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Cahn D T L  electrobalance.  Resul ts  a t  each t i m e p o i n t  
were ana lyzed  by  a S t u d e n t ' s  t-test.  

A diurnal  r h y t h m  in ovar ian  weight  in mice t r ea ted  
wi th  HCG only was observed dur ing the  3 day  course of 
the  expe r imen t  (Figure, bo t tom) .  AVT t r e a t m e n t  blocked 
th is  r h y t h m  in ovar ian weight  during the  last  2 days  of the  
s tudy.  A signif icant  reduc t ion  in ovar ian  weight  was 
observed at  36 h and at  all subsequen t  t imepoin t s .  In  the  
case of the  uterus,  the  init ial  phase  of g rowth  was not  
blocked by  AVT a l though the  la t te r  phase  was s ignif icant ly  
a t t e n u a t e d  (Figure, top).  AVT t r e a t m e n t  did no t  cause a 
reduct ion  in body  weight  in th is  expe r imen t  since the  
final body  weight  of HCG- t rea ted  mice was 16.8 =~ 0.6 g 
while t h a t  of the  HCG + AVT t rea ted  mice was 15.6 • 0.6. 

A single in ject ion of HCG causes es t rogen release and 
uter ine  g rowth  in the  imma tu re  mouse wi th in  a few 
hours s. Our results  indica te  t h a t  AVT p robab ly  did not  
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block the  ini t ial  g rowth  of the  ovaries and  u te rus  which 
is due to the  per iphera l  ac t ion of HCG. However ,  endo- 
genous gonado t roph in  secret ion con t r ibu tes  s ignif icant ly  
dur ing the  l a t t e r  s tages to HCG s t imula t ion  of the  ovaries 
and uterus  in mice and ra ts  9,t~ Thus,  t he  inhib i t ion  of 
ovar ian  and  uter ine  g rowth  repor ted  here could be the  
result  of the  act ion of AVT on the  h y p o t h a l a m u s  where  i t  
may  modi fy  the  discharge of gonado t roph in  releasing 
hormones  or d i rec t ly  on the  p i tu i t a ry  where  it m a y  
modula te  the  syn thes i s  and /or  release of gonado t roph ic  
hormone.  PAVEL et al. 5 favor  the  cent ra l  gonado t roph in  
inhib i t ing  act ion of AVT in t h a t  t h e y  found  t h a t  the  
inject ion of the  n o n a p e p t i d e  into the  3rd ventr ic le  was 
more effect ive in inh ib i t ing  compensa to ry  ovar ian  hyper -  
t r o p h y  t h a n  AVT admin i s t e red  by  o ther  routes.  

Other  p ineal  compounds  such as mela ton in  n,  5- 
m e t h o x y t r y p t o p h o l  t~ and  crude pineal  ex t rac t s  ~8 also 
repor ted ly  inh ib i t  HCG-induced s t imula t ion  of uter ine  
growth.  W h e t h e r  the  act ions  of these  subs tances  are 
similar to  those  of AVT remain  unknown.  Of par t icu lar  
in teres t  is t h a t  a l though  a direct  effect  of the  me t h 0xy -  
indoles on the  h y p o t h a l a m o - h y p o p h y s e a l - g o n a d a l  axis 
canno t  be d iscounted ,  recent  evidence has shown t h a t  
mela ton in  in jec ted  into the  3rd ventr ic le  of ca ts  released 
into the  cerebrospinal  fluid 50% of the  AVT normal ly  
p resen t  in the  pineal  t4. Thus,  mela ton in  m a y  inhib i t  
HCG-induced uter ine  s t imula t ion  by  p romot ing  the  
release of endogenous  AVT from the  pineal  gland. 

Summary. 21-day-old Swiss-Webster  female mice 
were in jec ted  wi th  1 IU HCG at  09.00 h. In jec t ion  of 
freshly p repa red  arginine vasotocin  (2 vg/0.1 ml/ inject ion)  
every  12 h inhib i ted  the  HCG-induced h y p e r t r o p h y  of the  
ovaries a t  36, 48, 60 and  72 h af ter  H C G - t r e a t m e n t  while 
the  uter ine  weight  was depressed at  60 and 72 h. 
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I n c r e a s e d  R e s p o n s i v e n e s s  of the  T h y r o i d  to T h y r o t r o p i n  by  P r e t r e a t m e n t  w i t h  T h y r o i d  
H o r m o n e s  in Intact  Mice  

[n the  McKENZlE-aSsL4y 1~ 2 for the  de tec t ion  and  quant i -  
ra t ion of t h y r o t r o p i n  (TSH) and long-act ing  thyro id  
s t imula tor  (LATS), iodine-deple ted  mice are labelled 
wi th  radioact ive  iodide and  a f te rwards  t r ea t ed  wi th  
t hy ro id  hormones ,  in order  to suppress  endogenous  T S H  
secret ion before s t imula tors  are in jec ted  and the  change 
of radioiodine  in blood is measured.  I t  has  been  shown 
t h a t  large suppress ive  doses of thyro id  ho rmone  reduce the  
response of the  animal  to T S H  and LATS 3, ~. In  s tudy ing  

the  inhib i t ion  of T R H - i n d u c e d  T S H  release of the  
p i tu i t a ry  by  L- thyroxine  (L-T4), L- t r i iodothyronine,  and  
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Pretreatment with L-T 4 Response A after 
(#g/d) 

500 ng TRH 
(mean • SD) 

0.3 mU TSH 
(mean 4- SD) 

Probability of identity 
(P) 

nil 1.93 -6 0.26 
0.001 1.80 4- 0.29 
0.01 1.94 4- 0.59 
0.1 1.95 4- 0.30 
0.5 3.75 4- 1.73 
1.0 3.88 4- 1.56 
2.0 2.63 =k 0.44 
5.0 1.12 4- 0.33 

10.0 0.79 4- 0.59 
20.0 0.67 4- 0.28 

100.0 0.70 4- 0.30 

1.85 ! 0.24 ~ 0.45 
1.81 ~ 0.26 ~0.95 
2.05 4- 0.33 ~ 0.70 
2.23 • 0.38 ~ 0.17 
3.65 4- 0.58 ~ 0.90 
3.91 4- 0.72 ~ 0.96 

3.44 4- 0.53 ~ 0.001 
2.19 • 0.97 ~ 0.01 
2.13 4- 0.57 < 0.001 
2.05 4- 0.42 ~ 0.001 

the i r  D-isomers in t he  MCKENZlE-mouse we have  found  
t h a t  w i th  increas ing doses of t hy ro id  hormones  the  
sens i t iv i ty  of the  an imal  to  a cons t an t  T R H  st imulus  
f i rs t  increases before a range is reached,  where  the  sup- 
pressive ac t iv i ty  is pos i t ive ly  corre la ted  wi th  the  a m o u n t  
in jec ted  dai ly  s. The p re sen t  s t u d y  is pe r fo rmed  in order  
to  f ind ou t  w he the r  the  e n h a n c e m e n t  of the  responsiveness  
comes f rom the  p i t u i t a ry  or t hy ro id  or both .  

As tes t  model  we used a modif ied  McKENZlE-bioassay, 
as previous ly  descr ibed 5. The animals  in groups of a t  least  
8 mice were p r e t r ea t ed  wi th  dai ly i.p. doses of L-T4 
ranging f rom zero to  100 ~zg (see Table) for 3 days. No 
p r e t r e a t m e n t  and  saline in jec t ion  yielded a 3-hour r e -  
sponse of A 0 = 0.86 4- 0.16. The s t imul i  of 500 ng T R H  
and  0.3 m U  T S H  i.p. were compared  as t h e y  produce  a 
fair ly equiva len t  response  of A~00 --  1.93 ~ 0.26 and 
A = 1.85 4- 0.24 respec t ive ly  w i thou t  t hy rox ine  pre- 
t r e a t m e n t .  

The resul ts  are shown in the  Figure and  the  Table. 
There  is no change of respons iveness  up to  dai ly doses of 
L-T4 = 0.1 [zg. For  b o t h  st imuli ,  T S H  and  T R H ,  the  
response curves increase in paral lel  for L-T4 > 0.1 [zg/d up 
to  a peak  value a round  L-T4 = 1.0 lzg/d. Beyond  t h a t  
dose b o t h  curves decline d i spara te ly ;  for L-T4 = 10.0 
tzg/d the  curves  s t a r t  levell ing out  a t  A = A~00 af ter  T S H  
and  at  A = A 0 af ter  T R H  s t imulat ion.  

The da t a  show t h a t  there  is an enhanced  responsiveness  
of the  animals  p r e t r ea t ed  wi th  doses of L-T4 ranging f rom 
0.1 to  10.0 tzg/d, no t  only af ter  s t imula t ion  wi th  T R H  b u t  
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Relative change of blood iodine-125 radioactivity (A) 3"t[ after a TRH 
and TSH bolus in mice pretreated with various doses of L-thyroxine 
as shown on the abscissa. 

also af ter  TSH.  The e n h a n c e m e n t  canno t  be expla ined by  
the  release of a larger s torage of T S H  f rom the  p i tu i t a ry  
t h y r o t r o p h s  saved dur ing  L-T4 subs t i tu t ion ,  as the  dose- 
response  curve elici ted by  the  appl ica t ion  of 0.3 m U  T S H  
is s ignif icant ly  congruen t  wi th  the  curve caused by  T R H  
except  in the  descending  b r an ch  (Table). The s teeper  
decline of the  T R H  curve  to t he  level of unresponsiveness  
A 0 is b rough t  abou t  by  the  inhibi t ion of the  T S H  release 
f rom the  p i tu i t a ry  b y  suppress ive  doses of L-T45. 

Consequent ly  i t  m u s t  be concluded t h a t  the  enhance-  
m e n t  or iginates  f rom the  thyro id  gland. Fu r t h e r  it  can be 
inferred t h a t  the  range of enhanced  responsiveness  
equals  the  range of par t i a l  dai ly subs t i tu t ion  wi th  thyro id  
hormones .  This w a r r an t s  the  assu lnpt ion  tha t ,  in in tac t  
animals,  exogenous par t ia l  subs t i tu t ive  doses of thyro id  
hormones  lead to  the  largest  and  fas tes t  daily changes of 
thy ro id  ho rmone  levels in blood. In  consequence  of the  
dai ly decrease of t hy ro id  ho rmone  levels, there  is an 
increase of p i t u i t a ry  T S H  release s t imula t ing  colloid 
endocytos is  4, 6 and  inducing de-novo-synthes i s  of enzymes  
for thy ro id  ho rmone  release 7,8. The reby  the  thyro id  is 
enabled to produce  an increased response to  a T R H -  
med ia t ed  or exogenous  T S H  st imulus.  In  a sys tems 
theore t ica l  concept ,  i t  can be s t a t ed  t h a t  the  otherwise 
highly  d a m p e d  p i tu i t a ry - thy ro id  feed-back sys tem is 
sensi t ized by  par t ia l  dai ly subs t i tu t ion  wi th  thyro id  
hormones  to  higher  frequencies  of a T R H  or T S H  
st imulus,  imply ing  t h a t  the  thyro id  funct ions  as low-pass 
fi l ter  and  t h a t  its b a n d - w i d t h  can thus  be ex tended  to  
higher  frequencies  by  T S H  st imulat ion.  

In  order  to increse the  sens i t iv i ty  of the  MCI~ENZlE- 
b ioassay for TSH,  LATS,  or TRH,  p r e t r e a t m e n t  wi th  
par t ia l  subs t i tu t ive  doses of t hy ro id  hormone  can be used, 
bu t  a greater  var iance  of the  d a t a  is expected.  

Zusammen[assung. I m  McKenzie-Bioassay  fiir TSH,  
L A T S  oder  T R H  ste igt  die Ansprechbarke i t  de r  M~iuse- 
schilddriise auf T S H  an, wenn  die Tiere 3 Tage lang mi t  
Schi lddr i i senhormon vo rbehande l t  werden.  Die Mengen 
yon Schi lddr i i senhormon sind dabei  so zu w/ihlen, dass 
sic zu einer par t ie l len Subs t i tu t ion  fiihren. 
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