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The t i t e r  of antibodies aga ins t  DNA is higher  in the blood s e r u m  of pat ients  with myas then ia  than in 
heal thy p e r s o n s .  Antibodies aga ins t  DNA a re  found in all  cases  where  myas then ia  is a s soc ia ted  with a 
thymus tumor .  The i r  t i te r  does not c o r r e l a t e  with the s eve r i t y  of the d i sease  and is unaffected by p r o c e d u r e s  
d i rec ted  toward the thymus.  

The question of polyauto immune d is turbances  in the pathogenesis  of myas then ia  has  been extens ively  
d i scussed  in the r ecen t  l i t e r a tu re  [6-8, 17-19]. As well as clinical observa t ions ,  many  immunologic  and ex-  
p e r i m e n t a l  data have been obtained indicating the impor tance  of autoimmune changes in this d i sease .  Auto 
antibodies agains t  components  of the musc le  f iber  [6, 7, 19], ant i thyroid antibodies [6], antibodies against  
var ious  components  of the n u c l e u s - a n t i n u c l e a r  fac tor  [6, 16, 19], and antibodies against  denatured DNA [18] 
have been found in the s e r a  of pat ients  with myas then ia .  

In the p r e s e n t  invest igat ion the p r e s e n c e  of var ious  types of antibodies against  DNA was de te rmined  in 
the s e r u m  of pat ients  with myas then ia .  

EXPERIMENTAL METHOD 

Antibodies against DNA were detected by the passive hemagglutination (PHR) and antibody neutraliza- 
tion (ANR) reactions, performed as fully described previously [I]. Formalinized sheep's erythrocytes loaded 
with single-stranded DNA were used for the reactions. DNA from calf thymus and DNA obtained from 
Escherichia coli and Bacillus lysodeikticus were used in the ANR. 

Nucleic acids were isolated from calf thymus by Kay's method [I0] and bacterial nucleic acids by Mar- 
tour's method [13]. The nucleic acid preparations contained not more than 2% protein. Denatured DNA was 
obtained by boiling for I0 min. In addition, DNA heated to i00 ~ in the presence of a 1o2% formaldehyde solu- 
tion was used. According to Grossman [9], spiralized segments are virtually absent from such DNA. 

Antibodies were divided into three types depending on their ability to react in the ANR with various 
DNA preparations [3]: type 1 - antibodies capable of reacting only with single-stranded DNA; type 2 - an- 
tibodies reacting with single-stranded and denatured DNA (60% of the nucleotides of which are in a spira- 
lized state); type 3 - antibodies reacting with both single-stranded and negative DNA. 

EXPERIMENTAL RESULTS 

Altogether 95 patients with myasthenia of different forms and varied severity and having had various 
procedures directed towards the thymus were investigated. The blood sera of 112 healthy persons aged 
from 18-30 years were investigated as controls~ As Table 1 shows, antibodies against DNA were discovered 
in 82% of cases in the blood serum of patients with myasthenia. In clinically healthy persons they were dis- 
covered in 58% of cases. Antibody titers in patients with myasthenia were higher than in healthy persons. 

The view has been held for a long time that the appearance of antibodies against DNA is pathognomonic of 
systemic lupus erythematosus [14]. 

It was on this basis that Burner connects the genesis of formation of antibodies against DNA with the 
appearance of prohibited clones. It was soon discovered, however, that antibodies against DNA are found not 
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TABLE 1. T i t e r  of Antibodies Against  DNA in Serum of Pat ients  with Myasthenia and Heal thy P e r s o n s  

Group of subjec ts  

Pa t ien ts  with myas then ia  
Heal thy p e r s o n s  

Number  of p e r s o n s  
invest igated (in %) 
by t i t e r s  of an t i -  
bodies  agains t  DNA 

82 
58 

Total  number  
invest igated 

Distr ibution of 
s e r a  (in %) by 
t i t e r s  of an t i -  
bodies  aga ins t  
DNA 

95 ~ 64 
112 95.5 

Antibodies 
of type 1 

Antibodies of 
type 2 

36 
4.5 

TABLE 2. T i te r  of Antibodies Against  DNA in Pat ien ts  with Myasthenia 
Depending on Cha rac t e r  of Disease  

Myasthenia  
Without thymoma 
With thymoma 

Mild f o r m  
Modera te ly  s e v e r e  f o r m  
Severe  fo rm 
His to ry  of f requent  r e m i s s i o n s  
No r e m i s s i o n s  
Duration of d i sease  

Under 5 y e a r s  
Over  5 y e a r s  

Number  of 
pat ients  

95 
85 
10 

8 
57 
30 
34 
61 

68 
27 

f 
Detection of an t i -  I No an t i -  
bodies agains t  DNA[ bodies de -  

t y p e l  I type 21 tected ' 

numbe r  of pat ients  

abs .  % abs .  % ab~r % 

50 53 28 29 17 18 
43 51 25 29 IT 20 

7 70 3 30 C 0 
4 50 

32 56 
14 47 
17 50 
33 54 

35 52 
15 56 

3 
15 
10 

9 
19 

19 
9 

38 ] 
26 1r 
33 6 
27 8 
31 9 

28 14 
33 3 

12 
18 
20 
23 
15 

20 
11 

only in s y s t e m i c  lupus e r y t h e m a t o s u s  [21, but a lso  in d i seases  such as tubercu los i s ,  l eprosy ,  rheumat i c  
f eve r ,  and so on, and a lso  in comple te ly  heal thy p e r s o n s .  The fac t s  re la t ing  to expe r imen ta l  product ion of 
antibodies agains t  DNA [5, 11, 15] invalidate Burner ' s  hypothesis  of the ro le  of prohibi ted clones in causing 
the i r  appea rance .  Since antibodies agains t  DNA have been de te rmined  in d i seases  accompanied  to some  ex-  
tent by degenera t ion  of cel l  nuclei  ( tuberculosis) ,  the suggest ion has  been made that degenera t ive  p r o c e s s e s  
play a ro te  in the induction of antibodies aga ins t  DNA. 

The expe r imen t s  showed that antibodies of type 2 a r e  found in 36% of pat ients  with myas then ia ,  but in 
only 4% of heal thy p e r s o n s  (Table 1). Induction of antibodies of type 2 in exper imen ta l  an imals  has  been 
shown to take p lace  much less  in tens ively  than induction of type 1 ant ibodies,  which a r e  f o rmed  read i ly  and 
in high t i t e r .  Type 2 antibodies a r e  m o r e  commonly  found in e lder ly  pe r sons  [4]. The poss ib le  m e c h a n i s m  
of these  phenomena could be  chronic  degenera t ion  of cell  nuclei (with a p robab le  d is turbance  of DNA h o m e o -  
s tas i s ) .  I t  is in te res t ing  to note that degenera t ive  p r o c e s s e s  develop in the thymus in exper imen ta l  m y a s -  
sthenia,  as a r e su l t  of which it  has  been  sugges ted  that  a humora l  subs tance  producing a n e u r o m u s c u l a r  block 
en te r s  the blood s t r e a m  [8]. 

In this connection the data given in Table 2 a r e  in te res t ing .  They show that the t i t e r  of antibodies 
aga ins t  DNA in the blood s e r u m  c o r r e l a t e s  with nei ther  the s eve r i t y  nor  the c h a r a c t e r  of the d i sease .  I t  is 
about equal in mi ld  f o r m s  accompanied  by f requent  r e m i s s i o n s  and in a rap id ly  p r o g r e s s i v e ,  mal ignant  type 
of myas then ia .  Very  sl ight  d i f fe rences  were  detected in pat ients  with d i f fe rences  in the durat ion of the 
d i sease .  However ,  ant ibodies aga ins t  DNA were  detected in al l  pat ients  with myas then ia  in which the d i sease  
was a s soc ia t ed  with the p r e s e n c e  of a thymoma.  A high f requency  of detect ion of autoantibodies agains t  o ther  
t i s sue  components  has  a lso  been r epo r t ed  in the s e r u m  of pat ients  with thymomas  by other  authors  [7, 17], 

510 



who likewise found no cor re la t ion  between the clinical and immunologic indices.  It may  accordingly be pos -  
tulated that pathological  changes in the thymus play a ro le  in the genesis  of antibody product ion against  DNA 
in myasthenia .  This hypothesis  is to some extent contradicted by the resu l t s  of investigation of antibodies 
against  DNA in patients undergoing var ious  p rocedures  on the thymus.  They indicate stabil i ty of the t i ter  of 
antibodies against  DNA before  and a f te r  p rocedures  on the thymus.  Mackay found no changes in the t i te r  of 
ant inuclear  fac tor  in the blood se rum of pat ients  with sys temic  lupus e ry thematosus  before  and a f te r  t hymec-  
tomy for  3 yea r s  [12]. 

The resu l t s  of this investigation thus showed that the t i ter  of antibodies against  DNA is higher  in the 
blood se rum of pat ients  with myasthenia  than in heal thy pe r sons .  Antibodies against  DNA were  found in 
eve ry  case  in the se rum of patients with myasthenia  accompanied by a tumor  of the thymus.  Antibodies of 
type 2, hardly  ever  found in cl inically healthy persons  but typical  of sys temic  lupus e ry thematosus ,  were  
detected in 36% of pat ients  with myasthenia .  No cor re la t ion  was found between the t i ter  of antibodies against 
DNA and clinical  indices of the course  of the myasthenia .  Operations and other  p rocedures  on the thymus do 
not affect  the t i ter  of antibodies against  DNA in the blood se rum.  
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