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The use of the indirect  immunofluorescenee method has shown that lymphocytes of the thymus and 
lymphocytes of extra thymic or igin  contain common antigens, while thymocytes in addition possess  antigens 
absent  f rom other lymphocytes.  

Thymocytes  and lymphocytes of extra thymic origin a re  indistinguishable morphological ly but they 
reac t  differently to physical ,  chemical ,  and biological agents:  x rays ,  phytohemagglutinin, antigens, and so 
on. In their  antigenic p roper t i es ,  thymocytes  and lymphocytes are  very  s imi lar .  Antithymocyte serum,  like 
anti lymphocyte se rum,  reduces  the number of c irculat ing lymphocytes in vivo and causes agglutination of 
lymphocytes in vi t ro  [1, 3]. On the other hand, there is experimental  evidence that antigenic differences 
between thymocytes  and lymphocytes  may exist. Experiments  on ra ts  [2] have shown that ant iserum against 
the mic rosoma l  f ract ion of thymocytes ,  if careful ly  absorbed by other lymphoid cel ls ,  can reac t  specifically 
only with thymocytes .  

Antigenic differences between thymocytes  and lymphocytes were studied in guinea pigs. The indirect  
immunofluorescence  method was chosen,  using two labeled ant isera :  rabbit  ant iserum against guinea pig 
thymocytes  and goat antirabbit  serum.  

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

Rabbits were immunized three t imes with thymus cells f rom guinea pig embryos  aged 7-8 weeks. 
Cells were isolated f rom the thymus with glass needles and washed three t imes with Dulbecco's  solution 
containing 10% dextran solution. The cells were injected intravenously into a rabbit  at intervals  of two 
weeks in doses  of 1 .2x 108, l x  108, and 1 .5x 108 ceils.  Blood se rum was obtained f rom the animals two 
weeks af ter  the last  injection of cells and inactivated at 56 ~ for 30 rain. 

To remove antibodies against  se rum proteins  and e ry th rocy tes ,  5 ml of the inactivated serum was t reated 
with 1 ml washed e ry th rocy tes  and 0.2 ml blood se rum of a normal  guinea pig. The mixture was incubated 
at 37 ~ for 1 h. The agglutinated ceils were removed by centrifugation and absorption of the serum by the 
e ry throcy tes  was repeated 3 or 4 t imes until the hemagglutinating power of the serum had completely d i s -  
appeared.  Serum was exhausted with l iver  t issue in the same way. The absorption was ca r r i ed  out once 
and 10 ml se rum was used with the washed homogenate obtained from the liver of one adult guinea pig. 

To determine the activity of the anti thymocyte se rum,  the agglutination react ion with cells from the 
thymus and lymph glands of a guinea pig was used. A ser ies  of 1 : 2 dilutions of serum was prepared  in 
Dulbecco 's  solution. To 0.5 ml diluted se rum,  0.05 ml of a suspension containing about 2 x 107 thymus ceils 
or lymph gland cells pe r  ml was added. After  incubation of the mixture for 1 h at 37 ~ one drop of acridine 
orange in a dilution of 1 : 5000 was added'  vital prepara t ions  were made,  and these were examined under the 
luminescence microscope .  A ser ies  of tubes with var ious  dilutions of normal  rabbit  se rum and tubes con-  
taining no serum whatsoever  were used as controls .  Normal  se rum,  like the ant iserum,  was f i rs t  t reated 
with guinea pig e ry throcy tes ,  blood se rum,  and l iver t issue.  

To obtain ant iserum against  rabbit  ~-globulin, a goat was immunized by intravenous injection of 12 ml 
blood se rum of a normal  rabbit.  Reimmunizat ion was ca r r i ed  out two months later  by the same method, the 
se rum being injected in fract ional  doses to avoid an anaphylactic react ion.  The ant iserum was obtained two 
weeks af ter  re immunizat ion.  
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Fig. 1. Antigenic differences between thymocytes and lymphocytes. 
Cells were treated with two labeled se ra in  succession: rabbit anti- 
serum against guinea pig thymoeytes and goat antirabbit serum; 
lymphoeytes (a) and thymocytes 0o) before absorption of antithymo- 
cyte serum by lymph gland and spleen cells of a guinea pig; lympho- 
cytes (c) and thymocytes (d) after absorption of serum. 450• 

The globulin fraction was precipitated from the goat and rabbit sera with a semisaturated solution of 
ammonium sulfate. After dialysis for 6 days the 2% protein fraction was labeled with fluorescein isothio- 
cyanate and passed through a column containing Sephadex G-50. Activity of the labeled antirabbit serum was 
tested by the microdiffusion reaction in agar. Before the experiment began, labeled serum diluted 8-16 
times was treated with guinea pig liver powder at the rate of 50 mg powder to 1 ml liquid. 

A suspension of cells containing about 2 million lymphocytes/ml was prepared separately from the 
spleen, lymph glands, and thymus of guinea pig. To 0.5 ml of the washed cells, 0.5 ml of labeled absorbed 

antithymocyte serum in a dilution of 1 : 16 was added and the mixture was incubated for 30 rain at 37 ~ The 
cells were washed 3 times and treated in the same manner with labeled goat antirabbit serum in a dilution 
of i : 8. They were then again washed, a vital preparation made from their residue, and this was examined 
under the luminescense microscope. Preliminary washing of the cells, dilution of the serum, and washing 
the cells to remove serum were performed with Dulbecco's solution containing I0~0 dextran. Control tests 
were carried out at the same time with cells treated with labeled antirabbit serum only and with the anti- 
thymocyte serum replaced by labeled rabbit antiserum against human 2c-globulin. Altogether 17 experiments 

were carried out. 

EXPERIMENTAL RESULTS 

According to the agglutination reaction both with thymus cells and with lymph gland cells, the antibody 
titer of the antithymoeyte serum was 1 : 256. The microdiffusion reaction in agar with extracts of lymphoid 
cells fragmented by repeated freezing and thawing was negative. 

The indirect immunofluorescence method showed that antibodies of the antithymoeyte serum, unabsor- 
bed by spleen and lymph gland cells, can be fixed both on thymocytes and on lymphoeytes from other lym- 
phoid organs. During treatment of the cells with the two labeled sera in succession, both types of cells ac- 
quired bright fluorescence. The cells fluoresced in the form of rings, because of fixation of antibodies on 
their surface (Fig. in, b). These results, like the cross agglutination results, demonstrate the presence of 
common antigens in thymocytes and lymphoeytes. 

In the absence of complement, the antibodies probably could not produce a powerful cytotoxic effect, 
because the nuclei of most cells remained unstained. 

To detect the specific antigenic properties of the thymoeytes, antithymocyte serum was carefully ab- 
sorbed with cells from the lymph glands and spleen of a guinea pig. Cells of the spleen and the popliteal, 
inguinal, and cervical lymph glands, together with connective-tissue fragments of these organs from one 
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guinea pig were  washed 6 t imes  with Dulbecco 's  solution. The res idue  was t rea ted  with 4 ml  labeled ant i -  
thymocyte  s e r u m  diluted 1 : 16 and the mix tu re  was incubated at 37 ~ for 1 h. After  centr ifugation,  a f resh  
batch of lymphoid ce l l s  was added to the saperna tant .  The absorpt ion  p rocedure  was repeated  twice or 
three  t imes .  

The ind i rec t  Coons '  tes t  was c a r r i e d  oat with the absorbed  s e rum.  In the cour se  of repea ted  ab -  
sorp t ion  the intensi ty of f luorescence  of both lymphocytes  and thymocytes  was reduced.  However ,  whereas  
cel ls  f rom the lymph glands and spleen,  with a few except ions,  gradual ly  lost  thei r  power  of f luorescence ,  
the thymus cel ls  re ta ined a thin, yet  c l ea r  r ing of f luorescence  (Fig. l c ,  d). The intensity of f luorescence  of 
the cel ls  d e c r e a s e d  when the labeled ant i thymocyte  s e r u m  was replaced  by unlabeled. In the d i rec t  immuno-  
f luorescence  method ( t rea tment  of the cel ls  with labeled ant i thymocyte  s e rum only) weak f luorescence  of 
the ce l l s  was observed .  

In control  p r epa ra t i ons  of thymocytes  t r ea ted  with labeled ant i rabbi t  s e r u m  only or p r e l im ina r i l y  
incubated with normal  rabbi t  s e r u m ,  no f luorescent  cel ls  were  p resen t .  F luo rescence  of the thymocytes  
a lso  d i sappeared  if ant i thymocyte  s e r u m  was p r e l i m i n a r i l y  absorbed  by guinea pig thymus cel ls .  

The r e su l t s  show that lymphocytes  of the thymus differ  in antigenic composi t ion f rom lymphocytes  of 
o ther  lymphoid organs .  Bes ides  antigens common to all  lymphocytes ,  they a lso  contain specif ic  antigens 
c h a r a c t e r i s t i c  of this type of cell .  The p r e s e n c e  of these antigens in thymocytes  is p robab ly  due to the i r  
dis t inct ive nature .  In the m ode rn  view, thymocytes  a r e  epithelial  in origin,  whereas  lymphocytes  of the 
spleen and lymph glands a r e  mesenchyma l .  On the o ther  hand, the poss ib i l i ty  cannot be comple te ly  ruled 
out that the antigenic d i f fe rences  d i scove red  a r e  due to quanti tat ive r a the r  than quali tat ive d i f ferences  in 
the antigenic composi t ion  of these cel ls .  Fo r  example ,  thymus cel ls  a r e  r i che r  innucleic  acids,  and this 
may  influence the r e su l t s  of immunologic  t e s t s ,  although the cha r ac t e r i s t i c  a r r a n g e m e n t  of specif ic  thymo-  
cyte antigens on the su r face  of the ce l l s ,  demons t ra ted  in the p r e s e n t  expe r imen t s ,  does not conf i rm an 
impor tan t  ro le  of nucleic acids in de te rmin ing  antigenic d i f fe rences  between lymphoid cel ls .  

The p r e s e n c e  of isola ted cel ls  in the spleen and lymph glands p r e s e r v i n g  their  f luorescence  even a f te r  
carefu l  absorpt ion  of the ant i thymocyte  s e r u m  indicates  the poss ib le  exis tence of a specia l  type of lympho-  
cytes  enter ing the genera l  c i rcu la t ion  and lymphoid organs  f rom the thymus.  As yet ,  however ,  there  is no 
d i rec t  p roof  that  lymphocytes  can leave the thymus.  The immunof luorescence  method,  with its abil i ty to 
d i f ferent ia te  thymocytes  f rom lymphocytes  of ex t ra thymic  or igin ,  may  prove  useful for  the solution of this 
p rob lem.  
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