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A study of the thymus gland in chi ldren dying f r o m  var ious  d i seases  showed that the contents 
of the involuted thymic corpusc les  a re  emptied d i rec t ly  into lymphatic sinusoids in a p a r e n -  
chyma of the gland. 

Most work e r s  assoc ia te  the s e c r e t o r y  function of the thymus with its re t iculo-endothel ium and, in 
pa r t i cu l a r ,  with the format ion  of thymic co rpusc l e s*  [1, 8]. The view has been  exp re s sed  that the humora l  
fac tor  produced by the re t i cu lo-ep i the l ium is t r anspor ted  outside the gland by the thymocytes  [11-13, 16]. 

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

The dynamics  of  morphologica l  changes in the thymus gland was studied in chi ldren with var ious  path-  
ological  conditions [5, 6]. Besides  a sy s t ema t i c  study of the s tate  of the thymus under taken in the pos t -  
m o r t e m  depar tmen t  of the No. 1 City Chi ldren 's  Hospital  during the las t  six y e a r s ,  a specia l  invest igat ion 
was made of the thymus f rom 133 chi ldren,  of whom 54 died between the ages  of 1 yea r  6 months and 15 
yea r s  f r o m  leukemia,  24 between the ages of 1 and 8 y e a r s  f r o m  malignant  t umors ,  39 between the ages of 
I day and 1C yea r s  f r o m  infectious d i s ea se s ,  and in 16 cases  f rom s t i l lborn  infants and f r o m  newborn in- 
fants dying f rom in t rau ter ine  asphyxia and b i r th  t r a u m a  during the f i r s t  two days a f t e r  b i r th .  

The thymus was invest igated mic roscop ica l ly  in sections stained by the methods of Paccini ,  Foot, 
Goldman, Braehet ,  and McManus, and also with hematoxyl in-eos in  and Sudan black.  

Because  of the grea t  va r i e ty  of nosological  fo rms  and age groups in which the thymus was invest igated,  
it was possible  to make a dynamic study of the morphology of the re t iculoendothel ium and thymic corpusc les .  

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

The thymic  corpusc les  were  found to have an ex t r eme ly  labile morphological  s t ruc tu re  d i rec t ly  de-  
pendent on the age of the child and the c h a r a c t e r  and durat ion of the d i sease .  Activation of the thymic 
re t icu lo-endothe l ium during the f i r s t  three  phases  of accidental  involution (to use  the au thor ' s  te rminology 
[6]), led to the fo rmat ion  of thymic corpusc les  not only in the cor tex ,  but also in the medulla  of the gland. 
In the initial phases  the thymic corpusc les  appeared  as sma l l  ce l lu la r  format ions  which, as they grew,  lost  
the i r  ce l lu lar  s t ruc tu re  and were  gradual ly  conver ted into cys t s  filled with heterogeneous contents .  His-  
tochemica l ly  nucleoprote ins ,  l ipids,  and mucopolysacehar ides  were  found in the contents of the cys t s .  The 
walls  of the cysts  consis ted of one layer  of thin, flattened re t icu lo-endothel ium.  In the other  cys t s ,  the con-  
tents showed signs of  liquefaction, and smal l  l ame l l a r  s t ruc tu res  r e sembl ing  individual sma l l  thymic c o r -  
pusc les ,  floated in these liquid contents .  These large cysts  were  named "ma tu re"  thymic corpusc les .  
Some of the thymic corpusc les  contained eosinophilic and neutrophil ic  leukocytes ,  lymphocytes ,  and e r y t h r o -  
cytes .  A dis t inct ive type of p ic ture  was frequently seen: usual ly  in phase  III,  wide lacunae or  s inusoids,  

~*Thymic corpusc les  is the name given to H a s s a l l ' s  corpusc les  in the Nomina Histologica [15]. 
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Fig. I. "Mature" thymic cor- 
puscle in stage III-IV of acci- 
dental involution of the thymus. 
The thymic corpuscle appears 
as a cyst with heterogeneous 
contents, discharging into a 
b r o a d  lacuna.  Hematoxyl in -  
eos in ,  100 x.  

Fig. 2. "Mature" thymic cor- 
puscle and evacuation of its 
contents. Rupture of reticulo- 
epithelial lining with discharge 
of contents of thymic corpuscle 
into lacuna. Contents of cor- 
puscle include many formed 
elements of lymph. Hematoxylin- 
eosin, 200 • 

Fig.  3. Thymic c o r p u s c l e  a f t e r  emptying .  
Remnants  of contents in co rpusc le  and co l -  
lapsed lacunae a r e  v i s ib l e .  Hematoxyl in -  
eosin, I00 x. 

without d is t inc t  wai ls  and f i l led  with p ro te in  contents in 
which l a m e l l a r  s t r u c t u r e s  r e s e m b l i n g  thymic c o r p u s c l e s  
f loated,  we re  found in the t i s sue  on the gland (F igs .  1 and 
2). The fo rmat ion  of these  wide spaces  or  lacunae,  con- 
ta ining e lements  of thymic  c o r p u s c l e s ,  and a lso  the p r e s -  
ence of fo rmed  e lements  of the lymph in the thymic  c o r -  
p u s c l e s ,  r a i s e  the quest ion whether  there  is  any d i r ec t  
connect ion be tween the thymic  co rpusc l e s  and lymphat ic  
s y s t e m  of the g lands .  S e r i a l  sec t ions  through the thymus 
were  inves t iga ted  (every  5th sec t ion ,  a l toge the r  2000 s e c -  
tions) in th ree  c a s e s :  f rom an infant aged 11 months with 
chicken pox compl ica ted  by s ep t i cemia ,  f rom a child aged 
4 y e a r s  with a r e t i c u l o s a r c o m a  of the s m a l l  in tes t ine ,  and 
f rom a child aged 9 y e a r s  with acute  lymphat ic  leukemia .  
In a l l  t h ree  c a s e s  the thymus was in phase III or  IV of ac -  
c identa l  involution.  

The inves t iga t ion  showed that  these  spaces  in the 
thymus a re  dual  in c h a r a c t e r .  Some lie in the pa renchyma  

of the gland and have ind is t inc t  out l ines  and wal ls ;  they a r e  e i the r  wide lacunae or  na r row,  long c le f t s .  
When s ta ined  by  P a c c i n i ' s  method,  de l i ca te  connec t ive - t i s sue  f ib r i l s  were  detected in the i r  wal l ,  and no 
endothel ia l  l ining was appa ren t .  Others ,  lying in the s ep i a  of the lobes of the gland, have wal ls  with a more  
defini te  s t r u c t u r e ,  with a c l e a r l y  defined endothel ia l  l ining. They can be d e s c r i b e d  as lymphat ic  v e s s e l s .  

The c h a r a c t e r  of the connection between spaces  in the pa r e nc hym a  and the thymic c o r pus c l e s  d i s -  
cove red  in this  inves t igat ion,  which is d i r e c t l y  connected with the p r o b l e m  of the ways by which the thy-  
mus d i s c h a r g e s  i ts  s e c r e t i o n  into the lymphat ic  s y s t e m ,  is  mos t  i n t e re s t ing .  Se r i a l  sec t ions  r e v e a l e d  the 
mechan i sm of emptying of the thymic  co rpus c l e s  into the lymphat ic  spaces  (Fig.  2). This emptying p r o -  
ces s  was obse rved  in "mature"  thymic  c o r p u s c l e s .  At a c e r t a i n  s tage ,  focal des t ruc t ion  of the r e t i c u l o -  
endothel ia l  l ining took p lace ,  so that  it  rup tured  and the contents  of the " m a t u r e " c o r p u s c l e  e scaped  into 
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the spacds  in the pa renchyma.  The thymic corpusc les  were  emptied,  the spaces  col lapsed (Fig. 3), but the 
u l t imate  fate of the thymic corpusc les  h a s  not yet  been  de termined.  

Some worke r s  [3, 10] have cons idered  that the pa renchyma  of the lobules of the thymus gland con- 
tains numerous  lymphatic  spaces  or ex t r eme ly  fine cap i l l a r i e s ,  while o thers  [9] s ta ted that the medulla 
of the human thymus has no lymphat ic  cap i l l a r ies ,  lkonnikova [7] injected the lymphatic ves se l s  of the 
thymus and showed that they a re  p r e s en t  both in the cor tex  and in the medul la .  Vorob ' eva  [4] found that 
the lymphatic  cap i l l a r ies  of the thymus fo rm a deep, continuous th ree -d imens iona l  network in the medulla  
and cor tex  of the gland. She showed that the lymphatic cap i l l a r ies  sur round the thymic co rpusc le s ,  f o rm a 
deep network in the pa renchyma,  and then empty  into the lymphatic  v e s s e l s  of the in te r lobular  connective 
t i ssue .  She postulated that contact  between the thymic corpusc les  and lymphatic  capi l la r ies  allowed r e -  
moval  of the sec re t ion  f rom the gland. 

It  was poss ib le  to shed fur ther  light on this p r o b l e m  only a f te r  the study of the pathological  thymus .  
In the phase  of functional r e s t ,  no lymphat ics  could be found in the pa r enchyma  of the thymus .  Not until 
phase III of accidental  involution were  lymphat ics  vis ible ,  a resu l t  a t t r ibutable  in pa r t  to the sharp  de-  
c r e a s e  in number  of the thymoeytes  with the format ion  of a re t icu lo-epi the l ium,  and the more  rapid  ra te  
of format ion  and matura t ion  of the thymic corpusc les .  

I t  is concluded f r o m  the resul ts  of these  observa t ions  that  sec re t ion  accumulat ing in the thymic co r -  
puscles  of the gland is d i scharged  through rupture  of the lining of these corpusc les  into the deep lymphatic 
network of the parenchymao This m e c h a n i s m  of d ischarge  is analogous to the phenomenon of rupture  of 
the Graaf ian  follicle at the t imes  of ovulation. Accumulat ion of s ec re t i on  in the thymie corpusc les  through 
degenera t ion  and death of the re t icu lo-epi the l ia l  cel ls  is s im i l a r  to the holocr ine  type of secre t ion ,  the 
only di f ference being that  s ec re t ion  of the thymus is d i scharged  not by ducts,  but by lymphat ic  cap i l l a r i e s ,  
i .e . ,  i t  en te rs  the internal  medium of the o rg an i sm  d i rec t ly  in accordance  with the pr inciple  of inc re to ry  
secre t ion .  

However ,  the morphologica l  data alone a r e  insufficient to p rove  conclus ively  that the sec re t ion  of 
the thymic corpusc les  is the s a m e  humora l  fac tor  of the thymus which regu la tes  lymphopoies is  and i w -  
munogenesis ,  and that the cel ls  of the re t i cu lo -ep i the l ium outside the thymic  corpusc les  a re  functionally 
inact ive.  This investigation of the mechan i sm and pathways of sec re t ion  of the thymus cannot be r ega rded  
as  complete ,  and fur ther  study of this p rob l em is requi red .  
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