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Zusammenfassung. Die Harns to f fpermeabi l i tXt  der  
g la t ten  Muskelzellen der  Por t a lvene  yon  R a t t e n  wurde  im 
Tempera tu rbe re i ch  zwischen 15 nnd  37~ un te r such t .  
Sowohl die 14C-Harnstoff- wie die 24Na+-Elimination 
zeigten einen Q10 yon  e twa 2,4. Akt ive  und  pass ive 

Transpor tprozesse  in der  g la t t en  Gef~ssmuskula tur  
k6nnen wahrscheinl ict l  n ich t  ausschliessl ich durch  die 
B e s t i m m u n g  des Tempera tu rkoef f i z i en ten  un te r sch ieden  
werden.  
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Effect of Stress and Diazepam Treatment During Infancy on the Corticosterone Regulation and 
Androgenic Activity in Adult Male Rats 

Handl ing ,  s tress or d i s tu rbance  of the  mo the r - i n f an t  
re la t ionship  dur ing  infancy  can modi fy  cons iderably  
fu r the r  deve lopmen t  of m a n y  nervous  and somat ic  
functions~-3. Increased  ac t iv i ty  of t he  p i tu i t a ry -ad rena l  
sys tem at  t ime  of s t imulus  ac t ion  m a y  be suspec ted  to be 
involved in some of these  phenomena .  One of the  ap- 
proaches  to an inves t iga t ion  of th is  p rob lem seems to  be a 
pharmacologica l  a l te ra t ion  of the  adrena l  cor tex  regulat-  
ing sys tem respons ivenes  t owards  stress s t imula t ion  
dur ing  infancy.  In  th is  s tudy,  d iazepam t r e a t m e n t  ~ was 
employed  for t h a t  purpose,  while the  s imple i.p. saline 
in jec t ion  procedure  served for t he  p rewean ing  stress 
s t imula t ion  ~-7. The expe r imen t  was comple ted  by  an 
inves t iga t ion  of ACTH- t r ea t ed  animals  s,9 which  were 
expec ted  to reveal  the  effects of max ima l  s t imula t ion  of 
the  adrena l  cortex.  
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Serum corticosterone levels in the 2-day-old rats. Ordinate : Cortico- 
sterone concentration in V1/100 ml of sets. Abscissa: Time after the 
injections in minutes. O, i.p. injection of physiological saline; 
A, i.p. injection of diazepam; �9 i.p. injection of ACTH. Horizontal 
line: untreated animals. (Mean ~- S.E.). P, statistically significant 
difference in comparison to control values (Student's t-test). 

Material and methods. The W i s t a r  s t ra in  ra ts  were used 
in these  exper iments .  The m e t h o d s  of cor t icos terone and  
serum electrolytes  es t imat ions ,  in vi t ro  adrena l  gland 
incuba t ion  and  the  an imal  ma in t enance  schedule were 
descr ibed earlier 10,1~ 

In the  first  shor t - t ime  exper iment ,  the  cor t icos terone  
levels were inves t iga ted  in se rum of 2-day-old animals  

s a m p l e d  wi th in  2 h af ter  i.p. admin i s t r a t i on  of 0.1 ml  of 
saline, or single dose of 10 mg of d i azepam (Faus tan  
Germed) i.p. or single dose of 1 IU  of ACTH (Cortrosyn 
Organon) i.p. per  100 g body  weight .  Pooled samples  
f rom 2-3 animals  were used. 

The delayed af ter-effects  were e s t ima ted  in adul t  ani- 
mals  which  had  been  t r ea t ed  i.p. f rom 2nd to 12th day  
of age once dai ly  by  e i ther  0.1 ml  of saline, d i azepam 
(total  dose 1.3 rag/ ra t  per  10 days),  or by  ACTH (total  
dose 1.6 I U / r a t  per  10 days).  There  was 7-8 an imals  per  
group and t h e y  were inves t iga ted  at  age of 200 days.  The 
resul t  of behaviora l  inves t iga t ion  pe r fo rmed  on these  
animals  a t  age of 90 and  130 days  will be publ i shed  
separa te ly  ~2-14. 

Results and discussion. The sho r t - t e rm  expe r imen t  
showed t h a t  t he  exogenous ACTH, as well as the  stress 
due to the  i.p. in jec t ion  procedure ,  increase the  se rum 
cor t icos terone  levels in the  2-day-old pups. In  t he  diaze- 
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p a m - t r e a t e d  pups,  the  difference be tween  values found  
at  15ttl and  60th min  (p < 0.01) indica tes  t h a t  the  stress- 
full effect  of the  in jec t ion  procedure  was no t  comple te ly  
abol ished but ,  in general,  t he  cor t icos terone  levels were 
suppressed  to  such an e x t e n t  t h a t  t h e y  did no t  increase 
above the  control  values  (Figure). 

In  the  200-day-old males  which  had,  f rom the  2nd to  
12th day  of life, been exposed  to stress s t imula t ion  or 
t r e a t ed  by  exogenous ACTH, mos t  of the  observed 
ctlanges which  are l is ted in t he  Table  m a y  be expla ined  in 
t e rms  of an increased androgen  ac t iv i ty  which  could 
resul t  e i ther  f rom increase in androgen  secre t ion or f rom 
an increased respons ivenes  of t he  t a rge t  t issues to  the i r  
influence. 

I t  is known t h a t  the  increased androgenic  s t imula t ion  
can increase the  weight  of seminal  vesicles 15, k idney  
weight  .6, se rum po t a s s ium w i t h o u t  change in se rum 
sodium level~7, and  decrease the  cort icoid des in tegra t ion  
ra te  ~*, while its effects on adrena l  gland weight  seems to  

Deiayed effects of preweaning i.p. injections of saline, diazepam 
and ACTH estimated in 200-day-old male rats 

Controls Treatment 

Diazepam Physiological ACTH 
saline 

be an i rregular  one 19. As seen in tile Table,  mos t  of the  
changes  observed  in adul t  animals  which  had  been 
exposed  dur ing  the  preweaning  per iod to  stress s t imula-  
t ion  or to  the  ACTH t r e a t m e n t ,  f i ts  the  hypo thes i s  of 
increased androgenic  act iv i ty ,  t he  decreased ca tabol i sm 
of cort icoids  being inferred f rom increased serum cortico- 
s terone  levels associated wi th  unchanged  or even decreased 
cor t icos terone  product ion .  Obviously,  an i nvo lvemen t  of 
o ther  ho rmona l  sys tems  ac t iv i ty  canno t  be ruled out, 
since, for instance,  the  g rowth  ho rmone  can increase 
the  sens i t iv i ty  of t issues to the  androgen  influences and 
vice versa2~ 2a. Similarly,  the  weight  of t h y m u s  can be 
inf luenced bo th  by  cor t icosteroids  and  by  androgens  2~ 

In  contras t ,  in the  animals  in which  the  p i tu i t a ry -  
adrenal  response  to stressfull  s t imula t ion  dur ing  the  
ear ly  infancy  had  been suppressed  by  d iazepam,  a p a r t  
f rom the  re la t ive ly  small  change in b o d y  weight ,  no 
o ther  s ignif icant  differences w-ere found  ill adul t  animals  
in compar i son  to the  un t r ea t ed  control  animals  (Table). 

I t  can be concluded t h a t  the  s t imula t ion  of the  adrenal  
cor tex  ac t iv i ty  dur ing  the  p rewean ing  per iod can be 
followed by  var ious  changes  in fea tures  of adul t  animals .  
The resul ts  indica te  fu r the r  t h a t  the  ACTH t r e a t m e n t  or 
s tress s t imula t ion  dur ing  infancy,  t h a t  does riot result  in 
an immed ia t e  gross damage  to t he  young  organism, 
t ends  to favour  such a somat ic  af ter -effects  which  are 
l ikely to be induced by  higher  androgenic  ac t iv i ty ,  or 
conversely,  the  lack of ex t r a s t imu la t i on  or suppress ion 
of t he  response  to u n d a m a g i n g  stress by  t ranqui l izer  
dur ing  the  ear ly  s tages of pos tna t a l  d e v e l o p m e n t  is fol- 
lowed subsequen t ly  by  indices of lower androgenic  
ac t iv i ty .  

Body weight (g) 
375.6 i 8.5 ~ 436.8 -~ 14.1 563.4 i 21.3 531.3 -4- 33.7 

(p < 0.01) (# < 0.01) (p < 0.01) 

Testes (mg/100 g B.W.) 
667.9 4- 30.7 591.0 • 33.2 583.6 4- 24.4 679.9 + 34.6 

n . s .  D.S. n . s .  

Seminal vesicles (mg/lO0 g B.W.) 
76.6 ~ 12.8 85.0 ~: 15.1 213.4 -4- 37.4 203.3 ~_ 21.4 

n.s. (p < 0.01) (p < 0.01) 

Kidneys (rag/100 g B.W.) 
504.8 • 31.7 528.1 • 13.5 548.6 -~ 31.2 612.6 -t- 14.1 

n.s. n.s. (p < 0.01) 

Thynms (rag/100 g B.W.) 
161.4 • 9.4 173.0 =E 9.5 139,4 • 9.0 136.5 J_ 4.9 

n.s. n.s. (p < 0.05) 

Serum corticosterone (bag/100 ml) 
5.8 ~ 0.4 8.7 2[_ 1.1 12.6 =[:: 3.0 10.6 4- 1.9 

n.s. (p < 0.01) (p < 0.05) 

Corticosterone production (bag/1000 g B.W./h) 
1.40 4- 0.09 1.30 zJ= 0.11 1.17 • 0.12 0.95 ~- 0.09 

n.s. n.s. (p < 0.01) 

Adrenal gland (mg/100g B.W.) 
9.93 ~ 0.29 8.47 ~_ 0.35 7.63 -t= 0.32 9.54 • 0.31 

n.s, (p < 0.01) n.s. 

Serum potassium (mEq/1) 
6.13 4- 0.09 6.46 4- 0.24 6.64 -E 0.18 6.54 ~ 0.12 

n.s. (p < 0.05) (# < 0.05) 

Serum sodium (mEq/1) 
139.6 L- 1.96 139.4 ~_ 1.24 143.4 -L 1.62 141.0 • 0.71 

n.s. n.s. n.s. 

Numbers in parentheses: statistical significance in comparison to 
controls (ANOVAR). ~ Mean J_ S.E. 

Zusammenfassung.  Stresse inwirkung in friiher pos t -  
na ta le r  Ontogenese  fi ihrt  bei  e rwachsenen  IRatten zu 
Ver/ inderungen,  die auf eine e rh6hte  A n d r o g e n a k t i v i t g t  
hinweisen.  Die Mehrhei t  dieser  Vergmderungen kann  mi t -  
tels D iazepam g e h e m m t  werden.  
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