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The s e r a  of pa t ients  with va r ious  au to immune  d i s e a s e s  (ulcerat ive col i t i s ,  mul t ip le  s c l e r o s i s ,  
myas then ia  g r a v i s ,  rheumat ic  fever ) ,  containing antibodies aga ins t  the kera t in  of human skin,  
i f  t e s t ed  by the immunof luo re scence  method r e a c t  with the cy top l a sm of the ce l l s  and m a t e r -  
ial f r o m  the c h a m b e r s  of H a s s a l l ' s  co rpusc l e s  of the human thymus.  Adsorpt ion of the s e r a  
with a suspens ion  of the e p i d e r m i s  of the human skin abol ishes  the f luorescence  of ke ra t in  in 
the skin and H a s s a l l ' s  co rpusc l e s .  These  obse rva t ions  show that  the cel ls  of H a s s a l l ' s  c o r -  
pusc les  synthes ize  m a t e r i a l  ant igenical ly  identical  with skin kera t in .  

The epithel ial  t i s sue  of the thymus  is  known to contain myoid  cel ls  s i m i l a r  in the i r  s t ruc tu re  and an t i -  
genic composi t ion  to m u s c l e  f ibers  of the ske le ta l  m u s c l e s  and hea r t  [1, 2, 8, 10-12,  18]. On this bas i s  it 
was  postulated that the epithel ial  ce l ls  of the thymus contain ant igens of s eve ra l  o rgans  and t i s sue s  and that  
the i r  p r e s e n c e  is e s sen t i a l  for  the p rov is ion  of an antigenic envi ronment  in which immunological  ma tu ra t ion  
of the lymphocytes  takes  p lace  [1, 6, 11, 12, 18]. The re  is  evidence to show that  the epithelial  ce l l s  of the 
thymus  contain s t r u c t u r e s  c h a r a c t e r i s t i c  of the ce l l s  of  o ther  o rgans  and t i s s u e s  [10, 13, t4].  The ce l l s  of 
H a s s a l l ' s  co rpusc l e s ,  for  example ,  a r e  known to syn thes ize  m a t e r i a l  which, in its staining p r o p e r t i e s ,  r e -  
s emb le s  the kera tohya l in  of the ep ide rmi s  of the skin [3, 10]. However ,  because  of the i r  morphologica l  
c h a r a c t e r ,  these  and many  o ther  facts  can only indi rec t ly  conf i rm the p r e s e n c e  of h e r e t o - o r g a n  antigens in 
the thymus .  The p r o b l e m  can be studied m o r e  adequately by immunologica l  methods ,  e spec ia l ly  the i m m u n o -  
f luorescence  method.  The s e r a  of pa t ients  with var ious  au to immune d i s e a s e s ,  containing antibodies agains t  
o rganospec i f ic  ant igens ,  can be used  in such inves t igat ions  as the sou rce  of  antibodies [5, 9, 16, 19]. An 
a t tempt  was accord ingly  made  to c o m p a r e  the reac t ion  of s e r a  of  pat ients  with u l ce ra t ive  col i t i s ,  mult iple  
s c l e r o s i s ,  myas then ia  g r a v i s ,  and rheumat ic  fever  with the epithelial  ce l ls  of the thymus and antigens of 
o the r  o rgans ,  us ing  the immunof luo re scence  method.  

This  pape r  d e s c r i b e s  the r e s u l t s  of a c o m p a r a t i v e  study of the antigenic p r o p e r t i e s  of m a t e r i a l  f rom 
Hassa11's c o r p u s c l e s  and the ke ra t in  of  the skin,  us ing  ant ibodies  found in the s e r a  of  pa t ients  with the d i s -  
ea ses  l is ted above.  

EXPERIMENTAL METHOD 

The ind i rec t  immunof luo re scence  method was used  with pure  antibodies agains t  human T globulin 
labeled with f luoresce in  i so th iocyanate  [4]. The reac t ion  of s e r a  f r o m  pat ients  with u l ce ra t ive  col i t is  (20 
s e r a ) ,  myas then ia  g r av i s  (30 s e r a ) ,  mult iple  s c l e r o s i s  (36 s e r a ) ,  and rheumat i c  fever  (20 sera)  and a lso  the 
s e r a  of  cl inical ly heal thy pe r s ons  (30 sera )  with H a s s a l l ' s  co rpusc l e s  and the  ep ide rmi s  of  the skin f r o m  
pe r sons  dying f r o m  accident  aged 11-25 y e a r s  was studied. T i s sue  sect ions  were  t r ea t ed  with the s e r u m  
for  40 rain at r o o m  t e m p e r a t u r e ,  washed for  15 rain with buffered physiological  sa l ine ,  pH 7.0, and then 
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TABLE 1. Comparat ive Study of Reac-  
tion of Sera of Patients with Various 
Auteimmune Diseases  with Keratin of 
Human Skin and with Human t iassa l l ' s  
Corpuscles  

Disease 

Ulcerative colitis 
Multiple sclerosis 
Myasthenia gravis 
Rheumatic fgver 
Healthy donors 

Number " 
of s era 
studied 

2O 

20 
30 

Number ofsera 
giving positive 
reaction 
with skin wifll 
keratin Hassall'.s 

corpuscles 

20 20 
24 24 
26 26 
12 12 
12 12 

incubated for 30 rain with labeled antibodies against human 
7 globulin. To identify the antigen of the Hassal l ' s  co rpus -  
cles and epidermis  of the skin with which the se ra  reacted 
they were  adsorbed with a suspension of kerat inizing ep ider -  
mis  of the human skin and a homogenate of human heart ,  
l iver ,  brain,  and spleen t issue.  After removal  f rom the 
skin surface  the epidermis  was washed three t imes with 
physiological saline,  ground in a mor t a r ,  and then washed 
again. The method used to p repa re  t issue homogenates of 
other  organs  and the method of adsorption were as sugges -  
ted by Kaplan [15]. The ratio between the volumes of the 
tes t  s e rum and t issue homogenate was 1:2. 

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

Examination of  sections of  the human thymus in the 
luminescence mic roscope  in light with a wavelength of 400 nm revealed the yellow autofluorescence of  the 
contents of the large  cyst ic  Hassal l ' s  corpusc les  and of mater ia l  lying f reely  in the t issue,  somet imes  in 
c r o s s - s e c t i o n  having a s t ruc ture  resembl ing  mature  hair .  The intensity of f luorescence of the autof luores-  
cent components of the Hassal l ' s  corpusc les  and of the mater ia l  lying f reely  in the t issue was not increased 
by the use of the d i rec t  and indirect  immunof luorescence  methods.  Consequently, this mater ia l  did not con-  
tain 7 globulin and did not reac t  with the pat ients '  sera .  The autofluorescent  outer layer  of kerat in of the 
skin, which undergoes  desquamation,  possessed  s imi lar  proper t ies .  Together with autofluorescent  mater ia l ,  
most  mature  Hassa l l ' s  corpusc les  also contained mater ia l  whose f luorescence  increased considerably af ter  
t rea tment  of the sect ion with labeled antibodies against  human ~/ globulin. This is evidence that it contained 

globulin. The cytoplasm of the cells  of Hassa l l ' s  corpusc les  did not reac t  with antibodies against human 
7 globulin. F luorescence  of the absolute major i ty  of  thymic corpusc les  (both the cells  and the contents of 
the chambers)  was observed  only when the indirect  immunofluorescence  method was used,  i .e. ,  when the 
section was t rea ted  consecutively with the pat ient ' s  s e r u m  and labeled antibodies against  human T globulin. 

The resul ts  of the comparat ive  study of the react ion of s e ra  f rom patients with various autoimmune 
d iseases  with Hassa l l ' s  corpusc les  and with the epidermis  of the human skin a re  given in Table 1; they show 
complete agreement  between the frequency of react ion of the se ra  with the skin kerat in  and with the Hassal l ' s  
corpusc les .  If the se ra  did not contain antibodies against  skin kerat in  they likewise did not reac t  with 

Fig. 1. 
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Section through human skin t i s sues :  

B g  
Fig. 2 

on t rea tment  with the s e r u m  of a patient with ulcerat ive  colitis 
f luorescence  of the kerat in  of the zona pellucida of  the epidermis  (a) is seen; on t rea tment  with a donor ' s  
s e rum (control) f luorescence  is absent (b); magnification 40 x, Homal, • 

Fig. 2. Section through t i ssues  of the human thymus in response  to t rea tment  with the s e rum of a patient 
with u lcera t ive  colitis f luorescence  of the cells and kerat in in the chamber  of Hassal l ' s  corpusc les  is ob-  
served  (a, b); on t rea tment  with same Serum of the patient with u lcera t ive  coli t is ,  but previously adsorbed 
with a suspension of the epidermis  of the human skin, no f luorescence  of the cells  or  of par t  of the kerat in  
in the chamber  of the thymic corpuscle  was present  but the autofluorescence of the mature  kerat in was p r e -  
served  (c); magnification 40 • t tomal, • 
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I I a s s a l l ' s  co rpusc l e s .  In sec t ions  through human skin the s e r a  r eac ted  chiefly with the ke ra t in  of  the zona 
pel lucida (Fig. l a ,  b) and to a l e s s e r  deg ree  with the zone of nuc lear  m e m b r a n e s  and with the cy top la sm of 
cel ls  Of the zona granulosa .  If t hese  s e r a  we re  applied in l aye r s  to sec t ions  of the human thymus intensive 
f luo rescence  of the ce l l s  and the contents of the c h a m b e r s  of  many  I I a s s a l l ' s  co rpusc le s  was obse rved  in 
the medu l l a ry  zone of the lobules (Fig. 2a, b). In the control  expe r imen t s  in which unlabeled and labeled 
ant ibodies  aga ins t  human T globulin we re  l aye red  consecut ive ly  above sec t ions  of  the skin and thymus t r ea t ed  
with s e r u m ,  no f luo rescence  of the H a s s a l l ' s  co rpusc l e s  and e p i d e r m i s  of the skin could be found. A d s o r p -  

tion of the s e r a  with a suspens ion of kera t in iz ing  e p i d e r m i s  of  the human skin comple te ly  supp re s sed  the i r  
reac t ion  with the ke ra t in  of  the skin and the t I a s s a l l ' s  co rpusc le s  and had no effect  on f luorescence  of the i r  
au tof luorescent  components  (Fig. 2c). Consequently,  the antibodies p r e sen t  in the s e r a  a r e  d i rec ted  agains t  
the s a m e  component  of  the I-IassalI 's  co rpusc l e s  and e p i d e r m i s  of  the skin,  name ly  the kera t in .  

It can thus be taken as  es tab l i shed  that  the thymus contains th ree  h e t e r o - o r g a n  ant igens.  These  a r e  
ant igens of the myoid  ce l l s ,  s i m i l a r  to the antigens of  musc le  t i s sue .  Next to be ment ioned is the S-fac tor  
found in I-Iassall 's  c o r p u s c l e s ,  a s t ruc tu ra l  component  of  the IgA molecule  p r e sen t  in the mucus  s ec r e t ed  
by  the cel ls  of many  epi thel ial  o rgans  [18]. Finally,  the r e su l t s  of the p r e sen t  invest igat ions show that  H a s -  
s a l l ' s  co rpusc le s  produce  a m a t e r i a l  ant igenical ly  identical  with the ke ra t in  of  the skin. The H a s s a l l ' s  c o r -  
pusc les  a r e  poss ib ly  polypotent  s t r u c t u r e s  whose ce l l s  can synthes ize  s e v e r a l  d i f ferent  antigens re la ted  to 
ant igens not only of the skin,  but also of o ther  epithel ial  o rgans  der ived  f r o m  the ec tode rm and endoderm.  
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