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L ite ra tu re  con ta ins n u m e ro u s  rep o rts  on th e  th y m u s  of h ig h er v e r te b ra te s  
while no d e ta iled  stud ies c o n ce rn in g  th is  o rg an  in  low er v e r te b ra te s , su ch  as 
the am p h ib ia n s , have so fa r  b een  m ade ex cep t fo r B a h g m a n n ’s  m o n o g rap h  
[12] on end o crin e  glands, w h ich  deals in  som e d e ta il w ith  th e  a n a to m y  and  
h isto logy  o f th e  am ph ib ian  th y m u s .

T he th y m u s  of the  A n tira , a g lan d u la r d e r iv a tiv e  o f th e  f irs t  b ran ch ia l 
a rches, is o f ep ith e lia l orig in . I t  is a p a ired  o rgan  w hich  arises b y  th e  p ro life ra ­
tion of cells from  th e  dorsa l en d s  o f th e  h y o m a n d ib u la r  and  b ra n c h ia l pouches. 
A fter fu ll d ev e lo p m en t, it  is s i tu a te d  p o ste rio r to  th e  ty m p a n ic  m em b ran e , 
beh ind  th e  eye and  v e n tra l to  th e  depressor m an d ib u lae  m uscle . T h e  organ  
m easu ring  3 m m  by  1.5 m m , h as  an  oval sh ap e . I t  reach es its  h ig h es t d ev e lo p ­
m en t in  y o u n g  in d iv id u a ls , a n d  d egenera tes w ith  ad v an c in g  age as i t  does in 
h igher v e r te b ra te s .

Since th e  th y m u s o f a m p h ib ia n s  has on ly  been s tu d ie d  in  its  an a to m ica l 
aspects , w hile its  ana to m ica l s tru c tu re  is h a rd ly  k now n , w'e have  u n d e rta k e n  
h isto log ical an d  h istochem ical in v es tig a tio n s  in th e  hope th a t  o u r re su lts  
m igh t give rise to  fu r th e r  re se a rc h  concern ing  th e  on togenesis and  phylogenesis 
o f th e  th y m u s .

M aterial and m ethod

Y o ung , sexually  m atu re  frogs (R a n a  r id ib u n d a , R a n a  escu len ta , B o m b in a  bo m b in a) 
w ere used . T h e  in te n tio n  was to  k eep  th e  an im als u n d e r co n d itio n s as n a tu ra l  as possible, 
so th e y  w ere k e p t  in th e  open w ith  freed o m  to  s tay  b o th  in  an d  o u t o f w a te r. T he in v es tig a tio n s  
to  be re p o rte d  w ere perform ed b e tw e e n  M arch and  S e p tem b er, i. e. d u rin g  th e  a c tiv e  phase  
o f  th e  an im als .

Since th e  th y m u s is e m p tied  ra p id ly  un d er e th e r  a n aesth es ia , i t  w as deem ed  necessary  
to  kill th e  an im a ls  by  d e cap ita tio n . T h e  in te n sity  o f  e v ac u a tio n  of th e  th y m u s  d u rin g  an aes­
th es ia  co rresp o n d s , according to  th e  l ite ra tu re , to  t h a t  obse rv ed  a f te r  a s ta rv a tio n  o f 6 days 
11 ]. T he ra p id  ev acu atio n  of th e  th y m u s  is well know n  as a sy m p to m  of th e  a la rm  re ac tio n
[10, И].

A to ta l  o f  150 an im als w as u sed  so th a t  300 th y m u ses  cou ld  be s tu d ied  h is to log ically  
an d  h is to ch cm ica lly . Several f ix in g  ag en ts , such as C arn o y ’s f lu id , ca lc ium -fo rm ol an d  picric 
acid-alcohol w ere applied acco rd ing  to  th e  m eth o d  o f s ta in in g , while fresh , fro zen  sections 
were used  fo r c e rta in  h is to ch em ica l te s ts . M e th y lb e n zo a te -p a ra ffin  served  as em b edd ing  
m edium  in  e v e ry  case. Serial sec tio n s 5 ц  th ic k  w ere m ade  in  6 d iffe ren t p lan es (4 sections 
p e r p lan e) so as to  be able to  s tu d y  th e  h isto logy  o f th e  o rg an  in all de ta ils .

1 Acta Morphologic« XII/1.
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T h e  sections to  be s ta in e d  w ith  B a r th a ’s h aem ato x y lin -eo sin  w ere f ix ed  in  C arn o y ’s 
f lu id .T h o s e  to  be dyed w ith a z a n  w ere  f ix ed  in ca lc ium -fo rm ol because C arn o y ’s flu id  co n ta in s 
a ce tic  a c id  w hich  causes th e  e p ith e lia l  re ticu lu m  o f th e  th y m u s  to  sh rin k .

T h e  presence  of com plex  c a rb o h y d ra te s  w as te s te d  b y  S c h iff’s p e rio d ic  re ac tio n  (PA S) 
a n d  a lso  b y  th e  m etach ro m as ia  fo llow ing  sta in ing  w ith  to lu id in e  b lue. F ix in g  w as p e rfo rm ed  
w ith  C a rn o y ’s f lu id  in  b o th  cases.

F e u lg e n ’s reac tio n  a n d  m e th y lg ree n  p y ro n in e  w ere em ployed  fo r th e  d e te c tio n  of 
n u c le ic  ac id s. T he PA S re a c tio n  se rv ed  as contro l. F ix in g  w as p e rfo rm ed  w ith  C arn o y ’s flu id .

O il re d  0 an d  th e  p la sm a l re a c tio n  were used  fo r th e  s tu d y  of lip ids. Oil red  0 w as d is­
so lved  in  iso p ro p y l alcohol. T h e  m a te r ia l  was f ix ed  in  calc ium -fo rm ol a n d  sec tioned  in  th e  
fro ze n  s ta te .

O f  v ita m in s , we te s te d  th e  p resen ce  of v ita m in  C. A fte r  m incing  th e  th y m u s  w as k e p t 
w i th o u t  f ix in g  in  5.7 and  10 p e r  c e n t  so lu tions o f s ilv e r n i tr a te  co n ta in in g  5 p e r cen t g lacial 
a ce tic  a c id  fo r 1 to  3 h ours. I t  w as th e n  d e h y d ra te d , em b ed d ed  in  p a ra f f in  an d  sectioned .

A c id  p h o sp h a tase  w as d e m o n s tra te d  accord ing  to  G om ori, succin ic a c id  d ehydrogenase  
w as te s te d  w ith  n eo te tra z o n iu m  c h lo rid e  (NTC) in  u n f ix e d  frozen  sections.

R esults

In  v iew  of th e  sc a rc ity  o f  d a ta  co ncern ing  th e  h isto log ica l s tru c tu re  of 
th e  a m p h ib ia n  th y m u s , i t  w as necessary  to  s ta in  i t  f ir s t  w ith  h aem a to x y lin - 
eosin  in  o rd e r to  a sce rta in  th e  basic  s tru c tu re  so as to  be ab le  to  ev a lu a te  
su b s e q u e n t resu lts  to  be o b ta in e d  w ith  th e  v a rio u s  specific  s ta in in g  m eth o d s 
an d  h is to ch em ica l p ro ced u res .

T h e  th y m u s  of th e  e x a m in e d  an im als w as fo u n d  to  be su rro u n d ed  by 
a c ap su le  o f  connective tis su e . B o th  th is  capsu le  an d  th e  th y m u s  itse lf  co n ta in ed  
n u m e ro u s  ch ro m ato p h o res . T h e  o rg an  consists o f  c o rtex  and  m ed u lla , a p a tte rn  
s im ila r  to  th e  th y m u s o f m am m als . H ow ever, th e  s im ila rity  is re s tr ic te d  to  
th e  m ere  ex istence  of th e se  tAvo com ponen ts, w hile th e ir  a rra n g e m en t, an d  so 
also th e  s tru c tu re  of th e  a m p h ib ia n  th y m u s , does n o t resem ble th a t  seen in 
m a m m a ls . W hile the  m a m m a lia n  th y m u s is lo b a te d , no reg u la r lobes d iv ided  
b y  c o n n e c tiv e  tissue w ere o b se rv ed  in  am p h ib ia n s . T he capsu le  form s sep ta  
w h ich  p ro je c t in to  th e  c o r te x  a n d  divide i t  in to  irreg u la r lobu les. T he la t te r  
a re  b o u n d e d  b y  sep ta  on tw o  sides only, w hile, on th e  th ird , th e  co rtica l p o rtio n  
passes in to  th e  m edu lla . L o b u la tio n  w as o b se rv ed  over th e  en tire  co rtex . 
T he l a t t e r  co n ta in ed  m o s tly  th y m o c y te s , w hile ep ith e lia l re tic u la r  cells seem ed 
to  c o n s t i tu te  th e  bu lk  o f th e  m ed u lla . T here  w as a ce rta in  n u m b e r o f th y m o ­
cy tes  in  th e  m edu lla ry  s u b s ta n c e  w hich m o reo v er co n ta in ed  a g re a t n u m b e r of 
la rg e , s tro n g ly  eosinophilic s tru c tu re s  m easu rin g  from  20 to  30 /< in d ia m e te r; 
th e y  c o rre sp o n d ed  to  H a ssa ll’s corpuscles.

T h e  ep ith e lia l re tic u lu m  consists  of la rg e , w eak ly  s ta in in g  cells; th e y  are 
p ro v id e d  w ith  processes, a n d  th e ir  cy top lasm  has a filam en to u s , fo am y  s tru c ­
tu re . T h ese  cells are to  be fo u n d  in  th e  co rtex  as w ell, an d  th e  b asic  fram ew ork  
o f th e  th y m u s  ev id en tly  co n s is ts  of ep ith e lia l re tic u lu m  also in  th e  A n u ra . 
T he m e d u lla  con ta in s vesse ls , m o stly  cap illa ries.

O u r o b se rva tions h a v e  b e e n  grouped acco rd in g  to  w h e th e r th e y  concern  
th e  c o r te x , m edulla  or H a s s a ll’s corpuscles.
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F ig . 1. M icroscopical s tru c tu re  of th e  th y m u s  in a n u ra n  am phib ians, -the c o rte x  and 
m e d u lla r  p a tte rn  is s im ila r to th a t  o f m am m alian  th y m u s . X 40 (Low pow er m ag n ifica tio n ) 
F ig . 2. L arge  eosinophilous cells c o n ta in in g  nucle i rich  in  chrom atin  as w ell a s  a cysta  

su rro u n d ed  by f la tten e d  ep ith e lo id  cells a re  to  he seen. x 4 0 0

Cortex

T his p a r t  o f th e  th ym us is r ic h e s t in cells and  co n stitu te s  a b o u t a th ird  of 
th e  th y m u s  tissue . T he cells to  he found  here  are  sm all th y m o cy tes  m easu rin g  
2 to  3 [1 in  d iam e te r . T hey  are r ic h  in c h ro m a tin . S ta in ed  w ith  azan , th e  co rtica l 
su b s ta n c e  as also th e  co n nec tive-tissue  cap su le  and  its sep ta  re v e a le d  the  
p resence  of co llagenous fibres w h ich  fo rm ed  sm all bundles in th e  capsu le . 
I t  w as ch iefly  here  th a t  po ly sacch arid es  w ere observed  in th e  th y m o c y te s . 
M e tach ro m a tic  s ta in in g  w ith to lu id in e  b lue  rev ea led  a sm all n u m b e r o f  v io let-
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F ig . 3. T h y m u s  co rtex  w ith  a se p tu m  o f connective  t is su e  w ith o u t fo rm ing  o f re g u la r  
lobes; th y m o c y te s ,  ly m p h o cy tes  a n d  cells o f th e  e p ith e lia l  re ticu lu m  are  to  be  seen , a ll

r ic h  in R N A . X 200 —
F ig .  4. F eu lgen  re ac tio n  in  th e  m edulla  o f  th y m u s  in  an u ra . X 200. —■

re d d ish  cells in  th e  co n n ec tiv e-tissu e  capsu le . T h e ir  co loura tion  w as d iffu se , 
and  th e y  resem bled  m a s t cells as seen in th e  su b c a p sn la r  zone of th e  th y m u s  
of h ig h e r  v e r te b ra te s . T he th y m o c y te s  and  som e e p ith e lia l re ticu la r cells show ed 
R N A  a c t iv i ty .

P y ro n in o p h ilia  w as w e a k e r th a n  in  th e  m e d u lla . The cells to o k  b o th  
m e th y l g reen  and  p y ro n in e . W e observed p y ro n in o p h ilia  in th e  nucleo lus and  
n u c le a r  m em b ran e  o f th e  e p ith e lia l cells as also  in  th e  cell m em b ran e  o f th e  
th y m o c y te s . I t  follows th a t ,  in  th e  co rtica l s u b s ta n c e , R N A  is co n ta in ed  in 
th e  th y m o c y te s , ly m p h o cy te s  and  th e  e p ith e lia l  re tic u la r  cells a like .

T h e  cells o f th e  co n n ec tiv e -tissu e  se p ta , th e ir  cell m em brane an d  n u c le a r  
m e m b ra n e s  in  p a r tic u la r , g av e  a positive  ac id  p h o sp h a ta se  reac tio n .
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F ig . 5. D ro p le ts  a n d  g ra n u le s  o f lipids in th e  m e d u lla ;  oil red  О sta in in g . X 200 . — 
F ig . 6. H a ssa ll’s co rpuscles filled  w ith  PA S p o s itiv e  sub stan ce  an d  v acuo les . X 400.

M edulla

T his area  co n ta in s  m o s t of th e  e p ith e lia l re ticu la r cells o f th e  th y m u s , 
fu r th e rm o re  H assa ll’s co rpuscles, an d  a few  th y m o cy te s . H is to ch em ica l reac ­
tio n s  w ere u su a lly  m ore p ronounced  th a n  in  th e  co rtex . Oil red  0 rev ea led  
the  p resence o f u n ev en ly  d is tr ib u te d  lip id s . Sections from  th e  m idd le  p lan e  of 
th e  o rg an  seem ed to  be r ic h e s t in lip ids. T h e y  ap p eared  in th e  fo rm  o f d ro p le ts  
an d  g ranu les. F re sh ly  fro zen  sections w ere  used  for the  re a c tio n : since  th e ir  
th ick n ess  v a ried  b e tw een  10 and 15 /t, i t  w as n o t possible to  d e m o n s tra te  th e  
lip ids in  th e  cells th em se lv es .

T he ep ith e lia l re t ic u la r  cells gave a p o s itiv e  p lasm al reac tio n  w h ich  seem ed 
to  he hom ogeneous o v e r th e  en tire  m e d u lla ry  su b stance , a p h en o m en o n  
in d ic a tiv e  of th e  p resen ce  of p lasm alogen .
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A  p o s itiv e  PAS reac tio n  in d ica tiv e  o f th e  p resence  o f p o ly sacch arid es , 
w as o b se rv e d  in  H assa ll’s co rpuscles and  a ro u n d  th e m  in certa in  cells o f  th e  
e p ith e lia l  re ticu lu m .

T h e  m e d u lla ry  su b stan ce  ex h ib ited  a v ig o ro u s nucleic acid a c t iv i ty .  
T he n u c le i o f  th e  ep ith e lia l r e tic u la r  cells an d  th e  nucleo li of th e  th y m o c y te s  
show ed  in te n s iv e  p y ro n in o p h ilia .

H assaW s corpuscles

T h e ir  s tru c tu re  is e ssen tia lly  th e  sam e as in  h ig h er v e rte b ra te s : a c e n tra l , 
so -ca lled  a c tiv e , p a r t  is su rro u n d e d  b y  a cap su le  o f  endo thelio id  cells. U n d e r  
th e  m ic ro sco p e , th is capside is áeen to  su rro u n d  s tru c tu re  consisting  o f a sing le  
an d  so m e tim e s  o f several cells. T h e ir  nucleus is g ra n u la r  an d  abounds in  c h ro ­
m a tin . T h e  c e n tra l, ac tive  p a r t  o f  H assa ll’s co rp u sc le  h as, th u s, a ce llu lar s t r u c ­
tu re  in  c o n tr a s t  to  th e  organ  in  h ig h er v e r te b ra te s . I t s  size is ab o u t 20 to  30 p.  
The e n d o th e lio id  capsule consists  o f 2 to  3 cells. A zan  s ta in  revealed  c o lla ­
genous f ib re s  betw een  them . T h e  cen tra l p a r t  o f  H a ssa ll’s corpuscles c o n ta in e d  
m u ch  D N A . T h e  cy top lasm  w as b r ig h t red  in  co lo u r an d  th e  nucleus g reen ish - 
b lue in  p re p a ra t io n s  s ta in ed  w ith  m e th y lg reen  p y ro n in e . T he n uclear m e m b ra n e  
an d  th e  n u c leo lu s  in the  c e n tra l —  i. e, th e  e n z y m a tic a lly  and  h is to ch em ica lly  
ac tiv e  —  p a r t  of H assa ll’s co rpuscles gave a p o s itiv e  p h o sp h a tase  re a c tio n .

B esid e  H  assa ll’s corpuscles a sm all n u m b e r  o f cysts  filled w ith  PA S- 
p o s itiv e  s u b s ta n c e  was found . W h e th e r  th e y  re p re se n t a cystic  d eg e n e ra tio n  
of H a s s a ll’s corpuscles or, on th e  c o n tra ry , th e  in c ip ie n t s tage  of th e ir  fo rm a tio n  
(as c la im ed  b y  T örő and  Á r o s  —  11) has y e t to  be c la rified  up . Cysts in  a m p h i­
b ian s a re  n o t  lin ed  by  co lu m n ar ep ith e liu m ; th e y  h av e  an  ep ithe lium  o f  f la t  
cells a n d  som etim es co n ta in  colloid.

A ll re a c tio n s  for th e  d e m o n s tra tio n  of v i ta m in  C were nega tive  so t h a t  
the th y m u s  o f  am p h ib ians seem s to  co n ta in  no su ch  com pound.

D iscussion

H is to lo g ic a l and  h is to ch em ica l e x am in a tio n s  h av e  proved  the  lu y m u s  of 
A n u ra  to  be s im ila r to  the  co rresp o n d in g  o rg an  o f  h ig h er v e rte b ra te s  in  som e, 
and  d is s im ila r  in  o th e r re sp e c ts . A ltho u g h  m orpho lo g ica lly  th e  H a s s a ll’s 
co rp u sc les  o f  A n u ra  differ from  th o se  of h ig h er v e r te b ra te s , th ey  show  h a rd ly  
an y  d iffe re n c e  in  h istochem ica l reac tio n s . T s c h a s o w n i k o w  [ 6 ]  a fte r  X -ra y  
i r r a d ia t io n  o bserved  the  d e v e lo p m en t of H a ssa ll’s corpuscles w hich h ad  a 
c e n tra l  p a r t  consisting  of b u t  one or tw o cells. H e reg a rd ed  th is p h en o m en o n  
as a s y m p to m  o f d egenera tion  in d u ced  by  th e  ir ra d ia tio n . W e, too , succeeded  
in  o b se rv in g  such  s tru c tu re s  a n d  suggest th a t  th is  ty p e  of H assa ll’s co rp u sc le
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does n o t in d ica te  d e g en e ra tio n  b u t  is c h a ra c te ris tic  of the  p h y lo g en e tica lly  
low  am ph ib ians.

I t  should  be n o te d  th a t  a H assa ll’s corpuscle co n sisting  o f  a single cell 
rem ain s u n ice llu la r d u rin g  th e  w hole tim e  of th e  an im als  deve lopm en t. 
(The single cell re p re se n ts  here  th e  ce n tra l, ac tiv e , p a r t  o f th e  co rpuscle .) I t  is 
know n from  o b se rv a tio n s  in v itro  of th e  th y m u s  of h ig h er v e r te b ra te s , e. g. 
gu inea  pigs or m ice, th a t  a t  a ce rta in  phase  in  the  d ev e lo p m e n t o f  H assa ll’s 
corpuscles th e ir  c e n tra l p a r t  consists o f b u t  a single cell.

A ccum ula tion  of P A S -positive  m a tte r  in H assa ll’s co rpusc les goes hand 
in  h an d  w ith  an  e x tre m e ly  w eak  en zy m atic  a c tiv ity  of th e  th y m u s . T örő [5] 
c laim s th a t  th e  p ecu lia r co n cen tric  on io n -leaf p a tte rn  o f th e  c e n tra l  p a r t of 
H a ssa ll’s corpuscles develops from  th e  P A S -positive  su b s ta n c e s  in  th e  cells. 
Such a concen tric  p a t te rn  has n o t been observed  in th e  H a ssa ll’s corpuscles 
o f th e  a m p h ib ian  th y m u s . I t  shou ld  be rem em b ered  th a t  th e  e p ith e lia l  potency 
of th e  th y m u s is n o t the  sam e in  A nura  as in  v e rte b ra te s  o f th e  h ig h er orders. 
T he th y m u s arises from  th e  fo u rth  and  f if th  b ran ch ia l po u ch es in th e  form er, 
an d  from  th e  th ird  an d  fo u rth  in th e  la t te r .

S trong  P A S -p o s itiv ity , observab le  in H assa ll’s corpuscles a n d  in the  cells 
o f th e  co rtex  in d ica te s  th e  presence of a considerab le  am o u n t o f  po lysaccharides . 
Ju d g in g  from  th e  d ig e s tib ility  b y  sa liva , th e  P A S -p o sitiv ity  is d u e  to  the  pre­
sence of g lycogen. I t  serves as a reserve to  be consum ed by th e  o rgan ism  when 
food is scarce. H ence th e  am p h ib ian  th y m u s  can be re g a rd e d  as a cen tre  of 
p o ly sacch arid e  m e tab o lism , a sto rehouse  o f c a rb o h y d ra te .

T hough  fa ir ly  a c tiv e , th e  m edulla  o f th e  am p h ib ian  th y m u s  does not 
e x h ib it th e  m u ltip lic ity  o f 11NA and  D N A  observab le  in  th e  corresponding  
o rgan  of ra ts  or m ice. T h is w as illu s tra te d  b y  the  un ifo rm  in te n s i ty  of m ethyl- 
green py ron ine  s ta in in g , a n d  a phenom enon  ind ica tiv e  of th e  w e a k  nucleic-acid 
m etabo lism  in th e  th y m u s  of A nura .

E n z y m a tic  a c tiv ity  w as likew ise w eak er th a n  in th e  th y m u s  o f m am m als. 
T h is show s th a t  the  fu n c tio n s  of the ep ith e lia l re tic u la r  cells a re  n o t as m any- 
fo ld  as in m am m als  [8], a fa c t in accord w ith  th e  phy logén ie  ra n k  of am phib i­
ans [10]. I t  is, on th e  o th e r  h a n d , n o te w o rth y  th a t  th e  a m p h ib ia n  thym us is 
so ac tiv e  as reg a rd s  s to rag e  of g lycogen. The e p ith e lia l re t ic u la r  cells are 
in cap ab le  of sy n th e tiz in g  D N A  so th a t ,  in  th is resp ec t, a m p h ib ia n  m etabolism  
is essen tia lly  d iffe ren t fro m  th a t  of th e  m am m als, a p h en o m e n o n  associated 
w ith  the  p o ik ilo th e rm ia  o f  a m p h ib ian s .

S uininary

Sections p re p a re d  from  th e  th y m u s of ta illess am p h ib ian s h a v e  b e en  su b jected  to h is­
to logical and h is to ch em ica l an aly ses. I t  was fo u n d  th a t  all p rin c ip a l m o rp h o lo g ica l s tru c tu re s  
observab le  in th e  th y m u s  of h ig h er v e rte b ra te s , such  as co rtex  an d  m ed u lla , H assall’s corpus­
cles and  ep ith e lia l re ticu lu m , w ere likewise p re sen t in th e  am p h ib ian  th y m u s ;  th e  h istochem ical 
reac tio n s  were p ra c tic a lly  id en tica l w ith  those  o b ta in ed  in h igher v e r te b ra te s .



8 E. KAPA

R E F E R E N C E S

1. H a m m a r , F . A.: (1939) N e u e s  u n d  A ltes ü b e r d ie  T h y m u sd rü se . U p p sa la  L äk . —  
F o re n . F ö r h .  44 , 319. — 2. K i s z e l y , G y ., B arka , T .: (1958) G y a k o rla ti  m ik ro te ch n ik a  és 
h is to c h e m ia . M edicina, B u d ap es t. —  3. M ö l l e n d o r f f , W .:  (1943) E in  H a n d b u ch  de r m ik ro ­
sk o p isc h e n  A n a to m ie  des M enschen. P a r t  IY . Springer, B erlin . —  4. T örő , I . :  (1958) S z ö v e tta n , 
M ed ic in a , B u d a p e s t.  — 5. T örő , I . :  (1 9 5 9 ) A csecsem őm irigy sz ö v e ti szerkezete. M TA Bioi. 
Csop. K ö z i . 2 , —  6. T SCH A S O W N IK Ow , N .: (1929) E inige D a te n  z u r  F ra g e  von  de r S t r u k tu r  
der T h y m u s d rü s e  au f G rund e x p e r im e n te l le r  Forschungen . Z. f. Z ellforsch. 8, 251. —  7. 
R u g h , R . :  (1951) The Frog. B la k is to n , Ph ilade lph ia . —  8. Sm i t h , C., P a r k h u r s t , H . T .: 
(1949) S tu d ie s  on  th e  T hym us of th e  M a m m a l, A nat. R ec. 103, 649. —  9. B e s s e l y , O. A ., 
K i n g , C. G . : (1933) The D is tr ib u tio n  o f  V ita m in  C in P la n t  a n d  A n im a l T issues, an d  i ts  D e te r ­
m in a tio n . J .  b io l. Chem. 103, 687. —  10. Se l y e , H .: (1950) T h e  P h y s io lo g y  an d  P a th o lo g y  of 
E x p o su re  t o  S tre ss . A cta One. M o n tre a l .  — 11. T örő, I .,  Á r o s , B .: (1958) A th y m u s  re a k ­
ciója k ü lö n fé le  szöveti b e h a táso k ra . M T A  Biológiai és O rvosi T u d o m á n y o k  O szt. K ö z lem én y e i 
8. —  12. B a r g m a n n , W.: (1943) D e r  T h y m u s  im  H a n d b u ch  d e r  m ik roskop ischen  A n a to m ie  
des M e n sc h e n . W. v. M öllendorff, e d . S p rin g er, Berlin.

H ISTO LO G ISC H E U N D  H IS T O C H E M ISC H E  U N T E R S U C H U N G  
D E R  T H Y M U S D R Ü S E  VON F R O S C H L U R C H E N

(R ana rid ib u n d a , R a n a  esculenta , B om b in a  b o m b in a)

Е. KAPA

A n  T h y m u sd rü se n sc h n itten  v o n  F rosch lu rchen  w u rd e n  h isto log ische  u n d  h is to c h e -  
m ische U n te rsu c h u n g e n  d u rch g efü h rt u n d  festgeste llt, daß  d ie w ich tig e ren  m orpholog ischen  
E in h e ite n  d e s  T h y m u s von h öheren  W irb e ltie re n : die M ark- u n d  R in d en su b s tan z , die H a ssa ll­
k ö rp e rc h e n  sow ie  das E p ith e lre tik u lu m  a u c h  im T hym us d e r F ro sch lu rch e  nachgew iesen  
w erden k ö n n e n .  D ie Ergebnisse de r h is to ch e m isch e n  R e ak tio n en  w a ren  m it denen  der h ö h e ren  
W irb e ltie re  a n n ä h e rn d  identisch.

ГИСТОЛОГИЧЕСКОЕ И ГИСТОХИМИЧЕСКОЕ ИССЛЕДОВАНИЕ ЗОБНОЙ 
ЖЕЛЕЗЫ БЕСХВОСТНЫХ ЗЕМНОВОДНЫХ

(R an a  rid ib u n d a , R a n a  escu len ta , B om b in a  b o m b in a ) 

ä .  К А П А

Автор на срезах зобной железы бесхвостных земноводных проводил гистологи­
ческие и гистохимические исследования. Он установил, что основные морфологические 
единицы зобной железы высших позвоночных, мозговое и корковое вещество, гассалев- 
ские тельца н эпителиальная сеточка, обнаруживаются также в зобной железе бесхво­
стых земноводных. Результаты гистохимических реакций приблизительно одинаковы 
с результатами, полученными у высших позвоночных.

E s z te r  К а р а , B u d a p e s t  IX . Tűzoltó u . 58. H u n g a ry
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