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Cas t ra t ion  and b i l a te ra l  adrona lec tomy cause  hyper t rophy  of the thymus in r a t s  and inc rease  
the incorpora t ion  of thymidine-H 3 into the nuclei  of epi thel ial  cells.  Adrena lec tomy also leads 
to an i nc rea se  in the incorpora t ion  of g lyc ine-H 3 into ce l l s  of the medul la ry  layer ,  C a s t r a -  
tion, on the o ther  hand, r educes  the intensi ty of incorpora t ion  of labeled glycine. An inc rea se  
in the incorpora t ion  of g lycine-C 14 into the epi thel ial  ce l l s  is obse rved  in thyro idec tomized  
r a t s ,  indicating act ive pro te in  synthesis .  

Connections between the thymus and adrenals ,  gonads,  and thyroid  have recent ly  a t t rac ted  cons ide r -  
able attention in the l i t e ra tu re .  Conflicting r e su l t s  r egard ing  the s ta te  of the thymus in the absence of c o r -  
t i cos toro ids  and sex  and thyroid  ho rm ones  have  been obtained [1-6, 8, 9, 12-14]. In these  invest igat ions 
attention was concentra ted  on descr ip t ion  of the morphologica l  p ic ture  of the thymus.  Only a few studies 
of me tabo l i sm in the thymus a f te r  adrena lee tomy have been under taken [7, 10, 11]. However ,  no i n fo rma-  
tion could be  obtained on changes in p ro te in  and nucleic acid me tabo l i sm in the thymus af ter  cas t ra t ion  and 
thyroidectomy.  

It was accordingly  decided to under take  a morphological  and autoradiographic  invest igat ion of the 
thymus a f t e r  adrena lec tomy,  cas t ra t ion ,  and thyroidec tomy,  using labeled p r e c u r s o r s  of pro te in  and nucleic 
acids,  in o r d e r  to shed light on this p rob lem.  

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

Expe r imen t s  wore  c a r r i e d  out on 82 malo albino r a t s  weighing 90-100 g. The animals  were  divided 
into 3 groups  (1 - adrena lec tomy,  2 - cas t ra t ion ,  and 3 - t h y r o i d e c t o m y ) ,  all rece iv ing  the o rd ina ry  diet. 
Throughout the expe r imen t  the adrenalectomAzed r a t s  were  given 0.9% NaC1 solution to d r inL  The animals  
we re  sac r i f i ced  2 weeks  a f te r  the operat ion,  and the thymus  was  r emoved  and fixed in C a rnoy ' s  fluid. Af te r  
h is tological  t r e a t m e n t  the paraf f in  sect ions  were  s ta ined with hematoxyl in-eos in ,  Heidenhain 's  azan, and 
fo r  g lycoprote ins ,  and the Feulgen reac t ion  was  c a r r i e d  out fo r  DNA. 

F o r  the autoradiographic  s tudies ,  thymidino-H 3 was injected in t raper i tonea l ly  into the ad rena lec -  
tomized  and c a s t r a t e d  ra t s  1 h be fo re  sac r i f i ce  in a dose  of 1 /~Ci/g body weight. In the other  s e r i e s  of 
expe r imen t s  the adrena iec tomized  and c a s t r a t e d  r a t s  r ece ived  an injection of g lyc ine-H 3 in a dose  of 2 
/~ Ci /g  body weight 3 h before  sacr i f ice .  The thyro idec tomized  ra t s  were  injected in t raper i tonea l ly  with 
g lycine-C 14 1 h before  sac r i f i ce  in a dose of 0 .5 /zCi /g  body weight. Af ter  fixation in Ca rnoy ' s  fluid, the 
t i s sue  of the thymus was t r e a t ed  by the usual  autoradiographic  method. Sections were  coated with type R 
(NIKF1) liquid nuc lear  emulsion.  After  exposure  for  1-2 weeks at 4 ~ the developed p repa ra t ions  were 
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TABLE 1. Changes in Relat ive  Weight 
of the Thymus  2 Weeks a f te r  Adrena lec -  
tomy,  Cas t ra t ion ,  and Thyro idec tomy 
( M •  

!wt. of 
~ thymus 

Animal group o ~ (in mg/ p 
6"~ 100 g 
z ~ body wt 

Control 10 [ 225:t:24 <0,001 
Adreaalectomy 10 511 :~51 
Control 9 2024-13 .<0,001 
Castration 13 3714-34 
Control 6 12134-12 <0,001 
Thyroldectomy 9 [1264-15 
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Fig. 1. Incorpora t ion  of thymidine-H 3 (A), 
g lyc ine-H 3 (B), and glycine-C 14 (C) into 
epi thel ia l  ce l ls  of thymus 2 weeks a f te r  
ad rena lec tomy (1), ca s t r a t ion  (2), and 
thyro idec tomy (3). 

v iously  [1, 3], and for  this  r e a s on  attention 
epi thel ia l  cel ls  of the medul la ry  l ayer .  

s tained with hematoxyl in  and eosin. The n u m b e r  of g ra ins  of 
reduced s i l ve r  were  counted in 60 f ie lds  of v is ion under  a 
magnif icat ion of 300 t imes .  The n u m e r i c a l  r e su l t s  were  
analyzed by s ta t i s t i ca l  methods.  

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

In 2 groups  of an imals  (cas t ra t ion and adrenalec tomy)  
an i nc r ea se  in the weight of the thymus  and widening of i ts  
cor t i ca l  l aye r  were  obse rved  (Table 1). The n u m b e r  of 
mi to ses  in the lymphoeytes  of the cor t i ca l  l a y e r  was in-  
c reased .  

Hyper t rophy  of the epi thel ia l  ce l l s  and an i nc r ea se  in 
the s ize  of the i r  nuclei ,  en l a rgemen t  of the H a s s a l l ' s  c o r -  
pusc les ,  and an i nc r ea se  in the in tensi ty  of the i r  r eac t ion  for  
g lycoprote ins  were  obse rved  in the medul la ry  l aye r .  Conse -  
quently, the absence  of sex  h o r m o n e s  or  adrenal  h o r m o n e s  
f r o m  the body leads  to an i n c r e a s e  in act ivi ty  of the thymus 
cel ls ,  e spec ia l ly  of  i ts  epi thel ial  cells .  

The autoradiographic  inves t igat ion of the thymus  in 
these  g roups  of expe r imen ta l  r a t s  r evea l ed  s t imula t ion  of 
synthes is ,  as  shown by the intensi ty  of incorpora t ion  of 
labeled p r e c u r s o r s :  thymidine-H 3 and g lyc ine -H 3. Cont ras t  
au toradiographs  of the thymus in c a s t r a t e d  and adrenalecto~ 
mized animals  r evea led  a more  in tensive incorpora t ion  of 
labeled p r e c u r s o r s  than in the control ,  while the content of 
rad ioac t ive  label  in the cor t ica l  l a y e r  was h igher  than in the 
medul la ry  l ayer .  Inc reased  act ivi ty of lymphoid ce l l s  of the 
thymus under  s i m i l a r  conditions has  been  desc r ibed  p r e -  
in this invest igat ion was concent.rated on act ivi ty of the 

Quanti tat ive analys is  of autoradiographs  of the thymus  (medul lary  layer)  showed that  incorpora t ion  
of thymidine-H 3 in ad rena lec tomized  r a t s  was i n c r e a s e d  to 303 4-44 compared  with the control  (157 • 12), 
and the value a f t e r  ca s t r a t ion  was 470 • (P < 0.01; Fig. 1). The level  of p ro te in  me tabo l i sm  in the 
medul la ry  l aye r  of the thymus was e s t ima ted  f r o m  the incorpora t ion  of g l y c i n e - H 3 : 2 6 2  • 24 in the con-  
t r o l s  and 318 • in the adrena lec tomized  an imals  (P < 0.05). Meanwhile, a f te r  cas t r a t ion  the i n c o r p o r a -  
tion of g lyc ine-H 3 in the medu l l a ry  l a y e r  was signif icantly reduced to 206 • 8 (Fig. 1). Consequently,  
a f t e r  adrena lec tomy,  i nc rea sed  incorpora t ion  of thymidine-H 3 and g lye ine-H 3 into the thymus  was obse rved ,  
poss ib le  conf i rmat ion  of the hypothes is  that  p ro te in  and nucleic acid m e t a b o l i s m  is s t imula ted  a f t e r  ad-  
rena lec tomy.  However ,  a f te r  cas t ra t ion ,  in con t ras t  to adrena lec tomy,  incorpora t ion  of g lyc ine-H 3 was r e -  
duced. This  can evidently be explained by the absence of endogenous sex hormones ,  with the i r  anabolic 
s t imulat ing action on pro te in  synthesis .  The r a i sed  level  of incorpora t ion  of thymid ine-H 3 in the thymus 
of the c a s t r a t e d  ra t s  i s  evidence of the i r  intensif ied DNA metabo l i sm.  

Af ter  thyro idec tomy,  a dec r ea s e  in the weight of the thymus was obse rved  (Table 1). His to logica l  
sect ions  through the gland showed a d e c r e a s e  in width of the cor t i ca l  l ayer ,  the appearance  of pale  a r e a s  
in its pa renchyma ,  and a dec r ea s e  in the number  of lymphocytes  and in the number  of  mi toses .  The in-  
c r e a s e  in s ize of the nuclei  of  the epi thel ial  cel ls ,  the i nc rea se  in intensi ty  of staining of the i r  cy top l a sm 
for  g lycoprote ins ,  and the i n c r e a s e  in s ize  of the H a s s a l l ' s  co rpusc le s  a re  all  evidence of high act ivi ty of 
the epi thel ium of the thymus  in adrena lec tomized  animals .  

The au torad iographic  inves t igat ion in thyro idec tomized  ra t s  showed that  incorpora t ion  of g lyc ine-C 14 
was higher  (415 =~34) than in the control  (293 ~30,  P < 0.05, T a b l e l ) .  After  thyro idec tomy,  bes ides  inten- 
s ive des t ruc t ion  of lymphocytes ,  hyper t rophy  of the epi thel ia l  cel ls  evidently takes  p lace  and the i n c o r p o r a -  
t ion of g lyc ine-C 14 is  i nc reased ,  conf i rming the high level  of p ro te in  synthes is  in these  cells .  
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The results of the autoradiographic and morphological investigations of the thymus thus showed that 
adrenalectomy and castration lead to its hypertrophy and to the stimulation of synthesis in the epithelial 
cells of its medulla. Thyroidectomy reduces the weight of the thyroid and the number of lymphocytes which 
it contains but stimulates activity of its epithelial cells. 
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