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Inhibit ion of T R H - I n d u c e d  T S H  Release  by  L ' T h y r o x i n e ,  L -Tr i iodothyron ine ,  and their 
y 

D- I s o m e r s  in  Mice 

The  h o r m o n e s  L-~thyroxine (L-T4) a n d  L - t r i i o d o t h y r o -  
n ine  (L-T3) are secre ted  b y  t h e  t h y r o i d  u n d e r  t h e  con t ro l  
of t h y r 0 t r o p i c  h o r m o n e  (TSH),  t he  release of  w h i c h  f rom 
t h e  p i t u i t a r y  is caused  b y  t h e  h y p o t h a l a m i c  t h y r o t r o p i c  
re leas ing h o r m o n e  (TRH)  a n d  in t u r n  is i n h i b i t e d  b y  
L-T4 a n d  L-T31, 2. Th i s  n e g a t i v e  f eedback  s y s t e m  is used 
to  f ind  ou t  t he  da i ly  a m o u n t  of L-T4 a n d  L-T3 necessa ry  
to  suppress  in  t he  mouse  t he  T R H - i n d u c e d  T S H  release 
f rom the  p i t u i t a r y .  F u r t h e r  t h e  suppress ive  a c t i v i t y  of t h e  
i somers  D- thy rox ine  (D-T4) ~ a n d  n - t r i i o d o t h y r o n i n e  
(D-T3)8 is c o m p a r e d  w i t h  t h a t  of t h e  n a t u r a l  h o r m o n e s  
L-T4 a n d  L-T3. 

As t e s t  mode l  we used  a modi f ied  McKenz ie -b ioas say  4 
for T S H  w i t h  female  mice  (20 g) no t  on  a low-iodine  diet .  
I n  t he  m o r n i n g  of t h e  1st d a y  each  mouse  rece ived  10 ~Ci 
t racer - f ree  Na125I i.p. On t he  4 th  d a y  0.1 ml  b lood  was 
w i t h d r a w n  f rom t h e  r e t r o o r b i t a l  venous  plexus.  The  
c o u n t e d  r a d i o a c t i v i t y  of t he  sample  served  as b l a n k  (J0). 
T h e r e a f t e r  i.p. i n j ec t ion  of 500 ng  T R H ,  syn thes i zed  b y  an  
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Dose 
Relative change of blood iodine-125 radioactivity (A) 3 h after aTRH 
bolus in mice pretreated with various doses of L-thyroxine (L-T4), 
L-triiodothyronine (L-T3), D-thyroxine (D-T4), and I)-triiodothyro- 
nine (D-T3) as shown on the abscissa. 

Table I. 

Thyroid Regression function Range of x Number of 
hormone (x in btg/d) (number of value pairs 
(x) groups) (A :x) 

L-T3 A = 2.02-2.15 (lgx + 0.42) 0.1- 1.0; 3 27 
L-T4 A = 2.23-3.38 (lgx-- 0.45) 1.0- 10.0; 4 42 
D-T3 A = 1.48-1.01 ( l g x -  1.31) 5.0-100.0; 4 36 
I)-T4 A = 1.80-1.46 (lgx-- 1.33) 10.0-100.0; 3 38 

Table II. 

Thyroid ,EDs0 (nmol/d) 
hormone 

Mean Confidence limits 
for 1-2 P = 0.95 

Relative suppressive 
activity 
(L-T4 = 1.00) 

L-T3 
L-T4 
I) -T3 
I)-T4 

1.39 
6.67 

38.65 
54.56 

0.71- 2.75 
5.14- 8.65 

30.4346.09 
37.89-78.56 

4.78 
1.00 
0.17 
OA2 

a u t o m a t e d  p rocedure  5, r e su l t ed  in a r ep roduc ib le  m a x i m a l  
increase  of b lood r a d i o a c t i v i t y  (J3) 3 h a f te r  in ject ion.  
F u r t h e r  increase  of  t h e  a m o u n t  of T R H  b e y o n d  500 ng  
d id  n o t  e n h a n c e  t h e  response,  whereas  a m o u n t s  smal ler  
t h a n  500 ng  did  n o t  a lways  give cons i s t en t  results .  

T h e  ra t io  A = J3/J0 was used  as a measu re  of response  
to  T R H  a n d  T S H  in j ec t ions ;  500 ng  T R H  in 0.5 ml  
154 m M  NaC1 w i t h  0 .5% bov ine  s e rum a l b u m i n  in jec ted  
i.p. r esu l ted  in a 3 -hour  response  of A100 = 1.93 (SD :k 0.26 ; 
n = 43), w h i c h  was  nea r ly  e q u i v a l e n t  to  t h e  3-hour  
response  of 3.0 m U  h igh ly  pur i f ied  b o v i n e  T S H  (A = 
1.85 + 0.24; n = 20). Cont ro l  in jec t ions  of 0.5 ml  sal ine 
w i t h  0 .5% b o v i n e  s e rum a l b u m i n  gave  a response  Of 
A 0 = 0.86 + 0.16 (n = 39). 

On t h e  2nd, 3rd a n d  4 t h  d a y  a f te r  t h e  Na125I appl ica-  
t ion ,  each  a n i m a l  was  in jec ted  i.p. da i ly  doses of L-T4, 

L - T 3 ,  D-T4, or D-T3 r a n g i n g  f rom 0.001 to  1000 ~g. 
T h e r e a f t e r  t h e  3 -hour  response  A to  a n  i.p. i n j ec t ion  of 
500 ng  T R H  was measured .  The  resu l t s  are shown  in t he  
respec t ive  log-dose-response  cu rves  in  t h e  Figure.  W i t h  
increas ing  dose of t h y r o i d  hormones ,  t h e  T R H  respons ive-  
ness f i rs t  enhances  to  va lues  s ign i f i can t ly  above  A100 and  
t h e n  falls a s y m p t o t i c a l l y  to  a m i n i m u m  a r o u n d  A 0. The  
e n h a n c e d  respons iveness  is m o s t  consp icuous  a f t e r  t r ea t -  
m e n t  w i t h  L-T4 a n d  L-T3 a n d  also d iscern ib le  a f t e r  D-T4 
a n d  D-T3. F r o m  t h e  d a t a  o b t a i n e d  i t  c a n n o t  be  decided 
w h e t h e r  t h e  e n h a n c e m e n t  is p r o d u c e d  b y  t h e  p i t u i t a r y  or 
t h y r o i d  or a t  b o t h  sites. 

Regress ion  func t ions  (Table  I) were ca lcu la ted  of t he  
i n d i v i d u a l  A-va lues  of t h e  nea r ly  l inear ,  descend ing  slope 
of t h e  4 T R H  response  curves.  These  func t ions  enab led  
us to  eva lua t e  t h e  ha l f  m a x i m a l  effect ive dose (EDs0) a t  
A~0 = (A100 + A0)/2 = 1.40 w i t h  respec t  to  suppress ion  
of T S H  release b y  t h e  t h y r o i d  h o r m o n e s  a n d  t h e i r  I)- 
isomers.  The  re l a t ive  suppress ive  a c t i v i t y  (Table  II)  of 
L-T4 an d  L-T3 is fa i r ly  well  equa l  to  t he i r  me tabo l i c  
effect  on  t h e  a c t i v i t y  of t h e  m i t o c h o n d r i a l  L-e-glycero- 
p h o s p h a t e  d e h y d r o g e n a s e  in r a t  l iver  e. The  suppress ive  
a c t i v i t y  of t h e  D-isomers is m u c h  lower t h a n  t h a t  of t he  
L-hormones ,  b u t  c a n n o t  solely be a t t r i b u t e d  to t he  
impur i t i e s  of 0.3 ~o L-isomers. On t h e  con t r a ry ,  a genu ine  
suppress ive  a c t i v i t y  m u s t  be asc r ibed  to  the  D-isomers or 
t h e y  are p a r t l y  i somer ized  to t h e  L-form in the  organism.  

Zusammen[assung. Bei  M/iusen l~sst  sich die T R H -  
induz i e r t e  F r e i s e t zu n g  y o n  T S H  d u r c h  L-Tr i jod thyron in ,  
L-Thyroxin ,  D - T r i j o d t h y r o n i n  u n d  D-Thyrox in  h e m m e n .  
Fi i r  20 g schwere  Tiere  e rg ib t  s ich eine e n t s p r e c h e n d e  
ED~0 y o n  1,39; 6,67; 38,65 u n d  54,56 nmol /d ie .  
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