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Repeated immunizat ion with antigen f rom hear t  musc le  with F reund ' s  adjuvant for  1.5-2 
months causes  a l le rg ic  myocard i t i s  in rabbi ts .  This condition is c h a r a c t e r i z e d  by changes 
in the ECG (a dec rea se  in vol tage of the R and T waves and the QRS complex),  dyspro-  
t e inemia  (a d e c r e a s e  in the albumin concentrat ion,  an inc rease  in that  of the 7-  and/~- 
globulins),  the appearance  of mic roprec ip i t i n s  and ant ihear t  hemagglut inins,  an inc rease  
in the com pl em en t a ry  act ivi ty of the s e r u m  and the accumulat ion of C - r e a c t i v e  protein,  
and a lso  by degenera t ive  changes in the musc le  f ibers  and disorganiza t ion  of the connec-  
t i ve - t i s sue  bas i s  of the hear t .  Cons iderable  changes in the act ivi ty of succinate  dehydrog-  
enase ,  adenosine t r i phos pha t e ,  and alkaline and acid phosphatases  take place in the 
myocard ium.  After  p r e l im ina ry  b i l a te ra l  des t ruct ion of the p o s t e r i o r  hypothalamic 
nucleus all  the above-ment ioned  changes were  aggravated .  

Inc reased  in te res t  has been shown in recen t  y e a r s  in lesions of the m y o c a r d i u m  in whose pathogene-  
s is  a l le rg ic  p r o c e s s e s  played a decis ive  role  [9, 12, 13, 22, 25, 28]. Cor re la t ions  have been studied be -  
tween changes in the hear t  musc le  in myocard i t i s  and the cl inical  p ic ture  of this d i sease  [3, 6, 19, 20, 23, 
27]. However,  only one or  two papers  have been devoted to functional changes in the act ivi ty  of the ca rd io -  
va scu l a r  s y s t e m  and their  compar i son  with the dynamics  of the pathomorphological  manifes ta t ions .  The 
p rob lem of the ro le  of cent ra l  mechan i sms  in the regulat ion of immunological  and a l le rg ic  reac t ions  l ike- 
wise  r ema ins  unsolved [1, 2, 5, 7, 8, 14-16, 24, 30]. 

The object  of this investigation was to study the information of a l lerg ic  myocard i t i s  and its d is -  
t inguishing fea tures  af ter  b i l a t e r a l  coagulation of the pos t e r io r  hypothalamic nucleus.  

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

Exper imen t s  were  c a r r i e d  out on 60 rabbi ts  weighing 2.5-3.0 kg. The rabbi t s  (35) of group 1 were  
immunized with antigen (AG) p r e p a r e d  f rom hear t  t i s sue  with F reund ' s  adjuvant and with the addition of an 
equal volume of a killed s t r ep tococca l  cul ture (2 bill ion c e l l s / m l ) .  The f i r s t  injection was given s imul-  
taneously  into the plantar  pads and in four places  on the abdominal  wall  (subcutaneously),  in doses of 0.5 
mg (as protein) AG per  injection, and also in t ravenously  (2 mg AG). The second injection of 2 mg AG was 
given int ravenously  3-4 days af ter  the f i rs t ;  the third injection (5 mg AG, int raper i toneal ly)  was given 3-4 
days a f te r  the second, and the last  injection (2 mg AG, intravenously) 4-5 days a f te r  the third.  The 25 
rabbi t s  of group 2 were  immunized in accordance  with the s ame  scheme  5-7 days a f te r  b i l a te ra l  coagula-  
tion of the pos t e r io r  hypothalamic nucleus (dc, 1 mA, 30 sec)- the unipolar e lec t rode  was inser ted  into the 
b ra in  by a s te reo tax ic  appara tus  using coordinates  of Fifkova and M a r s a l ' s  a t las .  

Before  and during the exper iment  (on the 3rd, 7th, 14th, 21st,  30th, 45th, and 60th days a f te r  the fourth 
injection of AG) the total  prote in  and protein f rac t ions ,  C - r e a c t i v e  protein,  comp lemen ta ry  act ivi ty  for 50% 
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TABLE 1. Changes in Complemen ta ry  Act iv i ty  of Blood Serum 
(in 50% hemolys i s  units) in the Course  of Expe r imen ta l  A l l e rg i c  

Myoca rd i t i s  (M • m) 

Da of experiment 
Group of 
rabbits 3- r d 7-th 14 -th 21 - st 6 o- th 

Control 
1- 

:2- 

24,10---. + O, 52 
33,50+- 1,72 
Pir 
31,00+- 1,85 
P~_2<O,O01 
Pt-2~0 ,4  

37,10• 2,01 
<0,001 

47,40--+2,65 
<o,oo  l 
<o,o  I 

47.80+- 2.52 
< 0 , 0 0  I 

36,o0 + - 1,83 
<o,oo 1 
< o , o l  

44,50• 
~O,OO1 

37,50 + 1,45 
<o,oo i  
<0,05 

26,50~ 1,40 
~0,4 

21,80~- 1,12 

<0,05 

Legend: PK-1 and PK-2) s ign i f icance  of d i f fe rences  between 
expe r imen t a l  groups  1 and 2 and the cont ro l  r e spec t ive ly ;  P1-2) 
the s a m e  between groups  1 and 2. 

hemolys i s ,  m i c r o p r e c i p i t a t i n g  ant ibodies ,  and an t ihea r t  
hemagglut inins  were  de t e rmined  in the blood and the ECG 
was r e c o r d e d  in th ree  s t andard  leads  (paper  winding speed 
50 m m / s e c ;  1 mV = 10 ram). 

P ieces  of m y o c a r d i u m  were  s ta ined  with hematoxyl in -  
eosin and by Van Gieson'  s and Se lye ' s  methods;  the ac t iv i ty  
of adenosine t r i phospha t a se  (ATPase;  a f te r  Padykula  and 
Herman),  succ ina te  dehydrogenase  (SDH; a f te r  Shelton and 
Schneider),  and a lka l ine  and acid phospha tase  (by G o m o r i ' s  
method) were  de t e rmined  in the t i s sue .  The r e s u l t s  w e r e  
analyzed by the method of ind i rec t  d i f fe rences .  

F ig .  1. Morphologica l  changes in h e a r t  
musc le  in expe r imen t a l  m y o c a r d i t i s  (hema-  
toxyl ineos in) :  a) monocyt ic  in f i l t r a t ion  (14 
days ,  group 1; 420• b) v a c u o l a r  degen-  
e r a t i on  (7 days,  group 2; 280• 

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

D I S C U S S I O N  

As a r e s u l t  of immuniza t ion  a s e v e r e  d y s p r o t e i n e m i a  
developed; it was p a r t i c u l a r l y  m a r k e d  in the an imals  of group 
2, with a d e c r e a s e  in the a lbumin concent ra t ion  and an in- 
c r e a s e  in the globulin f rac t ion  on account of 7- and N-globu- 
l ins.  F r o m  the t h i rd  day af te r  the las t  immuniza t ion  m i c r o -  
p rec ip i t i n s ,  spec i f ic  hemagglut in ins ,  and C - r e a c t i v e  pro te in  
were  found in the an imals  of both groups ,  but the i r  level  was 
cons ide rab ly  higher  in the r abb i t s  of group 2. Meanwhile an 
i n c r e a s e  in the c o m p l e m e n t a r y  ac t iv i ty  of the blood s e r u m  
was r e c o r d e d  (Table 1). 

During the expe r imen ta l  r ep roduc t ion  of au toa l l e rg ic  
m y o c a r d i t i s  changes co r respond ing  to those  obse rved  in the 

ac t ive  phase of rheumato id  m y o c a r d i t i s  we re  thus found in the blood s e r u m  [3, 10, 11, 18, 31]. The s e v e r -  
es t  changes o c c u r r e d  in r abb i t s  in which the autoimmune p r o c e s s  was r ep roduced  a f te r  b i l a t e r a l  de s t ruc -  
t ion of the p o s t e r i o r  hypothalamic  nucleus .  

In the r abb i t s  of group 1, on the seventh day af te r  the l as t  inject ion of AG a sha rp  d e c r e a s e  (P < 
0.001) was obse rved  in the vol tage  of the QRS complex  and the R wave in a l l  leads .  L a t e r  the QRS com-  
plex was t r a n s f o r m e d  by omis s ion  of the R wave into a QS complex.  An i n c r e a s e  in the dura t ion of e lec -  
t r i c a l  cys to le  and a sha rp  d e c r e a s e  (P < 0.001) in vol tage  of the T wave we re  obse rved ,  and in some c a s e s  
the l a t t e r  b e c a m e  negat ive .  S imi l a r  but s t i l l  more  marked  changes in the ECG w e r e  found in an imals  im-  
munized a f te r  p r e l i m i n a r y  des t ruc t ion  of the p o s t e r i o r  hypothalamic  nucleus.  

These  data showing changes in the ECG c o r r e s p o n d  to r e s u l t s  obtained expe r imen ta l l y  [4] and c l in-  
ica l ly  [17, 21, 26, 29] in local  and diffuse les ions  of the m y o c a r d i u m  and in rheumat ic  c a r d i t i s .  
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Fig~ 2. Disturbance of enzyme activity in the myocard ium (14th 
day): a and b) increase  (group 1) and decrease  (group 2) r e spec -  
tively in alkaline phosphatase activity in capil lary walls (Gomori; 
140• c and d) uneven SDH activity in myocardium of rabbits  of 
groups 1 and 2 respect ively  (Shelton and Schneider; 280• 

In a microscopic  study of the myoeardium from animals of both groups mic roc i rcu la to ry  d is tur-  
bances were found as early as on the seventh day (edema of the interst i t ial  connective t issue,  congestion 
of a r te r ies  and veins, and plasmostas is) .  Groups and even whole fields of muscle  f ibers were  affected by 
degenerative and destruct ive changes resembling myolysis ,  vacuolation, and cloudy swelling, while here  
and there were  sol i tary  foci of necros is .  The nuclei were  pycnotic, swollen, or  in a state of partial  or  
total  lysis.  Some fibers were  without nuclei and the internal s t ruc ture  of the sa rcop lasm was obliterated. 
The muscle  fibers in the walls of some a r t e r i e s  were  homogenized. The staining propert ies  of the fibrous 
s t ruc tures  of the intersti t ial  connective t issue were  al tered (decrease in uptake of fuchsin when stained by 
Van Gieson 's  method). Diffuse cel lular  infiltration, more  intensive in the necrot ic  areas  of the myocard i -  
urn, was observed in both groups of rabbits.  The infiltrating cells were monocytes,  hist iocytes,  and 
lymphocytes (Fig. la) .  The myocardia l  degeneration was more  severe  in the animals with destruct ion of 
the hypothalamus, as ref lected in the extensive a reas  of muscle fibers in a state of myolysis ,  vacuolation, 
and homQgenization (Fig. lb) and extensive foci of necros is  of muscle  fibers.  Later ,  in the animals of 
both groups proliferat ion of the nuclei of the muscle  fibers,  endothelial cells,  and fibroblasts took place. 
Prol i ferat ion of connective t issue was observed at the sites of the dying fibers.  In some places the layers  
of connective t issue were  infiltrated by monocytes.  In sections stained by Selye's  method large groups and 
whole fields of muscle  fibers were fuchsinophilic; in the course  of t ime the number of groups and the size 
of the fields of fuchsinophilic fibers increased,  and the s t ruc ture  of the fibers could not be made out. 

F rom the f i rs t  week and until the end of the experiments activity of SDH, ATPase ,  and alkaline and 
acid phosphatases in the hear t  muscle and also of ATPase  and alkaline phosphatase in the walls of the 
capi l lar ies  and in the s t ruc tures  of the muscle  fibers fell appreciably,  and its distr ibution was i r regular .  
In the animals of group 2 the activity of these enzymes was more  strongly depressed (Fig. 2). F rom the 
f i rs t  t ime of testing hardly any ATPase  or alkaline phosphatase activity could be found in most  of their  
capillaries. A decrease in ATPase activity also was found in larger blood vessels, whereas in the rabbits 
of group 1 no significant changes in enzyme activity were found in the corresponding vessels. 
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