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Reciprocal changes in/serum free ~hyroxineJraction and/thyrotropirc!evel after~_administration 
of/thiocyanate to~ats '-" 
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Summary.  The admin i s t r a t ion  of t h iocyana t e  to  ra ts  caused a s ignif icant  increase of se rum free t hy rox ine  fract ion,  
which coincided wi th  the  s ignif icant  decrease of T S H  level. The o the r  c o m p o n e n t s  (AFT~, T~, T~) in serum a t  this  t ime 
were decreased or unchanged .  The f inding suggests  the  role of free t hy rox ine  f ract ion in feed-back  regula t ion of T S H  
secret ion.  

The free t hy rox ine  f ract ion (FT4) can pene t r a t e  into the  
t issues and represents  the  act ive pool of c irculat ing 
hormone ,  whereas  the  remaining  pro te in  bound  thy rox ine  
serves as a metabol ica l ly  iner t  reservoir  ~. Recen t  papers  
raised the  impor tance  of FT~ by  the  d i s t r ibu t ion  and  
t ranscapi l la ry  m o v e m e n t  of hormonea-" .  Especia l ly  
s ignif icant  is some evidence on the  role of FT~ in the  
feed-back  regulat ion of the  p i tu i t a ry  thyro id  axis ~-". 
As we have  recent ly  shown,  the  admin i s t r a t i on  of thio-  
cyana te  (SCN-) to  ra ts  caused a s ignif icant  increase of 
se rum FT~ ~0. In  th is  s tudy,  the  t ime course changes  of 
se rum FT~ and T S H  level, as well as of to ta l  t hy rox ine  
(T~) and  t r i iodo thyron ine  (Ta) in se rum af ter  s imilar  
SCN-  admin i s t r a t ion  to  ra ts  were observed.  The f indings 
conf i rmed the  role of FT~ in feedback regulat ion of T S H  
secretion.  
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Time course changes of flee thyroxine fraction (FT4) and levels of 
TSH, T4, Ta, AFT 4 and SCN- in serum after administration of 
thiocyanate to the groups of rats. Mean • SE. Upper part: ~ - - ~  
concentration of SCN-; 0-----0 percentual free thyroxine fraction 
(FT4); O ...... O TSH level. Lower part: �9 ..... O AFT4; ~ - - ~  T4; 
0-----0 T~. *Significant changes from the control (values see in text). 

Material and methods. 8 groups  of male  Wis t a r  ra t s  ( S P F  
colony) weighing abou t  250 g and fed s t a n d a r d  labo- 
r a to ry  diet  were used (8 animals  in each group),  The 
groups of ra t s  were force-fed wi th  3 ml of KSCN solut ion 
in a m o u n t  of 12 mg SCN per  100 g of b .w t .  The cont ro l  
group received 3 ml  of water .  Tile indiv idual  groups  of 
animals  were exsangu ina t ed  and  sacrificed 1, 2, 4, 6, 12, 
24 and 48 h af ter  SCN-  admin is t ra t ion .  
The es t ima t ion  of FT  a f rac t ion in se rum was carr ied ou t  
according to Ster l ing and  Brenner  equi l ibr ium dialysis  
me t h o d  11 in our  modif ica t ion  using 1.5 ml of se rum 12. The 
serum T S H  1, T 4 and Ta 1 levels were e s t ima ted  by  radio-  
i m m u n o a s s a y  (T 4 an t i b o d y  was raised in this  ins t i tu te) .  
The radioac t ive  125I-T 4 and I~I -T  a were ob ta ined  f rom 
Ins t i t u t e  of Nuclear  Research,  Swierk near  Otwock,  
Poland.  The absolu te  level of free t hy rox ine  (AFT4) was  
calcula ted as the  p ro d u c t  of serum T 4 and FT  4 fract ion.  
The level of se rum th iocyana t e  was e s t ima ted  according 
to our modi f ica t ion  of Aldr idge ' s  photoco lor imet r ic  
m e t h o d  13,14. 
Results and discussion. The t ime course changes  of all 
of these p a r a m e t e r s  af ter  the  admin i s t r a t ion  of SCN-  
to the  ra t s  are p resen ted  in the  figure. The level of SCN-  
in serum af ter  its admin i s t r a t i on  rapidly  increased more  
than  50fold wi th  a m a x i m u m  a t  2 h, then  decreased 
slowly and reached  the  contro l  values  af ter  48 h. FT~ 
/percentua l  free t hy rox ine  fraction) increased s ignif icant ly  
(p < 0.001), b u t  wi th  a r e t a rda t ion  to the  SCN-  level, 
r eached  m a x i m u m  at  the  6th h, a t  the  12th h r emained  
s ignif icant ly  increased (p < 0.01), t hen  decreased to the  
contro l  value a t  the  48th h. The level of T S H  showed 
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m a i n l y  changes  rec iprocal  to these  of FT, .  A t  t he  be- 
g inning,  up  to  t he  4 th  h, t he  changes  were no t  s ignif icant ,  
b u t  a t  6 h (max ima l  FT4) t h e  T S H  level  decreased  
s ign i f i can t ly  (p < 0.001) to  53% of con t ro l  value,  t h e n  
slowly, b u t  s ign i f i can t ly  (p < 0.01) increased  to  80% a t  
12-24 h and  aga in  s ign i f i can t ly  decreased  (p < 0.05) 
a f t e r  48 h to 50% of con t ro l  ( the change  to t he  conto l  
va lue  p < 0.001). The  level  of s e rum t o t a l  t h y r o x i n e  was 
f rom the  beg inn ing  of the  e x p e r i m e n t  m a i n l y  s ign i f ican t ly  
(p < 0.001 a t  1, 6, 12, 24 h) decreased  to 60% of control ,  
b u t  a t  48 h i t  r ap id ly  increased  up  to 135% (p < 0.001). 
The  levels of Ta an d  of A F T  4 f rom t he  beg inn ing  to the  
6 th  h showed i / l s ignif icant  increase  or decrease  f rom the  
con t ro l  values,  a t  12-24 h t h e y  were s ign i f ican t ly  (p < 0.05) 
decreased,  b u t  a t  48 h s ign i f i can t ly  (p < 0.01) increased.  
The  m a x i m a l  changes  of T S H  and  F T ,  t e m p o r a l l y  
coincide a t  6 h a f te r  S C N -  a d m i n i s t r a t i o n .  The  levels 
of o the r  p a r a m e t e r s  a t  t h i s  t i m e  were s ign i f i can t ly  
decreased  (T4) or ins ign i f i can t ly  changed  (Ta, AFT4). 
This  suggests  t h a t  in  th i s  per iod  of e x p e r i m e n t  on ly  the  
e l eva ted  F T  4 was respons ib le  for t he  i nh ib i t i on  of T S H  
secret ion.  I n  the  n e x t  pe r iod  (12-24 h), T S H  level  in- 
creased,  b u t  i t  st i l l  d id  n o t  a t t a i n  the  cont ro l  level. 
Th i s  increase  of T S H  could follow from t he  low concen-  
t r a t i o n  of T4, T 3 a n d  AFT, ,  b u t  m o s t  p r o b a b l y  f rom rap id  
decrease  of FT4, which  remained ,  however ,  increased  in 
compar i son  w i t h  controls .  P e r s i s t e n t  lower level  of T S H  
could be  ascr ibed  p a r t i c u l a r l y  to  th i s  increased  level 

of FT, .  Rec iproca l  changes  of F T  4 and  T S H  levels 
d u r i n g  24 h are in  accordance  w i t h  t he  s imi la r  changes  
in t he  m a n  ~,s. Moreover ,  some a u t h o r s  15,16 also found  
t h a t  in  c o n t r a s t  to  the  i ncons i s t en t  r e l a t ionsh ip  of AFT~ 
and  A F T  a to T S H  levels in  pa t i en t s ,  d rug - induced  in- 
creases in F T  a a n d  FTa appea red  c o n s i s t e n t l y  to  b e  
r e l a t ed  t e m p o r a l l y  to  decreases  in  s e rum T S H  va lues  1~, 
or to t he  reduced  p e a k  e leva t ion  of T S H  a f t e r  T R H  15. 
All  these  f indings  s u p p o r t  t he  idea  t h a t  F T  4 m a y  be  t he  
i m p o r t a n t  fac tor  r egu la t ing  t he  f eedback  m e c h a n i s m  of 
t he  T S H  secret ion.  
48 h a f t e r  SCN-  a d m i n i s t r a t i o n  FT~ a t t a i n e d  con t ro l  
level, whi le  T 4, T3 and  A F T ,  increased v e h e m e n t l y .  This  
u n e x p e c t e d  rise of t hy ro id  h o r m o n e  level  could be ex- 
p l a ined  b y  t he  increase  of h o r m o n e  b iosyn thes i s  (af ter  w i th -  
d rawa l  of a n t i t h y r o i d  effect  of SCN-)  a n d  also b y  i n t a k e  
of t h y r o i d  h o r m o n e  f rom in t r ace l lu l a r  to  i n t r a v a s a l  space 
a f t e r  r e s to ra t i on  of b ind ing  of p ro t e in  carr iers  in  blood. 
S ign i f i can t  decrease  of T S H  level  a t  48 h suggests  t h a t  
the  o t h e r  c o m p o n e n t s  of c i rcu la t ing  t h y r o i d  h o r m o n e s  
also p a r t i c i p a t e  on  t he  f eedback  r egu la t ion  of T S H  
secre t ion.  
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Summary. I n  t h e  m a t u r e  cyclic female  ra t ,  ana lys i s  for ova r i an  se ro ton in  c o n t e n t  reveals  c o m p a r a t i v e l y  h igh  se ro ton in  
con t en t .  F l u c t u a t i o n  of se ro ton in  c o n t e n t  was  obse rved ;  peak  for se ro ton in  was obse rved  a t  es t rus .  In  g o n a d o t r o p i n -  
t r e a t e d  i m m a t u r e  ra ts ,  t he re  was no  de t ec t ed  o v a r i a n  se ro ton in  us ing  th i s  procedure .  I t  was conc luded  t h a t  ovar ies  
f rom g o n a d o t r o p i n - t r e a t e d  i m m a t u r e  r a t s  are  phys io logica l ly  d i f fe ren t  f rom ovar ies  t a k e n  f rom m a t u r e  cyclic ra ts .  

More of t he  work  in t he  p a s t  in  r e l a t i on  to se ro ton in  
( 5 - h y d r o x y t r y p t a m i n e ,  5-HT) h a s  focused p r i m a r i l y  on 
t he  neu roendoc r ine  con t ro l  of t he  a n t e r i o r  p i t u i t a r y  
f u n c t i o n  in con t ro l l ing  ovu la t i on .  I t  h a s  been  a s s u m e d  
t h a t  a l t e r a t i ons  in  t he  m e t a b o l i s m  of amines  in d iscre te  
p a r t s  of t he  b r a i n  inf luence  the  secre t ion  of gonado-  
t rop ines  and  hence  the  process  of ovula t ionS.  
I t  was  r epo r t ed  t h a t  o v u l a t i o n  can  be i n h i b i t e d  in m a t u r e  
a d u l t  r a t s  us ing  a n t a g o n i s t s  to  5 -HT such  as cypro-  
h e p t a d i n e ,  mianser in ,  a n d  m e t h y s e r g i d e  or  L S D  ~. I t  
was  also obse rved  phys io log ica l  and  pha r m aco log i ca l  
d i i fe rences  be tween  the  s p o n t a n e o u s  o v u l a t i n g  m a t u r e  
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Levels of ovarian serotonin content in the mature cyclic spontane- 
ously ovulating rats. Each point represents the serotonin content of 
ovaries :k SE of the mean. Number of animals used to determine 
each point is indicated in parentheses. 

r a t s  a n d  t he  p r e g n a n t  m a r e  s e r u m  g o n a d o t r o p i n  (PMS)-  
i nduced  o v u l a t i n g  i m m a t u r e  rats .  The  p r e sen t  inves t i -  
ga t ion  was designed to re la te  o v a r i a n  5 -HT level  to  ovu-  
l a t ion  in  s p o n t a n e o u s l y  o v u l a t i n g  m a t u r e  r a t s  a n d  P M S -  
induced  ovu l a t i ng  i m m a t u r e  rats .  
Methods. I n  t he  1st expe r imen t ,  m a t u r e  cyclic female  
Sp rague -Dawley  r a t s  were  used.  T h e y  were m a i n t a i n e d  
u n d e r  con t ro l l ed  l i gh t  (14 h l igh t :  10 h dark)  a n d  t e m -  
p e r a t u r e  (23~ i 1 ~ in a n  e n v i r o n m e n t a l  c h a m b e r .  
Food  a n d  w a t e r  were p rov ided  ad  l ib i tum.  V a g i n a l  
smears  were t a k e n  da i ly  w i t h  t he  e s t a b l i s h m e n t  of 
2 consecu t ive  regu la r  es t rus  cycles. An ima l s  were sacr i -  
f iced b y  ove r -exposure  to  e t h e r  v a p o r  a t  s tages  of es t rus ,  
me te s t ru s ,  a n d  dies t rus .  The  ovar ies  were r e m o v e d  
immed ia t e ly ,  d issected  free f rom the  b u r s a  and  e x t r a n e o u s  
t issues,  weighed a n d  ana lyzed .  
I n  t he  2rid expe r imen t ,  56 i m m a t u r e  female  Sprague-  
D a w l e y  r a t s  were used. T h e y  were m a i n t a i n e d  u n d e r  t he  
same  e x p e r i m e n t a l  cond i t i ons  as in  t h e  1st e x p e r i m e n t .  
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