
15.5. 1976 Specialia 651 

Since the  per ina ta l  ra t  ovary  is s teroidogenical ly  in- 
active16, iv and  is no t  requi red  for feminine  di f ferent ia-  
t ion  3-5 i t  is possible t h a t  t he  ra t  fetal  adrena l  which  does 
secrete ho rmone  a, ~s, ~9 and  can affect  feminine develop-  
m e n t  9 m a y  organize the  bra in  as female. As to  the  na tu re  
of the  hormone ,  estradiol ,  like tes tos te rone ,  p reven t s  
deve lopmen t  of feminine  sexual  behav ior  in e i ther  sex 
of the  r a t  7, 8 but ,  p roges te rone  antagonizes  t he  mascul in-  
izing act ion of testosterone2~ so t h a t  when  admin i s t e red  
to  neona ta l  male ra t s  i t  demascul inizes  adu l t  sexual  
behav ior  ~. I f  p roges te rone  is required for the  develop-  
m e n t  of a female brain,  t h e n  the  absence of feminine  
sexual  behav io r  in the  r a t  p s e u d o h e r m a p h r o d i t e  can be 
expla ined  by  our  d e m o n s t r a t i o n  t h a t  t he  adu l t  pseudo-  
h e r m a p h r o d i t e  does no t  p roduce  de tec tab le  quan t i t i e s  
of p roges te rone  22, and  the  fac t  t h a t  the  an imal  is also 
insensi t ive  to p roges te rone  ~~ Fur the rmore ,  e levated  

se rum levels of proges terone  in the  female fetal  mo n k ey  as 
compared  to  the  male ~a, suggests  a possible role for th is  
h o rmo n e  in female deve lopment .  
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Summary. Gonado t rop in  or T S H  t r ea t ed  newborn  animals  reacted  to T S H  t r e a t m e n t  in the i r  adu l t  age in a lesser 
degree t h a n  control  ones. This suggests  the  p las t ic i ty  of ho rmone  receptors  and  the  poss ibi l i ty  of the i r  de fo rmat ion  
in neona ta l  age. 

Mem brane  receptors  reac t ing  to ve r t eb ra t e  ho rmones  
were found  in lower animals  also 1-6. These s t a t e m e n t s  and 
the  fact  t h a t  in embryon ic  deve lopment ,  a single cell, the  
fert i l ized egg, del ivers a grea t  va r i e ty  of specialized cells 
hav ing  d i f ferent  receptors  leads to t he  conclusion t h a t  the  
receptors  also have  the i r  own ontogenesis .  In  our experi-  
ments ,  we t r ied  to  e lucidate  the  p rob lem whe the r  these  
receptors  could be inf luenced or modif ied  a t  such a 
cri t ical  per iod of d e v e l o p m e n t  as the  neona ta l  age. 

Newborn  Wis t a r  CB ra ts  were s.c. in jec ted  - s t r ic t ly  
wi th in  24 h af ter  b i r t h  - w i th  the  following hormones :  
1. t hy ro t rop i c  ho rmone  (TSH) - (Ambinon-Organon,  
Oss), i IU /an ima l ;  2. gonadot rop ic  ho rmone  (Gestyl- 
Organon,  Oss), 100 IU/an imal .  Animals  of t he  contro l  
group were in jec ted  wi th  t he  solvent  only. Af te r  a lapse 

Thyroxine level of the serum in the treated and in the control groups 

No. of Newborn-adult Thyroxine Related Significance 
animals ([xg/100 ml to the related to 

serum) control the control 
(%) (p) 

10 Control + TSH 13.54 
8 TSH + TSH 8.17 -- 39 < 0.1 
9 Gonadotropin + TSH 4.08 -- 70 < 0.01 

10 Control + gonado- 
tropin 10.43 

9 TSH + gonadotropin 3.39 -- 68 < 0.01 
9 Gonadotropin + 

gonadotropin 4.63 -- 55 < 0.05 

10 Control + NaC1 9.50 
10 Control + TSH 13.54 + 42 < 0.3 
10 Control + gonado- 

tropin 10.43 q- 9 < 0.7 

of 4 months ,  the  animals  were again t r ea t ed  wi th  T S H  
(3 IU/animal )  or, wi th  gonado t rop in  (50 IU/animal )  in a 
grouping given in the  Table.  Blood sampl ing  was t h e n  
made  - 30 min af ter  the  t r e a t m e n t s  - by  bleeding the  
animals  to dea th .  Concent ra t ion  of t hy rox ine  in the  se rum 
was de t e rmined  by  using r ad io - immunoassay  (Amersham 
Thyopac-4  kit). Significance of the  resul ts  was analyzed 
wi th  the  S t u d e n t ' s  t-test.  

For  examina t ion  of the  h o rmo n e  recep tor ' s  plas t ic i ty ,  
we have  chosen de l ibera te ly  t he  T S H  and  the  gonado-  
t ropin .  Namely ,  these  hormones  p rovoke  t h o u g h  di f ferent  
effects  in adul t  organisms;  t h e y  are only  re la ted  in 
chemical  s t ruc ture  - a t  least  as regards  the i r  subun i tL  
Moreover,  the  gonadot rop ic  hormones  are p roduced  only  
later.  We  m i g h t  suppose,  on th is  basis, t h a t  large doses 
of t h e m  in jec ted  into the  newborn  could de fo rm the  recep- 
tor  of the  chemical ly  re la ted  T S H  in such a way  t h a t  its 
adul t  r eac t iv i ty  will be changed.  For  th is  reason, the  
change  of the  t hy rox ine  level served as contro l  of the  
react ion b y  de te rmin ing  it af ter  T S t t  t r e a t m e n t  in adul t  
age. 

As d e m o n s t r a t e d  by  the  resul ts  (Table), b o t h  the  T S H  
and  the  gonado t rop in  t r e a t m e n t  of the  newborn  ra ts  
resul ted  in the  t r ea t ed  animals  reac t ing  - in adul t  age - 
m u c h  more  weakly  to the  T S H  s t imulus  t h a n  the  contro l  
ones. The measured  differences were s ignif icant  in all 
cases. The gonado t rop in  given to  the  newborn  p roduced  a 
s t ronger  inh ib i to ry  effect  t h a n  t-he TSH.  More precisely, 
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t he  g o n a d o t r o p i n  caused a 70% decrease  in t h e  s e rum 
t h y r o x i n e  level  as c o m p a r e d  w i t h  t h e  controls ,  whi l s t  t h e  
T S H ' s  decreas ing  effect  was  as ' l i t t le '  as 40%.  A t  t he  
same  t ime,  in a d u l t  age t h e  g o n a d o t r o p i n  did  no t  inf luence  
t he  T S H - r e c e p t o r s ;  i t  was  no t  able  to  mod i fy  t h e m  in 
n e o n a t a l  age in such  a n  a d e q u a t e  w a y  t h a t  t h e y  would  
h a v e  become  capab le  to  r e spond  to  i t  b y  evok ing  iodine-  
h o r m o n e  p roduc t ion .  

As shown  b y  t he  results ,  t h e  a d u l t  con t ro l  an ima l s  can  
pe r fo rm a precise d i s t i nc t ion  be t w een  T S H  a n d  gonado-  
t rop in .  This  d i s t i ngu i sh ing  capac i t y  evolved,  p robab ly ,  in  
t he  course of t h e  phylogenesis ,  since in b o n y  fishes, for  
example ,  T S H  and  g o n a d o t r o p i n  exe r t  t he  same  effect  8. 

As i t  seems, in n e o n a t a l  age th i s  d i s t i ngu i sh ing  capac i t y  
is no t  ye t  deve loped ;  the re fo re  t he  g o n a d o t r o p i n  can  be 
b o u n d  a n d  can  de fo rm the  receptors ,  wh ich  are easy  to  
shape.  

W e  do no t  k n o w  w h y  t h e  TSI-[ g iven  in n e o n a t a l  age 
decreased  t he  r ecep to r  sens i t iv i ty .  Based  on  l i t e r a ry  d a t a  3, 
we t h i n k  i t  possible  t h a t  t h e  T S H  would  p a r t i c i p a t e  in  t he  
t h y r o i d  g l and ' s  r egu la t ion  on ly  l a t e r  a n d  also i ts  too  
ear ly  a p p e a r i n g  d a m a g e s  t he  r ecep to r ' s  s t ruc tu re ,  t h o u g h  
in a lesser degree t h a n  t h e  g o n a d o t r o p i n  does. E l u c i d a t i o n  
of th i s  p rob l em needs  f u r t h e r  expe r imen t s .  

These  obse rva t i ons  m a y  h a v e  some i m p o r t a n c e  for 
h u m a n  p a t h o l o g y  seeing t h a t  ce r t a in  h o r m o n e  ana logues  
which  occas ional ly  found  e n t r a n c e  in to  t he  foetus,  could  
cause  endocr ine  d i s t u r b a n c e s  b y  c h a n g i n g  t h e  receptors .  
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Summary. The  t ime  func t ion  of cor t icos te ro id  level  in  p l a s m a  of r a t s  u n d e r  two  d i f fe ren t  ~2~Rn c o n c e n t r a t i o n s  was 
inves t iga ted .  B o t h  curves  show a m a x i m u m  a f t e r  8 h. W h e r e a s  t h e  h igher  a c t i v i t y  of 222Rn produces  a second m a x i m u m  
a f t e r  5 days,  t he  lower a c t i v i t y  reaches  i ts  second m a x i m u m  no t  before  9 days.  F r o m  b o t h  t i m e  funct ions ,  a two- s t ep  
m e c h a n i s m  in t he  in t r ace l lu la r  con t ro l  can  be  concluded.  

I n  some places t h e  i n h a l a t i o n  of 222Rn (radon) a n d  i ts  
decay  p roduc t s  is used for t h e r a p e u t i c a l  t r e a t m e n t s .  
Espec ia l ly  in t he  t r e a t m e n t  of all diseases of t he  r h e u m a t i c  
group,  va scu l a r  diseases, d isorder  of endocr ine  o rgans  and  
me tabo l i c  disorders ,  as well  as ge ron t a l  compla in t s ,  suc- 
cess is be ing  repor ted .  However ,  t he re  is no  knowledge  
a b o u t  t he  b iochemica l  m e c h a n i s m s  wh ich  could exp la in  
such  t h e r a p e u t i c  effects. HENN 1 suggests  a s t i m u l a t e d  
p r o d u c t i o n  of cor t icos tero ids  b u t  no  d i rec t  p roof  was 
possible.  W e  h a v e  t r i ed  to  de t ec t  th i s  in  in  v ivo  exper i -  
m e n t s  w i t h  ra ts .  
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Concentration of corticosteroid level in the plasma of rats during 
inhalation of 2Z2Rn. 

Experimental techniques. Male W i s t a r - r a t s  of 200 g 
b o d y  we igh t  were k e p t  on a s t a n d a r d  diet .  W e  h a v e  used 
a c l imat ized  i n h a l a t i o n  c h a m b e r  of 13.5 m 3 where  t he  
22~Rn c o n c e n t r a t i o n  a n d  decay  p r o d u c t  ra t io  were k e p t  
cons t an t .  Two series of m e a s u r e m e n t s  w i t h  d i f fe ren t  
222Rn c o n c e n t r a t i o n s  were car r ied  o u t  w i t h  45 an ima l s  
each  over  a pe r iod ,o f  12 days ;  W i t h i n  t he  same  period,  
con t ro l  an ima l s  were k e p t  u n d e r  t h e  same  e n v i r o n m e n t a l  
cond i t ions  in a radon- f ree  a tmosphe re .  

The  cor t icos te ro id  level  in t h e  b lood was d e t e r m i n e d  
in g roups  of 5 r a t s  each  a f t e r  def ined per iods  of 222Rn 
inha la t ion .  Blood samples  were t a k e n  f rom t h e  ve ins  of 
t he  t o n g u e  u n d e r  w e a k  h a l o t h a n  narcosis .  The  cor t i -  
costeroid  c o n c e n t r a t i o n  was  d e t e r m i n e d  b y  t h e  m e t h o d s  
of FIORELLI e t  al. a, us ing  t h e  k i t  for  cor t isol  a s say  of 
C E A - I R E - S O R I N ,  Cent ro  R ice rche  Nuclear i ,  1-13040 
Saluggia  (Vercelli). 

The  dose resu l t ing  f rom the  i n h a l a t i o n  of 222Rn a n d  i ts  
decay  p r o d u c t s  is v e r y  d i f fe ren t  for each  organ.  On t he  
base  of e x p e r i m e n t a l  t e c h n i q u e s  and  ca lcu la t ions  f rom 
POI-IL a a n d  POHL a n d  POHL-RUI-ILING 4, t h e  dose r a t e  was  
d e t e r m i n e d  for severa l  o rgans  (Table).  
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