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T he th y m u s h as  b een  classified  b o th  as a ly m p h a tic  o rg an  a n d  as an  
end o crin e  g land ; i ts  fu n c tio n  is s till n o t clear. T h e  s tu d ie s  on  its  ro le  y ielded 
co n flic ting  resu lts , d ep en d in g  in  p a r t  on th e  species, sex  an d  age o f th e  ex p e ri­
m en ta l anim als used, a n d  in  p a r t  on th e  m ethods em p lo y ed  in  th e  in v es tig a tio n s . 
T h e re  is no such ev idence  as w ould  m ake i t  possib le  to  discuss an d  s tu d y  th e  
th y m u s  according to  u n ifo rm  p o in ts  o f view . T h e  ro le o f H assa l’s corpuscles, 
th e  genesis o f th y m o c y te s  an d  th e  ev acu a tio n  o f  th e  th y m u s  are  prob lem s 
a ll unclarified  [13].

A ccording to  o u r in v es tig a tio n s , m orpho log ica l d ifferences ex is t b e tw een  
th e  th y m o cy te s  an d  th e  ly m p h o cy tes  p ro d u ced  in  th e  ly m p h  nodes, in so far 
as th e  th y m o cy tes  give a s tro n g ly  p ositive  a lk a lin e  p h o sp h a ta se  reac tio n , 
w hereas th e  ly m p h o cy te s  do n o t ; m oreover, d ifferences are  d em o n strab le  
in  th e  cell m em b ran e , to o  [14, 16]. T here  is am p le  ev idence in  th e  l i te ra tu re  
in d ic a tin g  th a t  th e  tw o k in d s  o f cells d iffer in  fu n c tio n . F o r exam ple , m an y  
d a ta  show  th a t  p la sm a  cells develop  from  ly m p h o c y te s , w hile, fo r  in s tan ce , 
S iie l in  e t  a l . [10] re p o r te d  t h a t  such p lasm a  cells a re  p re sen t even  n o rm ally  
in  th e  ly m p h  nodes a n d  sp leen , b u t  n o t in  th e  th y m u s , in  w hich  th e y  ap p ea r 
in  sm all num bers on ly , ev en  in  response to  e x p e rim e n ta l in fluences. A ccording 
to  H a r r is  an d  H a r r is  [7] ly m p h  cells im m u n ized  in  vitro  p roduce  an tib o d ies , 
w hereas th e  th y m o c y te s  do n o t, etc. I t  seem s th e re fo re  th a t  th e  tw o  k inds 
o f  cells can n o t be  consid ered  iden tica l.

As to  th e  o th e r  p ro b lem  in  our p rev ious s tu d ie s  wc observed  th a t  th e  
corpuscles of H assa l sec re ted  a P A S -positive su b s ta n c e  co rresp o n d in g  to  a 
n e u tra l po lysaccharide, a n d  th e  corpuscle itse lf  re p re se n te d  th e  ac tiv e  fu n c tio n  
o f  th e  th y m u s, develop ing  from  the  ep ith e lia l re tic u lu m  o f th e  th y m u s  while 
sec re tin g  the  above su b s ta n c e  [9, 14, 15, 16, 17, 18].

T he th ird  p rob lem  is t h a t  o f th e  e v a cu a tio n  o f  th e  th y m u s . T h e  th y m u s  
is one o f the  organs t h a t  show  fa s te s t response  in  th e  o rg an ism ’s a d a p ta tio n  
reac tio n s  ; i t  m ay  be e m p tie d  so fast th a t  i t  is v ir tu a lly  on ly  th e  in itia l and  
en d  s ta te s  th a t  can  p rec ise ly  be  d e te rm in ed  m orpho log ica lly . T h is m ay  be 
one o f th e  reasons w hy  we do n o t know  how  an d  w here  th e  th y m u s  em pties
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i ts  ce lls . Some au th o rs  su p p o se  th a t  th e  th y m o c y te s  w ould  e n te r  th e  ly m p h  
c irc u la t io n  d irec tly , w h ereas  acco rd ing  to  o th e rs  (e. g. L e h n e r , 8) th e y  w ould 
be  tra n s fo rm e d  in to  m a s t cells an d  w ould e n te r  in  th a t  s ta te  th e  a d ja c e n t 
c o n n e c tiv e  tissue, w here in  th e ir  n u m b er w ould  increase , for ex am p le  in con­
d it io n s  associated  w ith  e x c ite m e n t [1]. A t an y  ra te , th is  p rob lem  is ju s t  as 
u n so lv e d  as is th a t  o f  th e  th y m u s  as a w hole.

I n  th e  p resen t e x p e rim e n ts  we have  in v e s tig a te d  all th re e  p rob lem s. 
W e th in k  nam ely  th a t  th e  th re e  problem s are g re a tly  in te rd e p e n d e n t and  a 
so lu tio n  m ay  be found b y  su ch  ex p erim en ts , in  w hich th e  th re e  p rob lem s are 
s tu d ie d  on  grounds o f a u n ifo rm  concep tion  an d  b y  un ifo rm  m e th o d s . J u s t  
fo r th is  reason we h av e  s tu d ie d  th e  th y m u s  in  cond itions a sso c ia ted  w ith 
tis s u e  p ro life ra tion , b ecau se  in  such  cond itions th e  organs an d  th e ir  cells 
sh o w  th em selv es  d iffe re n tly  fro m  ud ia t is seen in  n o rm al im m u n ity .

F ir s t  o f all, лее w ished  to  d e te rm in e  th e  fa te  of th e  P A S -p o sitiv e  m uco­
p o ly sacch a rid e  we h a d  fo u n d  in  earlie r ex p erim en ts . F u rth e rm o re , we follow ed 
u p  th e  fa te  of th y m o c y te s  in  v a rio u s co n d itions assoc ia ted  w ith  cell p ro li­
fe ra t io n , norm al or p a th o lo g ica l.

W e have m ade o b se rv a tio n  on the  th y m u s  and  o th e r ly m p h a tic  organs 
o f  tu m o ro u s  or tu b e rcu lo u s  or p re g n a n t ra ts  and  m ice, as w ell as on th o se  
fro m  r a ts  in d ifferen t s tag es  o f  ontogenesis.

Methods

N in e ty  albino rats and 60 albino mice were used in the experim ents. —  Mice were 
in o cu la ted  w ith  0.3 ml o f E hrlich a sc ites tum our about 10 m m  below  and left from  the um bilicus 
in traperitoneally . The tum our d evelop ed  rapidly and the anim als survived inoculation  by  
15 d a y s  on the average as determ ined  in a special control group. Subcutaneous inoculations 
o f  th e  E hrlich  tumour were m ade in  the back of mice, using 0.3 ml o f  ascites flu id . The tum our  
began  grow  at about 12 days and the average survival tim e was 46 days.

R a ts  were inoculated w ith  Guérin tum our. These anim als survived 42 days on the  
average. The tumour was inocu lated  subcutaneously, in  the form of a suspension.

O ther groups of rats were inocu lated  w ith 2 m g of M ycobacterium  tbc. R avenel (bovine  
ty p e )  grow n in Sula’s m edium , suspended in physiologic NaCl solution . The inoculations 
were m ade intravenously, as described by FÖLDES [4]. The anim als were killed 10 or 25 days 
later. R y  the end of that period m any anim als had already succum bed.

T he thym us, usually  the regional lym ph node, as w ell as the spleen of 2 anim als from  
each  group were studied h isto log ica lly , in  all the above, as well as in  the control groups. 
T he sp ecim en s were fixed in  C arnoy’s flu id  and em bedded in paraffine. H isto log ic  sections 
were sta in ed  w ith Giemsa, PAS, to lu id ine blue and cresyl-v io let, respectively . R epresentative  
preparation s from each group w ere stained w ith m ethylgreen-pyronine as well.

Experimental

A) Studies on the th ym u s  from  rats in  different stages o f  ontogenesis

F ifte e n  to  19 day s o ld  r a t  foetuses, 10, 20, 50 and  150 g ra ts , as well 
as o ld  r a ts  w eighing 250 g w ere s tu d ied  in  th is  group .

I n  th e  th y m u s from  th e  15 days old rat foetus v e ry  few P A S -positive  
cells w ere  visible. T he P A S -p o sitiv e  su b stan ce  te n d e d  to  occur b e tw een  th e
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ep ith e lia l e lem ents, as a p ro d u c t o f cell sec re tio n . Corpuscles of H assa l w ere 
no t v isib le . E p ith e lia l e lem en ts p re p o n d e ra te d  o v er lym phocy tes a n d  w ere 
to  be fo u n d  am ong th e m , in  the form  o f b ig  is le ts . M ast cells tvere n o t  fo u n d .

I n  th e  18 to 19 days old rat fo e tus  an  e q u ilib riu m  existed  b e tw e e n  th e  
ep ith e lia l an d  th y m o c y te  m a tte r . P A S -p o sitiv e  su b stan ce  was p re se n t as in  
th e  fo rm er stage, i t  se ldom  occurred in tra c e llu la r ly . R egular m ast cells w ere 
found  in  th e  th y m u s. B e tw een  the  ep ith e lia l e lem en ts , m ain ly  in  th e  p e rip h e ra l 
lobules, th y m o cy te -lik e  cells appeared, w ith  m ore  o r less perinuclear g ra n u la tio n  
show ing a z u r  or to lu id in e  m etach rom asia  in  th e  cy top lasm .

In  th e  10 g rat, b ig , degenera tion -free  co rpuscles of H assal w ere  seen. 
In  th e  th y m u s  cav ities filled  w ith m esen ch y m a ap p ea red  a t sites ; th e  m a s t 
cells w ere in  these , as well as in  the capsu le . T h e  corpuscles of H assal c o n ta in e d  
P A S -positive  su b stance . In  som e cases m a s t cells, even in th e  th y m u s  itse lf, 
w'ere fo u n d  a t  m any  s ites. In  the p e rip h e ra l lo b e  o f the  th y m u s ep ith e lia l-  
g land-like tissue  was seen, th e  p ictu re  b e in g  s im ila r  to  th a t  found in  th e  th y m u s  
o f the 18 to  19 davs o ld  foetus ; be tw een  th e  ep ith e lia l cells th y m o c y te - lik e  
cells a p p e a re d , w ith  p e rin u c lea r g ra n u la tio n  show ing  azur and  to lu id in e  
m etach ro m asia  in th e  cy to p la sm  (F ig . 1 ) .

In  th e  20  g rat som e slight P A S -p o s itiv ity  an d  a few m ast cells w ere 
found . T h ere  were m uch less ep ithelia l is le ts  th a n  in  the 10 g an im al.

In the  50 g rat th e re  w as a pure ly m p h a tic  th y m u s  w ith  very few e p ith e lia l 
e lem ents, very  little  P A S -positive  su b stan ce  a n d  a sligh t increase in  th e  m a s t
Cell C O i m t .

In  th e  150 g rat th e  PA S-positive su b s ta n c e  w as increased. T he e p ith e lia l 
e lem ents w ere m ore m a rk e d  th a n  in  th e  50 g r a t .  As to  th e  m ast cells, th e re  
was n o t m u ch  difference fro m  th e  50 g r a t .  T h e  n u m b e r  o f corpuscles o f  H a ssa l 
was sm all, th o u g h  h igher th a n  in  th e  50 g r a ts .

In  old rats weighing 250  g  the  n u m b e r o f  b o th  th e  th y m ocy tes a n d  th e  
ep ithe lia l e lem en ts decreased  m arkedly . B ig co rp u sc les  of H assal, filled  w ith  
PA S -positive su b stan ce  w ere visible. T he m a s t cell co u n t was low ; th e  m a s t 
cells w ere h y p e rg ra n u la te d , an d  d is in teg ra ted  a t  m a n y  sites. Some o f th e m  
show ed m a rk e d  v acu o lisa tio n .

В) S tud ies on the th ym u s and lym phatic  organs fro m  tumorous a n im a ls

1. Rats inoculated w ith  Guérin tum our. U n til th e  tu m o u r ’’look” , ch an g es  
in  th e  th y m u s  were sligh t. A t th e  tim e o f ’’ta k in g ”  th e  PA S-positive su b s ta n c e  
increased in  th e  corpuscles o f H assal an d  n u m e ro u s  PA S-positive th y m o c y te s  
ap p eared . T hese had an ex trem ely  sw ollen  c y to p la sm , as a re su lt o f  th e  
accu m u la tio n  o f the P A S -positive  su b stan ce  in  th e m . W ith  the  a d v a n c e  in 
the g row th  o f  th e  tu m o u r, la rg e  num bers o f  m a s t cells appeared  in th e  cap su le , 
connective tissu e  trab ecu les  and  the  co rtica l la y e r  o f  th e  thym us ( F ig . 2,
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F ig . 3 ) .  T h e  process w as fo u n d  to  be p a ra lle l w ith  th e  decrease in  th e  n u m b e r 
o f  th y m o c y te s . In  o lder r a t s ,  in  w hich th e  tu m o u r  d id  n o t ta k e  th e re  also 
a p p e a re d  PA S-positive cells (F ig . 4 ) .  In  g e n e ra l, th e  m ore a d v a n c e d  th e  
tu m o ro u s  invasion , th e  g re a te r  th e  increase  in  th e  n um ber o f P A S -p o s itiv e  
cells in  th e  th y m u s. In  th e  ly m p h  nodes a n d  sp leen , th e re  w ere o n ly  a v e ry  
few  m a s t  cells and  occasio n a l P A S -positive  cells. I n  th e  f in a l s ta g e  o f  th e  
tu m o u r  th e  lym ph  nodes (e spec ia lly  the reg io n a l ones) were filled  w ith  m é ta ­
s ta s é s , b u t  even th e n  th e  n u m b e r  of P A S -p o sitiv e  cells w as q u ite  sm a ll.

2 . M ice inoculated in traperitoneally  w ith  E hrlich  ascites tum our. T h re e  d ay s 
a f te r  in tra p e r ito n e a l in o c u la tio n , large n u m b e rs  o f  PA S-positive th y m o c y te s  
a p p e a re d  in  th e  th y m u s. I n  th e se  cells th e  n u c le i w ere som etim es in  th e  c e n tre , 
s o m e tim e s  excentric. T h e  cells were s itu a te d  in  th e  cortex , b u t  f i r s t  o f  a ll 
in  t h e  p e r ip h e ry  of th e  lo b u le s . N um erous P A S -p o sitiv e  cells o ccu rred  a ro u n d  
th e  co rp u sc les  of H assa l as w ell. T he co rp u sc les  con ta ined  a g re a t a m o u n t 
o f  P A S -p o s itiv e  su b stan ce , w ere  cavernous a t  m a n y  sites, fo rm ing  g la n d u la r  
lu m e n lik e  s tru c tu res  filled  w ith  m uch P A S -p o sitiv e  substance  (F ig . 5 ) .  All 
th e s e  P A S -positive  areas sh ow ed  n e ith e r  a z u r  g ra n u la tio n , nor m e ta c h ro m a s ia  
o n  s ta in in g  w ith  to lu id in e . I n  some cells, h o w ev er, m ain ly  in  th o s e  o f  th e  
m e d u lla , m e tach ro m atic  g ran u le s  w ere v isib le . I n  th e  capsule o f  th e  th y m u s  
th e  n u m b e r  of m ast cells w as  g rea tly  in c re a se d . No c h a ra c te ris tic  ch an g es 
w e re  d e te c te d  in  th e  ly m p h  nodes an d  sp leen . A t th a t  phase gross e x a m in a tio n  
re v e a le d  n e ith e r asc ites, n o r  an y  o th e r c h an g e  in  th e  anim als.

S ev en  days a fte r  in tra p e r ito n e a l in o c u la tio n  th e  p ic tu re  w as s till a b o u t 
th e  s a m e , except th a t  th e  in c rease  o f P A S -p o sitiv e  substance  in  th e  c y s t- lik e  
s t r u c tu r e s  was even m ore  m a rk e d  an d  th e  n u m b e r  of PA S-positive th y m o c y te s  
h a d  in c reased . The p e r ip h e ra l lobes o f th e  th y m u s  h ad  b eg u n  to  b eco m e 
e m p ty .  N o ch arac te ris tic  ch an g es were v is ib le  in  th e  lym ph  nodes a n d  sp leen . 
T h e  tu m o u r  was p a lp a b le  in  th e  ab d o m en , th e  am o u n t o f asc ites  f lu id  h a d  
in c re a s e d  and  a sm all so lid  tu m o u r  a p p e a re d  a t  th e  site  of th e  in je c tio n .

E le v e n  days a f te r  in tra p e r ito n e a l in o c u la tio n  th e  th y m u s  co u ld  h a rd ly  
b e  recogn ized . W hen s ta in e d  w ith  PA S, th e  w hole organ  w as f la m e -re d , all 
th e  cells visible be ing  p ra c tic a lly  P A S -p o sitiv e  (F ig . 6 ). E n o rm o u s ly  d is ­
te n d e d  cysts  filled w ith  P A S -positive  su b s ta n c e  were seen. T h e  s t ru c tu re  
o f  t h e  w hole th y m u s w as m ark ed ly  lo osened . R eg u lar m ast cells w ere  v isib le  
in  b o th  th e  cortex  a n d  th e  m edu lla , b u t  f i r s t  o f  all betw een  th e  P  A S-positive 
th y m o c y te s . In  th e  p e r ip h e ra l lobes th e re  w as no th y m u s tis su e , b u t  th e  
n u m b e r  o f m ast cells w as increased  (F ig . 7 ) .  I n  th e  sinuses o f  ly m p h  nodes 
tu m o u r  cells were fo u n d . T h e  cellu lar p a t t e r n  o f  th e  spleen w as p o o r. T h e  
a s c ite s  caused a m a rk e d  d is tension  o f th e  abdom en , th e  m e s e n te ry  w as 
in f i l t r a te d  by m asses o f  sm a ll tu m o u rs . T h e  so lid  tu m o u r was th e  size o f  a p ea .

F ifteen  days a f te r  in tra p e rito n e a l in o c u la tio n  in  ab o u t 50 p e r  c e n t o f 
t h e  an im a ls  no th y m u s  w as found , th e  o rg a n  h a d  been  com pletely  e m p tie d  [5].



Fig. 1. T h y m u s from  a rat w eigh in g  
10 g. B ig  th y m o c y te s , w ith  perin u c­
lear m eta c h r o m a tic  gra n u les in  the  

cy to p la sm . T o lu id in e  b lu e. X 500

Fig. 2. T h y m u s from  a rat w ith  G u ér in  
tu m o u r. M etach ro m a tic  su b sta n ce  a c c u ­
m u la tin g  in  th y m o c y te s . T o lu id in e  b lu e . 

X 100

Fig. 3. T h y m u s from  a rat w ith  
G uerin tu m o u r, 25 d a y s  a fter  su b cu ­
ta n e o u s in o cu la tio n . N u m ero u s m ast 
cells in  th e  p a ren ch y m a  o f  the  

th y m u s. G iem sa . X  200

Fig. 4. T h y m u s from  an o ld  rat  
w eig h in g  250  g , 42 d ays a fter  th e  
su b c u ta n e o u s  in o cu la tion  o f  G u érin  
tu m o u r. T h e  tum ou r did n ot ta k e . 
B ig  P A S -p o s it iv e  cells v isib le . P A S  ; 

oil im m ersion



F ig . 5 . Mouse thymus, 3 days after the in­
traperitoneal inoculation of Ehrlich ascites 
tum our. A cavity lined with epithelium, 
showing cyst-like distension, is filled with 

PAS-positive substance. PAS. X 100

F ig . 6. Mouse thymus, 11 days after 
the intraperitoneal inoculation with Ehr­
lich ascites tumour. Many PAS-positive 

cells. PAS. X 100

F ig . 7. Mouse thymus, 11 days after 
the intraperitoneal |  inoculation with 
Ehrlich ascites tumour. Mast cells. 

Cresyl violet. X 100

í ’ig. 8. Thymus from rat, 18 to 
19th day of pregnancy. Mast cells 

Giemsa. X 100



F ig. 9. T hym us from pregnant 
(18— 19 clays) rat. The thym ocy­
tes contain  more or less of the 
m etachrom atic substance. Mast- 
cell-like cells. Toluidine blue.

X 100

Fig. 10. The sam e as in Fig. 9. M any  
P A S-positive thym ocytes. PAS. X 100

Fig. 11. Thym us from pregnant 
(18— 19 clays) rat. M etachrom atic 
granules in the cells. Mast cells. 

Toluidine blue. X 300

F ig. 12. Sam e as in Fig. 11 from  
another area. M etachromatic granu­
les and som e fully developed m a st  
cells are v isible. Toluidine blue.

X 300



Fig. 13. S a m e  as in  Fig. 12  E n larged  
t h y m o c y te s  f illed  w ith  m e ta c h r o m a tic  
gra n u les an d  regular m a st c e lls  are v is ib le . 

T o lu id in e  b lue. X 150

Fig. 14. T h e  sam e as in  Fig. 13  sta in ed  
w ith  P A S . T h e  th y m o c y te s  are f ille d  w ith  

P A S -p o s it iv e  su b sta n ce . P A S . X 100
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E v e n  w here i t  could  be  fo und , on ly  a few lobes d isp la y e d  an  ex trem ely  loosened  
th y m u s tissue . T h e  n u m b e r o f P A S -positive  cells decreased , b u t  th e  cy s ts  
id le d  w ith  P A S -positive  su b stan ce  w ere s till p re se n t. M étastasés w ere fo u n d  
in  th e  ly m p h  nodes an d  in  som e cases also in  th e  sp leen . M ost o f th e  an im als  
w ere dying.

3. M ice inoculated subcutaneously w ith  E h rlich  ascites tum our. T he  p ic tu re  
w as com parab le  to  t h a t  seen in  th e  ra ts  in o c u la te d  su b cu tan eo u sly  w ith  
G uerin  tu m o u r. P A S -positive  corpuscles o f H a ssa l an d  P A S -positive  cells 
occurred . I n  th e  capsu le  an d  co nnective  tissu e  o f  th e  th y m u s, an d  la te r  also 
in  i ts  p a ren ch y m a , an  increased  n u m b er o f m a s t  cells appeared .

C) Rats in travenously  infected w ith  tuberculosis

T en  days a f te r  in o cu la tio n  w ith  M y co b ac te riu m  th e  th y m u s w as re a c tio n - 
free. A t th a t  t im e  tu b e rc le s  b eg an  to  a p p e a r in  th e  lungs, to g e th e r  w ith  a 
s tro n g  p lasm a cell re ac tio n . N o m a s t cells w ere  fo u n d  a ro u n d  th e  tu b e rc le s , 
an d  th e ir  n u m b e r in  th e  th y m u s  w as as u su a l. P A S -positive  cells w ere n o t 
fo u n d  and  th e  corpuscles o f H assa l co n ta in ed  n o rm a l am o u n ts  of P A S -p o sitiv e  
su b stan ce .

T w en ty -fiv e  day s a fte r  in fec tio n , w hen  th e  an im als  w ere n e a r to  d e a th , 
a few  P A S -positive  cells w ere v isib le  in  th e  th y m u s  a n d  a t  sites th e  co rpuscles 
o f H assa l w ere filled  w ith  PA S -positive su b s ta n c e . I n  th e  co nnective  tissu e  
o f th e  th y m u s  th e  n u m b e r o f m a s t cells w as s ig n if ic a n tly  increased  a n d  such  
cells occurred  a t  m a n y  sites in  th e  th y m u s , m a in ly  in  th e  co rtex . T he th y m u s  
h a d  n o t em ptied . I n  th e  lu ng , tu b erc les  h ad  d ev e lo p ed , a reg u la r ly m p h o cy tic -  
p lasm o cy tic  b a r r ie r  w as also v isib le. L a n g h a n s - ty p e  g ian t cells a p p e a re d  in  
g re a t n um bers, b u t  m a s t cells w ere n o t v isib le  anyw here .

D) Pregnant rats

A lm ost w ith o u t ex cep tion , th e  th y m u s  g lan d s  from  p re g n a n t r a ts  co n ­
ta in e d  a g rea t a m o u n t o f P A S -positive  th y m o c y te s . T he p e rip h e ra l lobes 
o f  th e  th y m u s w ere  em p ty in g  an d  in  such  lob es th e  P A S -positive su b s ta n c e  
in  th e  cy to p lasm  o f th e  th y m o cy te s  w as esp ec ia lly  well observ ab le , ow ing 
to  th e  reduced  n u m b e r o f cells p re sen t. I n  th e  sam e  lobules (on s ta in in g  th e  
consecu tive  sec tio n s w ith  d iffe ren t sta ins) th e se  P A S -positive cells show ed  
also azu r an d  to lu id in e  m etach ro m asia  ( F ig . 8 — F ig . 14 ). T his is c lea rly  
v isib le  in  th e  f ig u res . T h e  to lu id in e -s ta in cd  p re p a ra tio n  show s t h a t  m o st 
o f  th ese  cells a rc  w ell-defined  m a s t cells. C o n sid e rab ly  increased  n u m b e rs  
o f  m a s t cells w ere v isib le  in  th e  p a ren ch y m a  a n d  th e  connective tis su e  o f  th e  
th y m u s , f ir s t  o f all in  th e  zone o f  P A S -p o sitiv e  th y m o cy te s . L ikew ise, co r­
puscles of H assa l filled  w ith  P A S -positive  su b s ta n c e  appeared . N o ch an g e  
w h atso ev er w as d e te c ta b le  in  th e  ly m p h  n o d es  a n d  spleen.
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D iscussion

A nalysing  th is  v a r ia b le  m a te ria l, w h ich  has been se lec ted  acco rd ing  
to  a g iven  po in t o f v iew , i t  is clear th a t  in  th e  cond itions exam ined  th e  th y m u s  
sh o w e d  an  alm ost id e n tic a l b eh av io u r, a t  th e  sam e tim e  w hen the  ly m p h a tic  
t is s u e  a n d  th e  sp leen  d isp lay ed  q u ite  s lig h t reac tio n s , w hich w ere d iffe ren t 
f ro m  t h a t  show n b y  th e  th y m u s . T he th y m u s  o f  m ice in o cu la ted  in tra p e r ito n e -  
a lly  w ith  th e  E h rlich  asc ite s  tu m o u r  e x h ib ite d  th e  m ost c h a ra c te r is tic  p a t te rn .  
T h is  w as obviously due  to  th e  fa c t th a t  th is  w as th e  on ly  k ind  of lesion  t h a t  devel­
o p e d  ra p id ly  and  k illed  th e  an im als w ith in  a b o u t 2 weeks. H o w ev er, the  
p h e n o m e n a  en co u n te red  a f te r  in o cu la tio n  w ith  th e  E hrlich  tu m o u r  o ccu rred  
a lso  in  th e  o th e r co n d itio n s , th o u g h  in th e  la t te r  th e y  developed less rap id ly , 
f n  th e i r  course, d ep en d in g  on th e  q u a lity  o f  th e  process, one or a n o th e r  of 
th e  ch an g es found in  th e  an im als w ith  a sc ite s  w as in  th e  fo re g ro u n d , h u t 
a ll o f  th e  v a ria n ts  cou ld  be d e tec ted .

W h a t are th ese  p h en o m en a  com posed  of? As i t  has been  seen , a PAS- 
p o s it iv e  substance  ap p e a rs  in  th e  corpuscles o f H assal, th e se  corpuscles 
in c re a se  in  n um ber an d  size, an d  in  som e cases a re  converted  to  c y s t o r  g la n d ­
lik e  s tru c tu re s  [3]. T he p a tte rn s  b ea r a close resem blance to  w h a t w c m ay  
c a ll a  g lan d u la r tra n s fo rm a tio n  o f th e  th y m u s . A t th e  sam e tim e , PAS- 
p o s itiv e  substance  is a c c u m u la tin g  in  th e  th y m o c y te s , w hich te n d  to  occur 
m a in ly  a t  th e  p e rip h e ry  o f  th e  lobes o f th e  th y m u s . M eanw hile, th e  n u m b e r 
o f  m a s t  cells increase in  th e  connective  tissu e  o f  th e  th y m u s. T h e  u n ifo rm ity  
o f  th e s e  changes in ev e ry  one o f th e  b en ig n  or m a lig n an t cond itions assoc ia ted  
w ith  tis su e  p ro life ra tion  in d ic a te s  th a t  w h a t we are  dealing  w ith  is a tissue 
re a c t io n  of th e  th y m u s , Avhich is u n ifo rm  a n d  ch a rac te ris tic  o f  t h a t  organ. 
C o n sid e rin g , fu rth e r , th a t  in  im m u n iz a tio n  processes th e  th y m u s  rem ain s 
p ra c t ic a l ly  inac tive  w hile  th e  spleen a n d  ly m p h  nodes are  h ig h ly  ac tive , 
w h e re a s  in the  p re se n t ex p e rim en ts  a h y p c rfu n c tio n  of th e  th y m u s  was 
a s s o c ia te d  w ith  a re la tiv e  in a c tiv a ty  o f th e  ly m p h  nodes and  sp leen , th e  role 
o f  th e  th y m u s p revails  especia lly  in  processes associated  w ith  som e dys- 
h a r in o n y  of tissues. T h is ap p e a rs  to  be th e  f irs t  and  p robab ly  m ost im p o r ta n t  
c o n c lu s io n  to  be d raw n  fro m  o u r ex p e rim en ts .

I n  a ll the  above ex p e rim en ts , all o f  th em  conditions a sso c ia te d  w it! 
t is s u e  p ro life ra tio n , th e  ly m p h  cells in  th e  th y m u s  accu m u la ted  a P A S -p o sitiv e  
s u b s ta n c e , w hereas th o se  in  th e  spleen an d  ly m p h  nodes did n o t. T h is d ifference 
b e tw e e n  th e  tw o k in d s o f  cells is due n o t to  a difference in  th e  e n v iro n m e n t, 
b u t  to  th e  fact p roved  b y  us earlier, t h a t  th e  th y m o cy tes  d iffer in  n a tu re  
f ro m  th e  lym phocy tes. T h is has been c o n firm ed  also by th e  o b se rv a tio n  th a t  
w ith  th e  developm ent o f a m a lig n an t tu m o u r  th e  blood level o f P A S -positive  
s u b s ta n c e s  is increased  [6, 11, 19], an d  y e t  th e  lym p h o cy tes  in  th e  spleen 
a n d  ly m p h  nodes do n o t ta k e  up  tho se  su b stan ces .
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T hus, th e  second  im p o r ta n t  conclusion is t h a t  th y m o cy te s  arc cap ab le  
of tak in g  up P A S -p o sitiv e  substances and  d iffe r in  th is  respect from  th e  
lym p h o cy tes  in  th e  ly m p h  nodes and  spleen.

F u rth e rm o re , th e  ex p erim en ts  have co n firm ed  o u r earlier s ta te m e n ts  
as regards th e  corpuscles o f  H assa l, n o tab ly  t h a t  th e se  corpuscles are  ac tiv e , 
fu n c tio n in g  s tru c tu re s , w hich  increase in n u m b e r w hen  th e  th y m u s is exposed  
to  specific s tra in , a n d  w h ich  p roduce P A S -p o sitiv e  substances. T he g la n d ­
like s tru c tu re  of th e  co rpuscles of H assal is likew ise in d ic a tiv e  o f ac tiv e  fu n c tio n . 
On th e  basis of o u r ea rlie r in v estig a tio n s, th e  co rpusc les o f H assal w ere co n sid ­
ered  to  be th e  g la n d -re p re se n ta n ts  of th e  th y m u s , in  w hich th e  secre tio n  is 
re leased  w ith  the  d e v e lo p m en t o f th e  corpuscles. S till, unlike w ith  th e  end o crin e  
g lands, th e  secre tio n  is n o t g iven over d irec tly  in to  th e  blood se rum , b u t  is 
ta k e n  up b y  a d ja c e n t th y m o c y te s . This is su g g ested  b y  our o b se rv a tio n  th a t  
la rge  num bers of th y m o c y te s  filled  w ith  P A S -p o sitiv e  substance  w ere found  
a ro u n d  the  P A S -positive  corpuscles of H assal. As reg a rd s  th e  secretive m ech a­
n ism , in  th is  q u e s tio n  we agree w ith  B om skow  [2]. O n th e  o th e r h a n d , we 
shall discuss la te r  how  we th in k  tra n sp o rt ta k e s  p lace  an d  w h a t conclusions 
o u r ex p erim en ts  p e rm it in  th is  respect. A t a n y  ra te , i t  seem s clear th a t  th e  
corpuscles of H assa l develop  f irs t o f all in  co n n ex io n  w ith  ac tiv e  th y m u s  
fu n c tio n  and  tu rn  in to  g land -like  s tru c tu re s  p ro d u c in g  a specific p ro d u c t.

A fu r th e r  p ro b lem  o f im p o rtan ce  is th a t  o f  th e  ev acu a tio n  of th e  th y m u s . 
W e have  found t h a t  i t  is in v a ria b ly  th e  p e r ip h e ra l lobes of th e  th y m u s  th a t  
becom e em p ty , a n d  th e  c e n tra l  ones follow su it. T h is , how ever, fails to  ex p la in  
th e  m echanism  o f  e m p ty in g , all th a t  it  im plies is th a t  th e  th y m u s is cap ab le  
of segm en ta l fu n c tio n . A close re la tionsh ip  m u s t e x is t betw een  th e  em p ty in g  
o f th e  th y m u s a n d  th e  ap p ea ran ce  of m ast cells. W hen  nam ely  th e  n u m b e r 
o f PA S -positive cells is in c reasin g  in  th e  p e r ip h e ra l p a r ts  o f th e  lobes o f  th e  
th y m u s , m ast cells a p p e a r  in  large num bers in  th e  connective  tissu e  o f  th e  
o rgan . L a te r , w hen  P A S -p o sitiv ity  increases, m a n y  m a s t cells a p p e a r in  th e  
p a ren ch y m a o f th e  th y m u s  as well. An even m o re  conv incing  proof, how ever, 
is th e  fac t th a t  in  th e  th y m u s  o f p reg n an t ra ts  th e  sam e cells could  be  seen 
in  th e  P A S -positive  an d  in  th e  to lu id in e -m e tach ro m atic  s ta te , in d ic a tin g  th a t  
th e  tw o k inds o f  cell a re  in  fa c t tra n sfo rm a tio n  p ro d u c ts . These tw o form s 
o f m ast cells (P A S -p o sitiv e  an d  th e  one show ing  to lu id in e  m etach ro m asia) 
h ad  been  know n b efo re , b u t  our experim en ts h a v e  p ro v ed  w ith  a h igh degree 
o f  c e r ta in ty  th a t  m a s t cells are  form ed f i r s t  o f  all from  th y m o cy te s . T he 
process tak es  p lace  n o t o n ly  in  patho log ical co n d itio n s , h u t also in  n o rm al 
ones, e. g. in p reg n an cy . S tud ies on norm al an im a ls  o ften  revealed  m etach ro - 
m a tic  granules in  th e  th y m u s  o f  young ra ts  o f  10 g, as a new c o rro b o ra tio n  
o f o u r view . W e are  fu lly  aw are  of th e  need fo r  fu r th e r  evidence, especia lly  
such  as m ay  be  o b ta in e d  in  tissue cu ltu re  s tu d ie s  ; such in v es tig a tio n s  are 
in  progress.
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W e do n o t c la im  t h a t  m a s t cells w ou ld  a p p e a r in  th e  th y m u s  in  every  
ca se  o f  tissue d e s tru c tio n  a n d  p ro life ra tio n , o r th a t  th e ir  d ev e lo p m e n t w ould 
a lw a y s  m eet p e rip h e ra l re q u ire m e n ts . W hile  th e  m ast cells fo rm  a  b a rrie r 
a ro u n d  m alig n an t g ro w th s, th e y  do n o t a p p e a r  a ro u n d  tu b erc les . T h is , how ever, 
d o e s  n o t  y e t a lte r th e  f a c t  t h a t  th e  re lease  o f  m a s t cells p lay s  a n  im p o r ta n t 
ro le  in  th e  re a c tiv ity  o f  th e  th y m u s .

W hen  discussing th e  p ro b lem  o f th y m o c y te s  and  m a s t cells, w e m ust 
c o n s id e r  th e  n a tu re  o f  th e  P A S -positive  su b s ta n c e  as well. I n  c o n tra s t  to  the  
d a ta  re p o rte d  b y  S m ith  a n d  T hom as [12], t h a t  m a te ria l is n o t  g lycogen , n o t 
b e in g  d igested  b y  d ia s ta se . A ccord ing  to  o u r earlie r in v e s tig a tio n s , i t  is a 
m u co p o ly sacch arid e , w h ich  in  th is  s ta te  m a y  he  n e u tra l, b u t  la te r  i t  becom es 
m o re  acid  and su lp h a te d , th u s  o b ta in in g  i ts  m e tach ro m asia . T h e  process 
ta k e s  p lace  in tra c e llu la rly  in  th e  p a re n c h y m a  an d  in  th e  c o n n ec tiv e  tissue 
o f  th e  th y m u s. F u r th e r  s tu d ie s  are  re q u ire d  to  reveal th e  d e ta ils  o f th is  
p ro cess .

I t  is possible t h a t  th is  P A S -positive  su b stan ce  is th e  h o rm o n e , or a 
c o m p o n e n t of th e  h o rm o n e , o f  th e  th y m u s  a n d  th a t  th e  th y m u s  is  a special 
e n d o c rin e  gland, w hose sec re tio n  is ca rr ied  aw ay  b y  cell t r a n s p o r t .  F u r th e r  
s tu d ie s  w ill have to  decide  th is  p rob lem . I t  is n o te w o rth y  t h a t  in  tu b e rcu lo u s  
r a t s  th e  reac tio n  o f  th e  th y m u s  w as la te , o b serv ab le  only w h en  th e  second 
sp e c im e n  was ta k e n , i. e. a t  a tim e  w h en  tissu e  d es tru c tio n s  p re d o m in a te , 
n o t  th e  processes o f im m u n iz a tio n . T he sam e occurs in  p reg n an cy , in  w hich 
s t a t e  one  canno t sp eak  a b o u t th e  p resence  o f  foreign m a te r ia l o r a b o u t a 
p a th o lo g ic a l cond ition , y e t  th e  h y p e ra c tiv ity  of th e  th y m u s  is e lic ited  by- 
t is s u e  d estru c tio n .

I n  earlier in v e s tig a tio n s  we h ad  show n th a t  th e  th y m u s  w o u ld  respond  
to  v a r io u s  effects b y  th e  sam e  reac tio n , th e  one m an ifesting  i ts e lf  w ith  th e  
e v a c u a tio n  of th y m o c y te s , th e  ap p ea ran ce  o f  H assa l’s co rpuscles an d  th e  
s e c re tio n  of a n e u tra l m u co p o ly sacch arid e . T h e  p resen t re su lts  a d d  to  th is  
t h a t  in  conditions a sso c ia ted  w ith  tissu e  d e s tru c tio n , i. e. w h en  th e  h a rm o n y  
o f th e  tissu es  is d is tu rb e d , n o t  o n ly  th e  P A S -positive  m uco p o ly sacch arid es  
a p p e a r  a n d  th e  n u m b er o f  th e  corpuscles o f  H assa l increases, b u t  an  increase 
o ccu rs  also in  th e  n u m b e r o f  P A S -p o sitiv e  th y m o c y te s  an d  m a s t  cells, as a 
re p re s e n ta t io n  of an  a c tiv e  fu n c tio n  o f th e  th y m u s .

Summary

T he tissue reaction o f  the thym u s has been studied  in  animal experim en ts, in  con­
d itio n s  associated w ith tissu e proliferation . I t  has been  found that m align ant tum ours, 
ad v a n ced  proliferative tuberculosis and pregnancy all elicited  a hyperfunction o f  th e  thym us, 
m a n ifestin g  itse lf w ith an increase in  the num ber o f  H assal’s corpuscles, the appearance of  
large q u an tities o f a P A S-positive m aterial in  them , th e  appearance of P A S-positive th ym ocytes, 
as w e ll as w ith  a marked m ast cell reaction . I t  is  suggested  th a t all these features are in  cor­
re la tio n  w ith  one another, th a t th e  corpuscles o f H assa l have an active, gland-like function
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and th a t th e  th ym ocytes are apparently transform ed in to  m ast cells. As a difference betw een  
thym ocytes and ly m p h ocytes, it  is pointed  out th at in  th e  above-m entioned cond itions the  
thym ocytes contain P A S-positive substance, whereas th e  lym phocytes o f the ly m p h  nodes 
and spleen do not. The opinion is  expressed that the fun ction  o f the thym us becom es m anifest 
first o f  all in  the state  o f  tissue dysharm ony, in contrast to  other lym phatic organs, w hich  
take part in  the defense against injury caused by foreign substances.
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ПОВЕДЕНИЕ ЗОБНОЙ ЖЕЛЕЗЫ В СОСТОЯНИЯХ, СОПРОВОЖДЕННЫХ
РАЗРАСТАНИЕМ ТКАНИ

ДЬ. ЧАБА, И. ТЁРЁ, Т. A4 и Ф. КИШШ t

Авторы исследовали в опытах на животных тканевую реакцию зобной железы при 
различных состояниях, сопровождаемых разрастанием ткани. Они установили, что про­
грессирующая, пролиферативная стадия опухолей и туберкулеза, как и беременность 
вызывают гиперфункцию зобной железы, проявляющуюся в размножении гассалевских 
телец, появлением в них большого количества перйодная-кислата-шиф (PAS) положитель­
ного вещества и перйодная-кислата-шиф (PAS) положительных тимоцитов, как и сильной 
тучноклеточной реакции. Все перечисленные явления авторы приводят в взаимную связь 
и приходят к тому заключению, что гассалевские тельца обладают активной, железе 
подобной функцией, причем тимоциты предположительно преобразовываются в тучные 
клетки. Они устанавливают, что разница между тимоцитами и лимфоцитами заключается 
в том, что в вышеприведенных состояниях тимоциты содержат перйодная-кислата-шиф 
(PAS) положительное вещество, а в лимфоцитах лимфатических узлов и селезенки такого 
вещества не имеется. По мнению авторов, функция зобной железы проявляется, прежде 
всего, при состояниях тканевой дисгармонии, в противоположность другим лимфатическим 
органам, участвующим в предотвращении повреждений, причиненных чужеродными 
веществами.
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D A S V E R H A L T E N  D E S T H Y M U S B E I MIT G E W E B SW U C H E R U N G  E IN H E R G E H E N ­
D E N  Z U S T Ä N D E N

GY. CSABA, I. TÖRŐ, T. ÁCS u n d  F . I. KISS f

E s wurde in  T ierversuchen die G ew ebsreaktion der Thym usdrüse bei verschiedenen  
m it G ew ebsw ucherungen einhergehenden Z uständen untersucht und festgeste llt, dass das 
progressive, proliferative Stad ium  von  G eschw ülsten und Tuberkulose, sow ie Schw anger­
sch a ft eine H yperfunktion des T hym us auslösen, die sich  in  der Vermehrung der H assalschen  
K örperchen , im  E rscheinen grosser Mengen von  P A S-positiver Substanz und P A S-positiven  
T h y m o zy ten  in letzteren , sow ie in  einer starken m astzeiligen  R eaktion m anifestiert. D iese  
E rschein un gen  werden m iteinander in  Verbindung gebracht und die Schlussfolgerung gezogen, 
dass d ie H assalschen K örperchen über eine ak tive , drüsenartige Funktion verfügen und dass 
sich  d ie T hym ozyten  verm utlich  in  M astzellen um w andeln . A ls Unterschied zw ischen den  
T h y m o zy ten  und L ym ph ozyten  wird festgeste llt, dass die Thym ozyten in  Verbindung m it 
den  obenangeführten Z uständen eine PA S-positive Su bstanz enthalten, während die L ym pho­
z y ten  der Lym phdrüsen und der Milz keinen solchen  S to ff  aufweisen. Verfasser sind der 
M einung, dass die F unktion  des Thym us sich in  erster R eihe in den Zuständen der Gewebs- 
dysharm onie  m anifestiert, im  G egensatz zu den übrigen Lym phorganen, die an der Abwehr  
der durch Frem dkörper verursachten Schädigungen teilnehm en.

D r. G yörgy  C s a b a , I
P ro f. Im re  T ö r ő , B u d ap est, IX . T ű zo ltó  ti. 58., H u n g a ry . 
T am ás Á cs
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