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Rheumatic fever  and rheumatoid  ar thr i t i s  a re  included at the p resen t  t ime in the group of the collagen 
diseases  on the basis  of their  common clinical manifestat ions and the s imi la r i ty  of their  pathomorpholo~-  
ical  s igns.  Many invest igators  consider  that a f ac to r  of considerable  impor tance  in the onset  and develop- 
ment of these diseases  in the format ion  of loci of chronic infection, which may be regarded  as a t r igger  
mechanism for  the immunological  changes, the sensi t izat ion,  and the development  of the clinical mani fes -  
tations [1, 5]. The hemolytic s t reptococcus  is the main etiological fac tor  concerned in the format ion of the 
chronic foci preceding the development of rheumat ic  fever .  F r o m  recent  investigation V. I. Ioffe [2] con-  
cludes that rheumat ic  fever  may be r ega rded  as a "chronic s t rep tococca l  infection with r e c u r r e n t  exace rba -  
tions." There is no general  agreement  regarding  the etiology of rheumatoid ar thr i t i s .  Some invest igators  
believe that rheumat ic  fever  and rheumatoid ar thr i t i s  are  both var iants  of s t rep tococcal  i n f e c t i o u s - a l l e r -  
gic diseases ,  while others  consider  that rheumatoid ar thr i t i s  has a multiple etiology. 

The object of the present  investigation was to evaluate the importance of the s t reptococcus  in the 
onset and development of rheumatoid  ar thr i t i s .  The methods used in this study were  those previouly  ad- 
opted for  the study of the serological  cha rac te r i s t i c s  of rheumat ic  fever  [4, 6, 7]. 

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

Streptococcal  antigen was detected by the complement  fixation react ion at a low tempera tu re  with 1, 
1.5, and 2 doses of complement.  The test  s e ra  were used in a dilution of 1:5 and the h igh- t i te r  s t r ep tococ -  
cal an t i serum in a dilution of 1.-15. The control  tests  were ca r r i ed  out with a heterologot~s (paratyphoid) 
rabbit  ant iserum. The react ion was a s ses sed  by the scheme devised for  describing the resul ts  of the com-  
plement  fixation react ion:  + + + + complete inhibition of hemolysis  with two doses of complement;  + + +incomplete  
inhibition of hemolysis  with two doses of complement; + + complete inhibition of hemolysis  with 1.5 doses of com-  
plement; and + complete inhibition of hemolysis  with 1 dose, and incomplete with 1.5 doses of complement; if 
hemolysis  tookplace with all doses or  inhibition with one dose, the react ion was taken as negative. 

The response  react ion to the ~treptococcal  antigens was a s se s sed  f r o m  the t i ter  of antibodies a~ainst 
polysacchar ide  s t rep tococcal  antigen in the pat ients '  blood, also determined by the complement  fixation 
react ion in the cold. The polysacchar ide  antigen used was p repared  f r o m  a virulent  culture of Streptococcus 
haemolyt icu s of serological  type I and group A. The antigen was used in the experiment  in a dilutions of 
1;20, and the test  se ra  in dilutions of 1:20 or  1.80. 

Antis treptolysis  O was determined by A. P. Konikovts method [3]. 
C-react ive  protein was determined by the complement  fixation react ion in the same way as the an-  

tigen. The test  se ra  were diluted 1:5 and the C-resc t ive  ant iserum 1"50. 

Rheumatoid fac tor  was determined by the Sva r t z -Sch los smarm method [9], with slight modifications 
introduced by the authors,  The test  s e ra  were  inactivated at 56 ~ for  30 rain, absorbed with sheep ' s  e r y t h r o -  
cytes f o r  4;0 min in a r e f r ige ra to r ,  and then a se r ies  of half-and-half  dilutions was made f rom 1-4 to 
1:1024. The experiment  was ca r r i ed  out on organic glass plates.  Each dilution of se rum,  in a volume of 
0.2 ml, was mixe.d with 0.2 ml of sensi t ized sheep ' s  e ry throcy tes .  Sensitization was ca r r i ed  out as follows. 
A mixture of equal volumes of a 3% suspension of sheep 's  e ry throcytes  and hemolytic s e rum in a subthresh-  
old agglutinating dose was kept for  30 rain at  room tempera ture .  To ver i fy  the completion of absorption,  
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TABLE 1. Content of S t rep tococca l  Antigen in Blood of 
Pa t i en t s  with Rheumatic  F e v e r  and Rheumatoid A r t h r i t i s  

Cl inical  d i a g n o s i s  

Rheumat ic  f eve r  
Rheumatoid  a r t h r i t i s  
B a c t e r i a l  endoea rd i t i s  
Chronic tons i l l i t i s  

Number of 
inves t iga -  
tions 

19 
33 

3 
7 

Intensi ty  of r eac t ions  

+ + and over  

7 
3 

2 

the t es t  s e r u m  in a di lut ion of 1:4 was mixed with unsens i t i zed  e r y t h r oc y t e s ,  and a suspens ion  of s e ns i t i z ed  
and unsens i t i zed  e r y t h r o c y t e s  was tes ted  mixed with phys io log ica l  sa l ine ,  The r e s u l t s  were  r e a d  a f te r  the 
s a m p l e s  hadbeen  kept  at  r oom t e m p e r a t u r e  for  3-5 h, and again,  24 h l a t e r ,  a f te r  shaking.  

The p r e s e n c e  of autoant ibodies  aga ins t  h e a r t  t i s sue  was t e s t ed  for  in some pa t ien ts  by means  of 
Steffen 's  r eac t ion  [8].  

EXPERIMENTAL RESULTS 

Altogether 72 patients were investiaged, including 33 with rheumatoid arthritis, 19 with rheumatic 
fever, 4 with subacute bacterial endocarditis, 8 with tonsillogenic lesions of the myocardium, and 8 with 
diseases of nonstreptoeoecal etiology. Blood for investigation was taken at intervals of 2-3 weeks, and on 
the average twice or three times from each patients. 

The results of determination of streptococcal antigen in the patients' blood are given in Table i. 

In previous test conducted by one of the authors (A. M. S.) on 136 adult patients with rheumatic fever, 
it was found [4] that the percentage of positive reactions to streptococcal antigen was 54, including 427c of 
cases with a strongly positive result. Similar proportions were found in the present investigation: among 
the 19 patients with rheumatic fever antigen was found in 9, and in 7 of them the reaction was strongly 
positive. Hence, without enlarging the group of patients with rheumatic fever, it was possible to draw a 
comparison with the group with rheumatoid arthritis, among the 33 patients of which streptococcal antigen 
was found only in ii, while a strongly positive reaction was given only by 3. Among the i0 patients with 
nonrheumatic streptococcal diseases, antigen was found in the blood of three, but strongly positive reac- 
tions were given by only two patients, suffering from chronic tonsillitis. 

Streptococcal antigen, characterizing the size of the focus of (streptococcal) infection, was thus found 
in the blood of the patients with rheumatic fever significantly more frequently than in the patients with 
rheumatoid arthritis, and the intensity of the reactions was greater. 

Meanwhile C-reactive protein, a nonspeeifie index of the acuteness of an inflammatory or destructive 
process, was found equally often in rheumatic fever (in 17 of 19 patients tested) and in rheumatoid artritis 
(in 29 of 33). This shows that, given the same severity of the pathological process, the etiological impor- 
tance of the hemolytic streptococcus in these diseases in different. The detection of C-reactive protein 
in the patients T blood without information regarding the content of streptococcal antigen cannot be used in 

the diagnosis of rheumatic fever for estimating the activity of the rheumatic process. 

The results of determination of the titers of antibodies against polysaecharide streptococcal antigen 
(APA) and antistreptolysin O (ASL-O) are give din Table 2. Increased titers of streptococcal antibodies, 
demonstrating the participation of streptococci in the development of the diseases, were found much more 
frequently in rheumatic fever than in rheumatoid arthritis. In the 19 patients with rheumatic fever, for 
instance, titers of ASL-O. higher than 400 units/ml were found in 5 cases, and in 3 of these the titers were 
above 600 units/ml. Among the 33 patients with rheumatoid arthritis, increased ALS-O titers were found 
in only 4, and a titer over 600 units/ml in only 1 case. Among the 12 patients with nonrheumatic streptococ- 
cal diseases, increased ALS-O titers were found in only 4. The response reaction to polysacaharide anti- 
gen likewise was more marked in the patients with rheumati'e fever and other streptococcal diseases than 
in those with rheumatoid arthritis. Consequently, the corresponding antigenic stimulus (the focus of strep- 
tococcal infection) is weaker in rheumatoid arthritis and less important s the development of the under- 
lying disease proeess than in rheumatic fever. 
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T A B L E  2. Conten t  of A n t i s t r e p t o l y s i n  O and A n t i g o d i e s  a g a i n s t  
P o l y s a e e h a r i d e  S t r e p t o c o c c a l  A n t ige n  in  the  B lood  of P a t i e n t s  
w i th  R h e u m a t i c  F e v e r  and  R h e u m a t o i d  A r t h r i t i s  

ASL-O 

, ~n:j  titer (in Clinical diagnosis o o ~_~,~s~m.~ 

o ~ ~ under over "~ . ~ ' ~  401-- 

I K 4~176 600 

Rheumatic fever 

Rheumatoid arthritis 

Bacterial endocarditi, 

Chronic tonsillitis 

19 14 

32 27 

4 3 

8 5 

3 

1 

1 

APA 

intensity of 
"g '~'~ reactions 
o~ o .~ + + and I ~ ' ~  - -  + 
= ~ o lover 

19 5 7 7 

33 16 II 6 

4 I -- 3 

8 2 5 i 

P o s i t i v e  r e s u l t s  of the t e s t s  f o r  r h e u m a t o i d  f a c t o r  w e r e  o b t a i n e d  in  only  one p a t i e n t  wi th  r h e u m a t i c  
f e v e r  of the 19 i n v e s t i g a t e d ,  in 1 p a t i e n t  wi th  c h r o n i c  t o n s i l l i t i s ,  and in  1 p a t i e n t  wi th  a n o n s t r e p t o c o c c a l  
d i s e a s e .  Of the  33 p a t i e n t s  wi th  r h e u m a t o i d  a r t h r i t i s ,  r h e u m a t o i d  f a c t o r  was  found in only  19. The f r e -  
quency  of d i s c o v e r y  of th is  f a c t o r  in  the  b l o o d  of p e r s o n s  a f t e r  an a t t a c k  of r h e u m a t o i d  a r t h r i t i s  i s  known 
to v a r y  wi th in  wide  l i m i t s - f r o m  35~c a c c o r d i n g  to s o m e  o b s e r v a t i o n s  [11] to 100~c a c c o r d i n g  to o t h e r s  [9]. 
T e s t s  f o r  the d e t e c t i o n  of r h e u m a t o i d  f a c t o r  a r e  e v i d e n t l y  of s o m e  va lue ,  but  they  a r e  no t  c o m p l e t e l y  r e l i -  
ab le  as  a b a s i s  f o r  the d i f f e r e n t i a l  d i a g n o s i s .  

A u t o a n t i b o d i e s  a g a i n s t  h e a r t  i s s u e  w e r e  found by  S te f f en ' s  r e a c t i o n  twice  as  f r e q u e n t l y  in p a t i e n t s  
wi th  r h e u m a t i c  f e v e r .  A p o s i t i v e  S t e f f e n ' s  r e a c t i o n  was  o b t a i n e d  in  6 p a t i e n t s  wi th  r h e u m a t o i d  a r t h r i t i s  
and  in  1 p a t i e n t  wi th  c h r o n i c  t o n s i l l i t i s  wi th  no d i s e a s e  of the  v a l v e s ,  and a l s o  in  1 p a t i e n t  wi th  an a l l e r g i c  
r e a c t i o n  to typho id  v a c c i n e .  T h e s e  o b s e r v a t i o n s  d id  not  g ive  the i m p r e s s i o n  of the s t r i c t  s p e c i f i c i t y  of 
S t e f f e n ' s  t e s t  in r h e u m a t i c  h e a r t  d i s e a s e .  

F r o m  the  r e s u l t s  of a l l  t h e s e  s e r o l o g i c a l  i n v e s t i g a t i o n s  of p a t i e n t s  wi th  r h e u m a t i c  f e v e r  and r h e u -  
m a t i c  f e v e r  and r h e u m a t o i d  a r t h r i t i s  i t  c an  be  c o n c l u d e d  tha t  s t r e p t o c o c c a l  i n f e c t i o n  i s  not  e q u a l l y  i m p o r -  
tan t  in  the d e v e l o p m e n t  of t h e s e  d i s e a s e s .  Ev iden t ly  d i f f e r e n t  e t i o l o g i c a l  and  p a t h o g e n i c  f a c t o r s  m u s t  b e  
sough t  in  p a t i e n t s  wi th  r h e u m a t o i d  a r t h r i t i s .  
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