine concentrat ion was  studied in the blood and organs  (myocardium, l iver ,  kidneys,  spleen, lung) 
of rabbi t s  receiving injections of group A fl-hemolytic  s t rep tococci  in conjunction with hear t  muscle  ex-  
t r a c t  in o rder  to reproduce  exper imenta l  rheumat ic  fever .  

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

Altogether ,  33 exper imenta l  and 45 control  rabbi ts  (4 s e r i e s  of exper iments)  were  investigated.  Group 
A f i -hemolyt ic  s t rep tococci  (s t ra ins  Nos. 2432 and 6339, "Ward," obtained f rom the L. A. Ta ra sev i ch  State 
Control Institute of Medical Biological  Prepara t ions)  were  injected into the pe r i t ons i l l a r  region and in t r a -  
per i tonea l ly  in conjunction with ex t rac t  of homologous hear t  muscle .  Three  cycles  of inject ions were  given.  
Each cycle consis ted of six in t raper i tonea l in jee t ions  of a 24-h culture of s t rep tococci  containing 3 bil l ion 
bac te r i a l  cel ls  once every  4-6 days, one injection of s t reptococci  into the pe r i tons i l l a r  region, and two in-  
ject ions  of 15% hear t  muscle  ex t rac t  in t raper i toneal ly .  The expe r imen t s  las ted  6 months. Control rabbi ts  
were  kept under identical  conditions side by side with the exper imenta l  rabbi ts .  During the exper iment ,  a 
worsening of the an imals '  genera l  condition was accompanied  by changes in the blood b iochemis t ry ,  a lmos t  
one- th i rd  of the an imals  developed les ions  of the joints,  and at the end of the exper iment  endomyocard i t i s  
was  detected histologically.  Blood f rom the aur icu la r  vein was  taken for  analys is ,  and the organs  to be 
studied were  removed  immedia te ly  a f te r  sacr i f ice ,  kept in the cold, and weighed samples  were  ground in a 
m o r t a r  with sand. His tamine was de te rmined  by a f luo romet r i c  method [7] in the blood of all  animals ,  in the 
spleen of 21, in the lungs of 15, and in the myocard ium of the left  vent r ic le ,  the l iver ,  and the kidneys of 18 
rabbi ts  f rom each group. The s e r u m  histidine concentrat ion was invest igated by p a p e r  chromatography  [4]. 
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Fig. 1. Histamine concentration 
in t issues of control (A) and ex- 
per imental  (B) rabbits:  1) spleen; 
2) lung; 3) heart; 4) l iver;  5) kidney. 

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

The histamine concentration in the blood and t issues of the 
experimental  and control animals showed considerable fluctua- 
tions, in agreement  with observations by other workers  [3, 5]. 
The histamine concentration in the blood of the control rabbits 
was 0.647 • #g]g body weight. In the experimental  rabbits 
in which rheumatic fever  was reproduced the histamine concen- 
t rat ion in the whole blood was significantly increased  to 1.108 • 
0.097 ~ g / g  (P < 0.01). The ratio between the histamine concen- 
trat ions in the internal organs also was changed. By comparison 
with the intact animals,  the histamine concentration showed a 
stat is t ical ly significant increase  in the l iver  and kidneys (P < 0.05 
and P < 0.01 respect ively) .  In the spleen, however, the histamine 
concentration per  g ram tissue was much lower in the exper imen-  
tal animals than in the controls  (P < 0.02; Fig. 1). 

The increase  in the histamine concentrat ions in the blood and organs was probably due to the ha rm-  
ful action of s t reptococcal  and t issue antigens and toxins on the t issue cells, leading to an increase  in the 
l iberation of histamine and its discharge into the blood s t ream.  Accumulation of histamine in the kidneys 
could also be influenced by the ra ised blood histamine concentration, for  under these c i rcumstances  the 
load on the kidney to excrete  histamine is increased.  So far  as the spleen is concerned, the decrease  in 
the histamine content per  gram of spleen t issue was probably due to an immunological response to the r e -  
peated injections of s t reptococci  and t issue antigen, accompanied by s t ructura l  changes in the cells demon- 
strable morphologically.  The spleen in the experimental  animals was enlarged, an increase  in the number 
of germinal  centers  in the foll icles was observed histologically, and the follicles themselves were  reduced 
in size. The ratio between the weight of the spleen and the total weight of the animal was 0.50 • 0.06 g]kg 
in the control rabbits  and 0.81 • g/kg in the experimental  rabbits (P < 0.05). 

Since histidine is the source of histamine, the histidine concentration in the blood serum was studied. 
The free histidine level in the blood serum was higher in rabbits with experimental  rheumatic  fever (1.44 • 
0.156 rag% in the intact animals and 2.076 • mg% in the exper iment~  rabbits; P<  0.02). Evidently a 
deficient utilization or  deficient deamination and decarboxylation of histidine was present .  There are  there-  
fore grounds for considering that the increase  in the histamine concentration in the blood of rabbits with 
experimental  rheumatic fever  takes place mainly on account of increased liberation of histamine from the 
cells and not of its increased  formation f rom histidine. 

During repeated cycles  of injections of s t reptococci  together with hear t  muscle extract  considerable 
changes thus take place in the histamine concentration in the blood and t issues.  The dis turbances  are  
g rea te r  in the histamine metabolism in the spleen, an organ composed of lymphoid t issue and taking par t  in 
immunological  reactions.  

1. 

2. 

3. 

4. 

5. 
6. 
7. 

L I T E R A T U R E  C I T E D  

A. D. Ado~ General Allergology [in Russian], Moscow (1970). 
G. S. Kozlov and N. L Korshunov, in: Proceedings  of the 1st All-Union Congress of Rheumatologists  
[in Russian], Moscow (1971), p. 201. 
M. D. Kyrstya,  Uspekhi Sovr. Biol., 51, No. 1, 21 (1971). 
T. S. Paskhina, Quantitative Determination of Amino Acids by Paper  Chromatography by the Method 
of Format ion of Copper Derivatives of Amino Acids with Ninhydrin [in Russian], Moscow (1959). 
V. I. Uspenskii, Histamine [in Russian], Moscow (1962). 
N. G. Beall, Calif. Med., 106,296 (1967). 
P. A. Shore, A. Burkhalter ,  and V. H. Cohn, J. Pharmacol .  Exp. Ther. ,  127, 182 (1959). 

1029 


