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Incorporation of 3sS-Labelled L-Cysteine and L-Methionine in the Ependyma of the Subcommissural  
Organ in the Thyroidectomized R a t  

SLOI"ER et  al. 1 h a v e  repor ted  conspicuous incorpora t ion  
of 3~S-Iabelled cyste ine in the  e p e n d y m a  of the  subcom-  
missurat  organ (SCO). Prev ious  results  ~ also suggest  t h a t  
a change of thy ro id  funct ion in ra ts  t r ea ted  wi th  thio-  
uracil  or  excess thy rox ine  is accompanied  by  a change 
in t he  incorpora t ion  of ~sS-labelled cyste ine in the  SCO. 
No studies on the  incorpora t ion  of *sS-labelled meth ion ine  
in the  SCO have  been m a d e  so far. 

The  funct ion  of the  SCO is stil l  obscure. Tile physio-  
logical significance of its po ten t ia l  secretory ac t i v i t y  is 
no t  clarified. Numerous  expe r imen ta l  studies 3 exis t  on  
the  morpho logy  and me tabo l i sm  of the  SCO. His to-  
chemical ly ,  t he  presence of p ro te in-bound S H  and SS 
groups in the  e p e n d y m a  of t he  SCO has been  noted*.  
This  sulphur-r ich  pro te in  is c la imed to  be par t  of t he  
' secre tory  mate r ia l '  of the  organ.  This  mate r ia l  is selec- 
t i ve ly  s ta inable  by  the  his tological  me thods  which also 
stain the  'neurosecre tory  ma te r i a l '  in the  hypo tha l amic -  
hypophysea l  system. 

The  hypothes i s  t h a t  cyste ine is incorpora ted  in the  
' secre tory  mate r i a l '  has  resul ted in a t t e m p t s  to  use the  
in tens i ty  of incorpora t ion  of labelled cyste ine as an 
indica tor  of the  secretory or  metabol ic  a c t i v i t y  of the  
SCO. I t  is l ikely  t h a t  a high propor t ion  of the  label led 
cyste ine is incorpora ted  in protein .  Methionine,  too, is 
p robab ly  incorpora ted  in protein .  GAITONDE and RICH- 
TER 5 showed tha t ,  a f ter  in jec t ion  of label led methionine ,  
some 80% of t he  label  found in the  bra in  of t he  r a t  are  
present  in protein .  The  pro te in  f rac t ion labelled wi th  
35S af ter  in jec t ion  of label led meth ion ine  has no t  been 
studied.  I t  can be assumed,  however ,  t h a t  l ike cysteine,  
labelled meth ion ine  is also incorpora ted  in the  ' secre tory  
mater ia l ' .  

The  pr incipal  a im of t he  present  s tudy  was to invest i -  
gate  the  effect  of t h y r o i d e c t o m y  on the  incorpora t ion  of 
35S-labelled cyste ine and meth ion ine  in the  SCO. The  
difference in t he  effect  of  t h y r o i d e c t o m y  oil t he  incor- 
porat ion,  if any,  was expec ted  to  th row some l ight  on 
the  ques t ion  whe the r  label led cys te ine  and meth ion ine  
are incorpora ted  in t h e  same or in d i f ferent  proteins.  

Material and methods. A to ta l  of 72 male  adul t  a lb ino 
ra ts  were used. All  ra ts  were  kep t  in the  same room 
dur ing the  tes t  period. T h e y  received s tandard  pel le t  
diet  and t ap  wa te r  ad l ibi tum.  36 of the  an ima l s  were 
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Diagrams showing the grain counts (mean of 6 animals) found at- 
different times after injection of the isotope in the ependyma of 
the subcommissural organ. - - - ,  control group; , thyroidecto- 
mized. Triple, single dots: P < 0.001, 0.05 (difference of mean from 
corresponding mean of controls; change of mean between 2 times 
of observation; with arrow indicating direction of change). 

t hy ro idec tomized  under  anaesthesia,  while t he  o ther  36 
served as controls .  8 weeks later,  18 thyro idec tomized  
an imals  and 18 animals  f rom the  cont ro l  group received 
an average  dose of  150 t~Ci of  35S-labelled cys te ine  
(L-Cysteine-S 35 hydrochlor ide,  The  Rad iochemica l  Cen- 
tre, Amersham,  Bucks.,  England)  by  i.p. inject ion.  18 thy-  
ro idec tomized  and 18 control  ra ts  received a dose of 
150 ~Ci of asS-labelled meth ion ine  (L-Methionine-S 35 
hydrochlor ide ,  The  Rad ioehemica l  Centre, Amersham,  
Bucks. ,  England) .  6 animals  f rom each group were  
sacrificed by rapid  decapi ta t ion  30 min,  6 h and 24 h, 
respect ively ,  a f te r  inject ion.  

The  para f f in -embedded  brains  were cu t  sag i t ta l ly  in 
serial  sections a t  7 ~zm. Auto rad iograms  were  made  by  
the  emuls ion method ,  using K o d a k  N T B  2 emulsion.  The  
slides were s tored in t igh t - t igh t  boxes for 32 days  a t  
4°C and developed in K o d a k  D 11 developer ,  and f ixed 
wi th  Kodak  rapid  fixer.  The  sections were s ta ined wi th  
haematoxyl in-cos in .  

Grain counts  were made  using an eye-piece micro-  
me te r  wi th  × 10 eye-piece and × 100 object ive .  The  area 
counted  measured  150 × 75 tzm. I0 areas of the  subcom- 
missural  e p e n d y m a  of each ra t  were counted.  

F r o m  the  series of counts  thus  obta ined,  the  m e a n  
va lues  and the i r  s tandard  devia t ions  were calculated.  
S tuden t ' s  t- test  was appl ied  in compar ing  the  means,  
by  pairs  6. The  m a t h e m a t i c a l  ca lcula t ions  were made  by  
the  Compute r  Centre  of  the  Hels ink i  Univers i ty .  

Results and discussion. The results  are presented in 
the  Figure.  In tense  incorpora t ion  of bo th  cysteine and 
meth ion ine  in the  e p e n d y m a  of t he  SCO was seen. How- 
ever,  the  incorpora t ion  of eyste ine seems to differ f rom 
t h a t  of methionine .  On the  whole, the  counts  were 
marked ly  lower in the  thy ro idec tomized  rats,  compared  
wi th  the  controls.  

The  metabo l i sm of cys te ine  in the  e p e n d y m a  of the  
SCO is obvious ly  d i f ferent  f rom t h a t  of methionine.  This  
is suggested by  the  differences in incorpora t ion  and by  
the  differences in the  effect  exer ted  by thyro idec tomy.  
No th ing  can be said concerning the  charac ter  of t he  
prote ins  label led by  the  3~S of t he  amino  acids examined .  
Kine t i c  analysis  of the  resul ts  migh t  cons t i tu te  an ap-  
proach to th is  problem.  Such studies are in progress ~. 

Zusammen[assung, Nach  Thyrco idek tomie  wurde  die 
Inkorpora t ion  von  i.p. ve rabfo lg tem und m i t  ~5S mar-  
k ie r tem Cystein und Methionin im E p e n d y m  des Sub- 
kommissura lo rgans  dcr  R a t t e  untersucht .  Die Cystein-  
A u f n a h m e  war  st&rker reduzier t  als diejenige yon Me- 
thionin.  
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