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Accumulation of Tritiated Thyrotropin Releasing Hormone in Different Organs, 
Especially in the Thyroid 

Recent ly  it  has been shown tha t  t r i t ia ted  thyro t rop in  
releasing hormone (TRH) is concent ra ted  in the  p i tu i t a ry  
after  i.v. inject ion 1-3 and tha t  the  rad ioac t iv i ty  is con- 
cent ra ted  in the  l iver  only af ter  a certain delay. On the  
other  hand, we demons t ra ted  tha t  T R H  has a clear effect 
on the  thyro id  in hypophysec tomized  rats  ~. I t  was there-  
fore considered worth-whi le  to inves t iga te  whether  
t r i t ia ted  T R H  is accumula ted  i n t h e  thy ro id  also and 
whether  in t racarot ic  inject ion has the same effect as i.v. 
injection. Some da ta  f rom studies of the  compet i t ion  
be tween TRH-3H and cold T R H  in several  tissues are also 
presented.  

Material and methods. 1. Tritiated T R H  (1-[N-(5-Oxo-L- 
prolyl)-L-histidyl-2,5-3H2]-L-prolinamide hydrochloride).  
A solution of 65 mg of iodinated  T R H  (1-[2, 5-Diiodo-N- 
(5-oxo-L-prolyl)-L-histidyl]-L-prolinamide) 5 in 1 ml  of 
methanol  and 0.04 ml of t r ie thy lamine  was stirred in an 
a tmosphere  of t r i t i um (2 ml, 5 Ci) at  room tempera tu re  
for 5 h wi th  40 mg of 10% Pd/C. After  f i l t ra t ion of the  
react ion mix ture  and evapora t ion  of the fi l trate,  crude 
t r i t ia ted  T R H  was  obtained.  Puri f icat ion of the  crude 
product  was achieved by  means  of carrier-free electro- 
phoresis at  p H  1.9 in a buffer  sys tem of acetic acid and 
formic acid. Subsequently,  the  corresponding fract ions 
were ex t rac ted  several t imes  wi th  20 ml  por t ions  of phenol.  
After  par t i t ion  of the  combined phenol  fract ions in wate r /  
ether, the  separated aqueous layer was evapora ted  to 
dryness. Repea ted  lyophil ization,  first f rom diluted HC1 
and then  f rom H20, provided  16.5 mg (39%) of pure 
1- IN- (5 -Oxo-L-pro ly l )  - L- h i s t i d y l -  2, 5 -a l l , / -  L-pro l ina-  
mide hydrochlor ide  ( t r i t ia ted T R H  hydrochloride)  wi th  
A specific ac t iv i ty  of 34.8 Ci /mM.  For  the  dis t r ibut ion 
study,  another  ba tch  wi th  a specific ac t iv i ty  of 9.15 
C i / m M  was taken.  

2. Animals. For  the  experiments ,  randomized  male rats 
wi th  an average weight  of 200 g der ived f rom the Hol tz-  
man  line of the  Sprague-Dawley  strain were used. The 
animals  were kep t  on a normal  l abora tory  diet  and water  
ad l ibi tum. 
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Fig. 1. Tissue/plasma ratio (T/P) after injection of TRtt-3H (spec. 
activity 9.15 Ci/mM, 1.2 ~xg/animal i.e. ,2ml saline pH 7.0) K, kidney; 
L, liver; T, thyroid; P, pituitary; HT, hypothalamus; C, cortex. 

3. Experimental procedure. The animals  were anaesthe-  
t ized wi th  Nembuta l  | (3-3.5 rag/100 mg of body weight), 
the  left  carot id a r te ry  was exposed surgically and 1.2 tag 
of the  radioact ive  substance was rapidly  injected in a 
vo lume of 0.2 ml  of saline a t  p H  7.0 .The animals were 
decapi ta ted  2, 5, 15 and 30 rain af ter  the  inject ion and the 
blood was collected. Small  pieces of liver, kidney, and 
f ronta l  cortex, as well as basal  hypotha lamus ,  pi tui tary,  
and thyro id  were removed.  After  blott ing,  rinsing, and 
weighing, t hey  were t ransferred into scinti l lat ion vials. 

The exper iments  were per formed over  a period of 6 
weeks. A stock solution of TRH-SH in saline was kept  in 
deep frozen s ta te  and di luted for the  individual  experi-  
ments.  This  s torage had no effect on the  t i ssue/plasma 
(T/P) ratio during this period. 

4. Counting o/radioactivity. The tissues and the  serum 
were digested with  0.2 ml  of Soluene (Packard Ins t ru-  
ments) and, af ter  incubat ion at  60 ~ overnight ,  the  l iquids 
were decolourized wi th  H=O 2. Then  20 ml  of Ins ta-Gel  
(Packard Ins t ruments)  were added and the rad ioac t iv i ty  
was measured in a Packard  l iquid scint i l lat ion spectro- 
mete r  af ter  the disappearance of the  autoluminescence.  
The quenching was corrected by the  use of an external  
s tandard  and the  rad ioac t iv i ty  was expressed as dpm per  
mg of t issue or per  tzl of blood. 

5. Competition studies. The avai labi l i ty  of T R H - a H  wi th  
a high specific ac t iv i ty  of 34.8 C i / m M  enabled us also to 
s tudy  the  compet i t ion  of T R H - a H  wi th  cold T R H  and 
TRH-ana logues .  The procedure  was sl ightly different.  
The anaesthet ized rats were given an in t racarot ic  injec- 
t ion 30 rain after  the  inject ion of the  anaesthetic,  and 20 
rain later  the  serum and organs were collected. Bray ' s  
solution was used as a scint i l lat ion liquid. In  all experi- 
ments  the  T R H - 3 H  was injected at  a dose of 200 ng 
( =  500 pM) per animal  ei ther  alone or together  wi th  the 
second compound in a vo lume of 0.2 ml. 

Results. The dis t r ibut ion  of the  rad ioac t iv i ty  in var ious  
tissues a t  var ious  t imes  af ter  the  in t racarot ic  inject ion of 
1.2 ~xg ( ~ 2 4  ptCi) of t r i t i a ted  T R H  is i l lus t ra ted in the  
Table.  There  was a rapid accumula t ion  of rad ioac t iv i ty  in 
kidney,  p i tu i t a ry  and thyroid,  whereas in the  l iver  there  
was a delayed uptake  of radioact iv i ty .  Only a min imal  
accumula t ion  of rad ioac t iv i ty  was noted in the  hypo- 
tha lamus  and in the  tissue of ihe  frontal  lobe cortex. The 
t ime  dependency of the  t i s sue  to p lasma rat io (T/P) is 
i l lus t ra ted in Figure  1. The T / P  rat ios for pi tui tary,  
thyroid,  liver, and kidney are greater  than  1, thus  indicat-  
ing accumula t ion  of r ad ioac t iv i ty  in these organs. For  the  
kidney,  thyroid,  and pi tui tary,  the T / P  rat ios reached a 
m a x i m u m  after  5 rain, for the  l iver  af ter  15 rain, and 
thereaf te r  they  gradual ly  decreased. The  T / P  rat io  for the  
hypo tha lamus  and the t issue of the  f ronta l  lobe cor tex 
always remained  below 1. 

Figure  2 shows the  rad ioac t iv i ty  accumula ted  in the  
pi tu i tary ,  thyroid,  and hypo tha lamus  20 rain after  
inject ion of ei ther  t r i t i a ted  T R H  (500 pM) alone (100% 
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The distribution of radioactivity (dpm/mg tissue) after intraearotic injection of 1.2 [xg ( ~  24 [xCi) of tritiated TRH in various tissues at 
various times 

Time (min) 2 5 15 30 
No. of experiments 3 3 3 2 

Cortex 44.95 -6 11.64 32.81-6 3.72 23.99 -6 1.06 29.89 -6 5.54 
Hypothalamus 101.26 -6 28.11 50.97 -6 12.63 33.93 • 1.58 35.76-6 2.01 
Pituitary 369.88 -6 146.02 330.89 -6 14.93 142.38 -6 38.94 122.78 -6 12.52 
Liver 127.94 4- 29.37 162.34 • 38.67 236.03 • 15.13 192.86-6 25.56 
Kidney 769.96 -6 89.84 663.57 -6 32.06 353.37 -6 100.03 317.76 -6 147.65 
Thyroid 620.45 -6 203.46 449.89 -6 149.11 156.72 • 16.76 132.27 -6 18.46 
Plasina 469.02 -6 195.91 219.61 -6 8.16 135.43 -6 11.85 171.08 -6 17.86 

d p m / m g  tissue) or in combina t ion  wi th  5 or 50 n M  of cold 
T R H .  There  was a clear decrease of the  up take  of radio- 
ac t iv i ty  in the  3 organs wi th  s imul taneous  in ject ion of 
T R H  and t r i t i a t ed  T R H ,  indica t ing  a compe t i t ion  at  the  
site of accumulat ion ,  while p lasma  rad ioac t iv i ty  was 
prac t ica l ly  ident ica l  in all groups. Equ imola r  amou n t s  of 
pyrog lu tamic  acid, his t idine,  and  proline, the  3 anlino 
acids cons t i tu t ing  T R H ,  toge the r  wi th  t r i t i a t ed  T R H ,  had  
no effect  on the  accumula t ion  of r ad ioac t iv i ty  in the  3 
organs, nor  had  mono-iodo-L-tyrosine.  On the  o ther  hand,  
the  t r ipep t ides  L-pyroglu tamyl -L-h is t idy l -L- t ryp tophan  
and L-prolyl-L-hist idyl-L-proline-amide exer ted  a s imilar  
compe t i t ive  effect  as T R t t  6. 

Discuss ion.  These expe r imen t s  conf i rm resul ts  ob ta ined  
a l ready by  others  in t h a t  t r i t i a t ed  T R H  is preferent ia l ly  
accumula ted  in the  p i tu i ta ry ,  kidney,  and  l iver ~-a. In  
addi t ion ,  however ,  T R H - a H  is atso concen t r a t ed  in the  
thyroid .  This is an in te res t ing  f inding in view of our earlier 
observa t ion  t h a t  in h y p o p h y s e c t o m i z e d  rats4, 5 T R H  did 
clearly inh ib i t  the  t hy ro id  act iv i ty .  

The rad ioac t iv i ty  in t he  p lasma  decreases ve ry  rap id ly  
to  47% af ter  5 rain and to 29% af ter  15 min  to  r emain  
prac t ica l ly  cons t an t  thereaf te r .  The accumula t ion  of the  
r ad ioac t iv i ty  in k idney  and p i tu i t a ry  proceeds  wi th  
r emarkab le  rapidi ty ,  whereas  t he  up take  in t he  l iver  is 
somew ha t  delayed.  Cont ra ry  to MORIN et sift and REDDING 
et al. x, only in the  l iver and  the  k idney  does the  radio- 
ac t iv i ty  remain  above the  se rum level a f te r  30 min.  These 
au thors  have  observed  a longer  las t ing accumula t ion  

( >  2 h) in the  p i tu i t a ry  as well. Bo th  groups  of workers  
admin i s t e red  the  labelled subs tance  i.v., whereas  in our 
expe r imen t s  the  in t racaro t ic  in jec t ion  was chosen in 
order  to have  a shor te r  con tac t  wi th  t he  b lood  unt i l  the  
rad ioac t ive  mate r ia l  arr ives a t  the  p i tu i ta ry .  At  p resen t  
it  is no t  clear w h e t h e r  these  differences in accumula t ion  
are due to the  di f ferent  ways  of in ject ion or to  o ther  me tho-  
dological differences.  I t  is well known t h a t  T R H  is rap id ly  
degraded  7, s by  the  plasma,  and  it m a y  be specula ted  t h a t  
the  long las t ing accumula t ion  m a y  reflect  t he  up take  of 
degraded  products .  

In  addi t ion  to  the  observa t ions  of o ther  groups,  we 
f ind a clear accumula t ion  of r ad ioac t iv i ty  in the  thyro id  
af ter  in t racaro t ic  in ject ion of t r i t i a t ed  T R H .  Despi te  the  
fact  t h a t  accumula t ion  of a subs tance  in t issues does no t  
a lways correspond to  a specific biological ac t iv i ty  a t  th is  
place ~, we th ink ,  consider ing our  earl ier  d a t a  on the  
direct  effect  of T1RH on the  thy ro id  act ivi ty4,  5, t h a t  th is  
preferent ia l  up take  of T R H  by  the  thy ro id  m a y  p lay  a 
physiological  role. A fur ther  indica t ion  in this  d i rect ion is 
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3 Fib. 2. Competition of TRH- H (500 pM) with cold TRH (5 or 50 nM) in vivo. 
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the reduced accumula t ion  of r ad ioac t iv i ty  after  simul- 
taneous inject ion of t r i t i a ted  TIRH and cold T R H .  
Therefore,  future studies on the  feed-back mechan ism in 
the hypo tha lamo-hypophyseo- thyro id  axis should con- 
sider the  existence of such a peripheral  effect. The decrease 
of rad ioac t iv i ty  by  s imul taneous  inject ion of cold T R H  is 
also shown for the  p i tu i t a ry  and hypotha lamus .  For  the  
pi tui tary,  the pr ime site of act ion of T R H ,  this  effect is 
expected.  For  the  hypo tha lamus  some reservat ions  on the 
significance of these da ta  are justified, because the  dpm 
are always below the  counts  in the  plasma. However ,  in 

view of the  observat ion  of TRH-sens ib le  neurons in the  
hypo tha lamus  1~ a hypo tha lamic  effect m a y  also be 
considered. 

Rdsumd. La TSH-re leas ing  hormone (TRH) trit i6e a 6t6 
produite.  La  substance rad ioac t ive  est accumul6e non 
seulement  dans l ' hypophyse  et  le rein, mais 6galement  
dans la thyroide  apr~s inject ion par  voie endocarot idien-  
ne. La signification physiologique de Fact ion directe de la 
T R H  sur la thyroide  est discut6e. 
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Supression of Fetal Hematopoeitic Development 

Some authors  have  repor ted  s t imula t ion  of the  bone 
mar row in adul t  animals  following cortisone t r e a t m e n t  1-4. 
Other  invest igators  have  found t h a t  cort isone depresses, 
in different  animal  species, the  ma tu ra t ion  and prolifera- 
t ion of hematopoie t ic  cells 5-8. Inhib i t ion  of nucleic acid 
synthesis  in the  bone mar row by cortisone has also been 
observed 9, and BETZ 1~ repor ted  t h a t  cortisone impeded  
recovery  of ra t  hematopoie t ic  organs after  X-irradiat ion.  

We found previous ly  t h a t  dai ly prednisone adminis t ra-  
t ion produced,  at  certain doses, bone mar row aplasia in 
rats  previous ly  i r radia ted wi th  subletal  doses of 6~ n. 
In  this work  we have  s tudied the  influence of 16fl-methyl  
prednisone adminis t ra t ion  to p regnan t  rats  on the  
deve lopment  of hematopoie t ic  organs in their  offspring. 

24 inbred p regnan t  hooded rats  were used. 12 animals  
were t rea ted  dai ly  dur ing the  last  week of p regnancy  by  
s.c. in ject ion wi th  a suspension of 16fl-methyl  prednisone 
(Deltisona B, 8 mg, Lepeti t )  at  a dose of 2 mg /kg /day  
(4 rats) and 4 mg /kg /day  (8 rats). The rest  of the  animals  
were used as controls. Dura t ion  of p regnancy  was checked 
in every  case by dai ly  inspect ion of vaginal  contents,  for 
cycle stage and presence of spermatozoids.  As first  day  of 
p regnancy  we took  the  last  day  in estrous wi th  spermato-  
zoids present  followed by  a prolonged diestrus and detect-  
able fetuses. In  to ta l  181 animals  were killed wi th in  the  

by Prednisone Treatment of Pregnant Rats 

first  24 h of life. Body, t h y m u s  and spleen weights were 
taken.  Spleen, thymus ,  l iver  and the  r ight  femur  were 
embedded  in 10% formol (the bone was also decalcified 
in 6% nitr ic  acid), imbedded  in paraffin,  serial sections at  
6 ~m prepared and then  stained wi th  hematoxyl ineosin .  
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Fig. 1. Femur  section of newborn ra t  born 
from un t rea t ed  mother.  


