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The sera  of patients with pemphigus vnlgaris, containing antibodies against the cementing 
substance of certain epithelia of ectodermal origin, when tested by the indirect immano- 
fluorescence method were shown to react  with antigens of the cementing substance of the 
epithelium of Hassallls corpuscles of the human and animal (guinea pig, rabbit) thymus. 
These observations, together with evidence obtained by other workers that the thymus con- 
tains antigens of heteroorganic nature, confirm the view that the thymus participates in the 
formation of natural immunologic tolerance to the body's own antigens. 

Investigations have shown that the sera  of patients with myasthenia gravis and rheumatic fever,  con- 
taining antibodies against components of the muscle fibers of the skeletal musculature and heart,  when 
tested by the indirect immunofluorescence method react  with cytoplasmic antigens of the myoid cells of the 
thymus [1, 11, 19, 20]. Besides the myoid ceils or sarcocytes,  other structures of heteroorganic nature 
have been identified in the human and animal thymus. They include cells s imilar  to the cells of ciHated ep- 
ithelium, with the intestinal goblet cells,  with the cells of the epidermis of the skin, etc. [3, 4, 10, 12, 14, 
16]. It has now been shown that some of these structures have not only morphological, but also antigenic 
similari ty with the cells of other organs [5, 19, 21]. On the basis of these factors several  workers have 
postulated that the presence of heteroorganic antigens in the thymus is concerned with immunologic control, 
i.e., with the function of preventing the synthesis of autoantibodies [1, 2, 13, 14, 18]. Considerable morpho- 
logical changes are found in diseases accompanied by marked autoimmune reactions,  for example, in sys-  
temic lupus erythematosus, myasthenia gravis, rheumatic fever,  and pemphigus vulgaris [2, 15, 18, 23], and 
these direct attention to this organ. Investigations into the antigenic composition of tissue elements of the 
thymus could be part icularly interesting in connection with the study of the mechanisms of development of 
autoimmune processes.  For  this purpose sera  obtained experimentally by immunization of animals 
and the sera of patients with various diseases, containing antibodies against particular tissue antigens, 
can be used for this purpose. The serum of patients with pemphigus vulgaris is known to contain 
high t i ters  of antibodies against the cementing substance of the epithelium of the skin, the esophagus, 
and certain mucous membranes of ectodermal origin, reflecting the marked autoimmuae reactions in 
this disease [9, 25]. 

The object of the present investigation was to study the sera  of patients with pemphigus vulgaris with 
the components of the epithelial s tructures of the human and animal thymus by the use of the immtmofluo- 
rescence method. 
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Fig. 1. Reaction of s e r a  of patients with pemphigus 
vulgaris with the cementing substance of the epi-  
thelium of Hassal l ' s  corpuscles  and cer ta in  other 
ec todermal  epithelia. Luminescence of cementing 
substance (indirect immunofluorescence method; 
object 40, homal • ML-2 microscope) :  1) human 
skin; 2) rabbit  esophagus; 3 and 4) human embryonic  
thymus:  Hassal l ' s  corpuscle ;  5) guinea pig thymus:  
Hassal l ' s  corpuscle ;  6) adult human thymus:  formed 
Hassal l ' s  corpuscle.  

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

Pure  antibodies against human T globulin, conjugated with f luorescein isothiocyanate,  were used for  
the immtmofluorescence test .  Antibodies were isolated f r o m  the s e r u m  of rabbits immunized with human 
s e r u m  globulins by the method of Avrameas  and Ternynck [6]. 

The se ra  f r o m  six patients with pemphigus vulgaris ,  35 se ra  f rom patients with other  diseases  (myas- 
thenia gravis ,  rheumatic  fever ,  sys temic  lupus e ry thematosus ,  lupus discoides,  schizophrenia,  ulcerative 
colitis,  burns),  and five s e r a  f rom clinically healthy persons  were tested. 

To avoid noaspecif ic  reactions: the se ra  were f i r s t  adsorbed with mouse l iver  powder o r  were used 
in high dilutions (1 : 128-1 : 1024) without p re l iminary  adsorption. 

Tissue sections 5 p in thickness were cut in a c ryos ta t  (-20~ f rom frozen unfixed t issue of the thy- 
mus, skin, esophagus,  and other  organs of a human embryo (14-16 weeks), of persons dying accidental ly at 
the age of 20-25 yea r s ,  and of guinea pigs and rabbits ,  and were incubated with the s e r u m  for  16 h at 4~ 
In some experiments  the react ion was ca r r i ed  out at room tempera ture  (22~C) for  1 h. 

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

When unadsorbed se rum of patients with pemphigus vulgaris  in a dilution of I : 128-1 : 1024 was layered 
above t issue sections of the human, rabbit,  and guinea pig skin, esophagus, and mucous membrane of the 
mouth, br ight luminescence of the cementing substance of the epithelium of these organs was observed (Fig. 
1: 1, 2). The use of s e ra  in such high dilutions (differing for  different sera) completely ruled out the pos-  
sibili ty of react ion with other  t issue s t ruc tures .  Serum P-3  which reacted  with the cementing substance in 
a dilution of 1 : 1024 was the most  active. After  twofold dilution of this s e r u m  (:1:2048) the luminescence of 
of the cementing substance was no longer  continuous, as usually, but consisted of discrete  deposits.  

Application of the s e r a  in dilutions of 1 : 128-1 : 1024 to t issue sections of human embryonic  and adult 
guinea pig thymus was followed by intense luminescence of the cementing substance of the epithelium of 
Hassal l ' s  corpuscles  (Fig. 1: 3, 4, 5). After  application of the se ra  to t issue sections of adult human and 
rabbit  thymus luminescence was observed on the surface of the epithelial cells located in the immediate 
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vicini ty of the thymic corpusc les  or  attached to the corpusc les  during the i r  fo rmat ion  (Fig. 1: 6). The r e -  
action of the cementing substance of the Hassa l l ' s  corpusc les  with s e r a  p r e l im ina r i l y  adsorbed  by mouse 
l i ve r  powder was s i m i l a r  in cha rac t e r ,  but under these  c i r cums tances  the s e r a  had to be used in s m a l l e r  
dilutions (1 : 32-1 : 256). 

Application of the unadsorbed s e r a  f r o m  pat ients  with pemphigus vulgar is  in low dilutions (1 : 32-1 : 
128) to the sect ions was followed by luminescence  of s e v e r a l  e lements :  the myoid cel ls  of the thymus ,  the 
ep idermal  cel ls  of the skin,  discs  of the muscle  f ibers  or  the ske le ta l  muscula ture ,  and the myel in  sheaths 
of the medul la ry  cords  of the nerve  f ibers .  

In the control  expe r imen t s  when the s e r a  were  applied to t i ssue  sec t ions  of o ther  organs  of epithelial  
or igin ( l iver,  kidney, intest inal  wall ,  s a l i v a r y  gland) no reac t ion  with the cementing subs tance  of the ep i -  
the l ium of these Organs could be found. T r e a t m e n t  of the sect ions of the thymus and skin, a f t e r  applicat ion 
of the s e r u m  of a patient  with pemphigus to them,  with unlabeled antigens against  human T globulin p r e -  
vented the reac t ion  with the labeled antibodies.  Sera  f r o m  donors and pat ients  with o ther  d i seases  (sys-  
t e m i c  lupus e ry thematosus ,  lupus discoides ,  rheumat ic  fever ,  myas theuia ,  u l ce ra t ive  coli t is ,  sch izo-  
phrenia ,  burns) did not r eac t  in any single case  with the cement ing subs tance  f r o m  the epithel ium of 
the  thymus ,  skin, esophagus,  and mucous m e m b r a n e  of the mouth.  They  contained antibodies against  
antigens of other  s t r uc tu r e s  of these  va r ious  organs:  myoid ce l l s  of the thymus,  cel l  nuclei,  the ec top la s -  
mic  and endoplasmic  zones of the cy top lasm of the ep ide rma l  ce l l s  of the skin, and H a s s a l l ' s  co rpusc le s  
of the thymus .  The s e r u m  f r o m  pat ients  with burns  and lupus discoides  contained antibodies against  the 
cy top lasm and nuclei of the epithel ial  ce l l s  but antibodies against  the cement ing substance were  comple te ly  
absent .  

The study of the s e r a  of the patients  with pemphigus vulgar is  by the indirect  immunof luorescence  
method thus showed that the cementing substance of the cel ls  of s t r a t i f i e d  squamous ep i the l ium and of the 
epi thel ium of Hassa l l ' s  corpusc les  of the thymus contains common antigens.  

In d i seases  accompanied  by autoimmune reac t ions  the pa t ien ts '  s e r a  can contain antibodies against  
antigens f r o m  different organs  s imultaneously:  in myasthenia ,  for  example  - antibodies against  antigens 
f r o m  components  of skele ta l  muscula ture ,  nuc lear  ma te r i a l ,  and cy top lasm of thyroid  gland cells  [17, 22]~ 
in pemphigus - antibodies against  antigens of the cement ing substance of ce r ta in  epi thel ia  of ec tode rmal  o r -  
igin and against  antigens of the skele ta l  muscu la ture  [8]; in lupus - against  antigens of nuc lear  ma te r i a l  of 
cel ls  f r o m  different organs  and cy toplasmic  antigens of var ious  cel ls  [2]. When pa t ien ts '  s e r a  a re  used to 
study antibodies against  one of the antigens of a pa r t i cu l a r  t i ssue or  organ,  e i ther  p r e l i m i n a r y  adsorpt ion 
mus t  be c a r r i e d  out with a t i ssue  homogenate of the cor responding  organ  o r  s e r a  mus t  be used which con= 
rain antibodies against  the studied antigen in t i t e r s  cons iderably  higher  than antibodies against  the antigens 
of o ther  organs  [7]. In the p resen t  investigation one of the s e r a  studied f r o m  pat ients  with pemphigus vul-  
ga r i s  r eac ted  with the components  of the skele ta l  muscula ture  and the o ther  t i s sues  only to a dilution of 
1 : 128, but with the cementing substance of Hassa l l ' s  co rpusc les  to a dilution of 1 : 1024. On the applicat ion 
of this s e r u m  to thymus sec t ions  in low dilutions (1 : 128) a reac t ion  was obse rved  both with the cementing 
substance  and with the cy top lasm of the cel ls  of Hassa l l ' s  co rpusc les .  It was imposs ib le  under these  con-  
ditions to differentiate between the two components of the thymic  corpusc les  because  of the high intensi ty 
of the i r  luminescence .  When s e r a  in higher dilutions were  used (1 : 1024) luminescence  only of the cemen t -  
ing substance between the cel ls  of the Hassa l l ' s  corpusc les  was observed .  These findings show that the 
s e r a  of pat ients  with pemphigus vulgar is  contain antibodies not only against  antigens of the cementing sub-  
s tance,  but also against  antigens of the cell cy top lasm of the Hassa l l ' s  co rpusc les .  However,  s ince ant i -  
bodies against  these antigens were  p resen t  in the s e r a  in different  amounts ,  the reac t ions  with these  an t i -  
gens could be different ia ted by  diluting the s e r a  and in this way the local izat ion of the cement ing substance 
of the cel ls  of the Hassa l l ' s  corpusc les  could be demonst ra ted .  

Several  antigens have been de te rmined  by the immunof luorescence  method in the composi t ion of Has-  
s a i l ' s  co rpusc les :  the S- fac tor ,  T globulin, albumin,  and a substance ant igenical ly  s i m i l a r  to skin kera t in  
[5, 21]. The data showing that  the epithelial  t i ssue  of the thymus contains antigens s i m i l a r  to antigens of 
musc le  f ibers  of the ske le ta l  muscula ture  and hear t  [1, 11, 19, 21], the kera t in  of the skin ep ide rmis  [5], the 
mucin s ec re t ed  by the cel ls  of many organs  of ec tode rma l  or igin  [21], and the cementing substance of the 
epi thel ium of the skin and mucous m e m b r a n e s ,  i .e . ,  he te roorganic  ant igens,  conf i rm the hypothesis  that  the 
thymus is the si te of fo rmat ion  of na tura l  immunologic  to le rance  to the o r g a n i s m ' s  own ant igens.  
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