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t h e m  were b e g i n n i n g  to  change  in to  f ibrous  t i ssue  a n d  
were occas ional ly  calcified. Sect ions  s t a ined  w i t h  Oil 
Red  O a n d  S u d a n  B b l ack  showed  a n  increase  in  t he  
pos i t ive ly  s t a in ing  l ipoid mate r ia l .  No a b n o r m a l i t i e s  were 
obse rved  in t i le medul lae .  

The  ad rena l  changes  dif fered s t r ik ing ly  f rom those  
usua l ly  seen in t he  course of severe nonspeci f ic  stress.  
T h e y  closely r e sembled  those  w h i c h  PRADER a n d  GURT- 
NER 2, a n d  o thers  3, descr ibed as congen i t a l - l i po id -ad rena l  
hype rp l a s i a  in  n e w - b o r n  infants ,  a n d  were also s imi la r  to  
those  found  in h u m a n s  and  e x p e r i m e n t a l  a n i m a l s  fol- 
lowing t r e a t m e n t  w i t h  a m i n o g l u t e t h i m i d e  4, 5. U n d e r  these  
cond i t ions  t h e r e  is a n  i n h i b i t i o n  of t h e  e n z y m a t i c  con- 
vers ion  of choles tero l  to  AS-pregnenolone due  to  in te r -  
ference w i t h  2 0 - h y d r o x y l a t i o n  of t he  choles tero l  side- 
cha in  a n d  w i t h  t he  desmolase  complex  ac t iv i ty .  As a 
resu l t  of these  morpho log ica l  s imi lar i t ies  i t  can  be  sup-  
posed  t h a t  a b lock  also occurs  in cor t icos te ro idogenes is  
of an i l i ne - t r ea t ed  rats :  However ,  b iochemica l  inves t iga -  
t ions  are r equ i red  to  p rove  th i s  hypo thes i s .  

The  an i l ine - induced  ad r ena l  changes  can  be  p r e v e n t e d  
b y  s i m u l t a n e o u s  t r e a t m e n t  w i t h  glucocor t icoids  wh ich  
suggests  t h a t  increased  release of A C T H  plays  a decis ive 
role in  e l ic i t ing t h e  ad r ena l  lesion. Th i s  f ind ing  is com- 
pa t i b l e  w i t h  t h e  v iew t h a t  anil ine,  b y  i n h i b i t i n g  s tero id  
synthes is ,  p r i m a r i l y  affects  t he  ad r ena l  cor tex,  a n d  t he  
s u b s e q u e n t  lack of c i r cu l a t i ng  cor t icoids  leads to  a com- 
p e n s a t o r y  hype r sec re t i on  of ACTH.  The  i m p o r t a n c e  of 
t he  local factor ,  however ,  c a n n o t  be  neglec ted  as t he  
ad r ena l  a l t e r a t i ons  el ici ted b y  ani l ine  cons ide rab ly  differ  
f rom those  due  to  t he  a d m i n i s t r a t i o n  of ACTH.  

Since ani l ine  is me tabo l i zed  to  va r ious  subs t ances  
m a i n l y  b y  t he  l iver  mic rosomes  6, t he  ques t ion  ar ises  
w h e t h e r  an i l ine  i tself  or one of i ts  m e t a b o l i t e s  is respon-  
sible for t he  ad r ena l  effect. The re  is no  sa t i s fac to ry  answer  
a t  p r e sen t  to  th i s  ques t ion .  However ,  i t  is w o r t h  m e n t i o n -  
ing t h a t  ad r ena l  e n l a r g e m e n t  a n d  l ipoid a c c u m u l a t i o n  in 
an i l i ne - t r ea t ed  r a t s  are no t  p r e v e n t e d  b y  S K F  525-A, a 
p o t e n t  i n h i b i t o r  of a v a r i e t y  of mic rosomal  enzymes  7. 

I t  is i n t e r e s t i ng  t h a t  b o t h  a m p h e n o n e  a n d  amino-  
g lu te th imide ,  t h e  we l l -known s te ro id  syn thes i s  inh ib i to rs ,  
con t a in  an i l ine  res idues  in  t h e i r  molecules.  F u r t h e r  s t u d y  
is needed  to  ver i fy  w h e t h e r  an i l ine  is t he  ac t ive  pr inc ip le  
in  b lock ing  s tero idogenes is  w h e n  these  c o m p o u n d s  are 
used  s. 

Zusammen/assung. S u b k u t a n  in j iz ier tes  Ani l in  ver-  
u r s a c h t  bei  der  R a t t e  eine Vergr6sse rung  der  Neben-  
n i e r en r inde  m i t  beach t l i che r  A n s a m m l u n g  yon  Lipoiden .  
Morphologisch  u n t e r s c h e i d e n  sich diese Ver~Lnderungen 
wesen t l i ch  yon  denen,  die n a c h  schwerer  unspez i f i scher  
S t r e s swi rkung  en t s t ehen ,  ~hne ln  abe r  den  d u r c h  A m i n o -  
g l u t e t h i m i d  h e r v o r g e r u f e n e n  L~tsionen. Es  schein t ,  dass  
die Cor t i co idsyn these  d u r c h  Ani l in  ges t6 r t  wi rd  u n d  dass  
die Gewich t s s t e ige rung  der  N e b e n n i e r e n  au f  die aus-  
g le ichende  A u s s c h i i t t u n g  y o n  A C T H  zur t ickzuf i ih ren  ist. 
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Group Duration No. of Finalbody Adrenalweight 
of treat- rats weight (mg]100 g body wt.) 
ment (g) 

Control - 10 106 4- 3.2 ~ 33.3 4- 0.9 / p < 0.001 
Aniline 7 days 10 102 4- 2.7 56.2 4- 2.3 ! 
Control - 10 118 4- 1.6 27.3 4- 0.9 / p < 0.001 
Aniline 14 days 10 120 • 4.1 64.3 i 5.2 ! 

Mean • S.E. 
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I n  v i v o  C o n v e r s i o n  of C o r t i c o s t e r o n e  in to  A l d o s t e r o n e  in R a t s  T r e a t e d  w i t h  A C T H  o r  S u b m i t t e d  
to  S t r e s s  

The  func t iona l  and  morpho log ica l  a l t e r a t i ons  of t he  
ad rena l s  in  t h e  res i s t ance  s tage  of t h e  genera l  a d a p t a t i o n  
s y n d r o m e  (GAS) are genera l ly  a t t r i b u t e d  to  an  increased  
secre t ion  of endogenous  A C T H  1. However ,  cons iderab le  
differences  in  t h e  p a t t e r n  of ad r ena l  cor t ica l  h o r m o n e s  
h a v e  been  d e m o n s t r a t e d  in r a t s  t r e a t e d  w i t h  A C T H  a n d  
r a t s  in j ec ted  w i t h  f o r m a l d e h y d e  (a t yp i ca l  ' s t ressor '  
e l ic i t ing t h e  GAS).  Af te r  r epea t ed  a d m i n i s t r a t i o n  of 
A C T t t ,  t h e  p r o d u c t i o n  of a ldos te rone  was decreased  ; a f t e r  
f o r m a l d e h y d e  t r e a t m e n t  i t  was increased2-5.  However ,  
l i t t le  is k n o w n  of t h e  b iochemica l  b a c k g r o u n d  of th i s  dif- 
ference. The  e x p e r i m e n t s  descr ibed here  were u n d e r t a k e n  
in order  to  o b t a i n  i n f o r m a t i o n  on  t he  in  v ivo  conve r s ion  
of cor t i cos te rone  in to  a ldos te rone  u n d e r  d i f fe ren t  condi-  
t ions.  

Material a~d methods. Male wh i t e  r a t s  of 180-280 g b o d y  
we igh t  were a n a e s t h e t i z e d  w i th  N e m b u t a l  (40 m g / k g  i.p.). 
Af te r  i.v. i n j ec t i on  of 1-2-H3-cort icosterone t h e  ad rena l  

venous  b lood was  col lected for 1.5 h accord ing  to  t he  
m e t h o d  descr ibed b y  VOGT 6. The  b lood t a k e n  f rom the  
ad rena l  was  p e r m a n e n t l y  replaced  b y  us ing  an  a u t o m a t i c  
device  (for de ta i l s  see ~). 

The  col lected b lood was h a e m o l y z e d  and  e x t r a c t e d  w i t h  
d i ch lo rme thane .  The  r ad ioac t i ve  f rac t ions  of a ldos te rone  
a n d  cor t i cos te rone  were i so la ted  b y  r epea t ed  c h r o m a t o -  
g r a p h y  a n d  - in  t h e  case of cor t i cos te rone  - b y  rec rys ta l -  
l i za t ion  (Figure  1). The i r  r ad ioac t iv i t i e s  were  m e a s u r e d  in 
a l iqu id  sc in t i l l a t ion  s p e c t r o m e t e r  (Packard ,  t y p e  3003). 

To exc lude  a n  e x t r a - a d r e n a l  conve r s ion  of cor t ico-  
s t e rone  in to  a ldos terone ,  b lood samples  of 7 ad rena lec t0 -  
mized  r a t s  were col lected f rom t h e  femora l  a r t e r y  a f t e r  t he  
in j ec t ion  of 1-2-H~-cort icosterone.  I n  all b u t  one experi-  
men t ,  no  r ad ioac t i ve  a ldos te rone  could be  d e m o n s t r a t e d  
in t he  femora l  blood. I n  t i le 7 th  r a t  on ly  a m i n i m a l  a m o u n t  
of r ad ioac t i ve  a ldos te rone  (0.05% of t h e  in jec ted  radio-  
ac t iv i ty /100)  was ob ta ined .  
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Fig. 1. Isolatiml of radioactive aldosterone and eorticosterone 
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Chromatographic system worked out in our laboratory, in which 
the Rf values of various corticosteroids are comparable with the 
system of formamide/aethylacetate : butylacetate : water 12. b In 
several cases with sufficient aldosterone radioactivity aliquot parts 
of sarrlptes were also chromatographied ia the system: benzene/ 
heptan : methanol/water Mter acetylation. The specific radioactivity 
of the radioactive aldosterone remained unaltered after this chro- 
matographic step. In all cases the identity and purity of the isolated 
aldosterone and corticosterone were proved by the unaltered specific 
radioactivity of the isolated steroids in the 2 or 3 last steps of the 
isolation. 

C ACTH FORM 
e 

4 

~ 

Z. 
i 

]-  � 9149  
me 

- -  p<0.D5 - -  

C ACTH F O R M  

N o 

L#<0.01 _] Lp<001 2 
a b 

log ~,/m 
10000 

l i fO0 - 

t; A~TH FORM 
e 

I00 - 

o L,o.,,o.ol_lL, o,..o.ol ] c 

Fig'. 2 a) Aldosterone radioactivity of adre~M venous blood samples 
expressed as % of the radioactivity of the diehlormethane extract 
of adrenal venous blood of control (C), ACTH~ and formaldehyde 
(FORM)-treated rats. b) Aldosterone radioactivity of adrenal 
venous blood samples expressed as % of tile injected cortieosterone 
radioactivity/100, e) Logarithms of the B/Ald ratios. 

Results. The  adrenals  of ra t s  t r ea t ed  wi th  ACTH s or 
fo rma ldehyde  9 were  h y p e r t r o p h i e d  as expected .  The  
a m o u n t  of rad ioac t ive  a ldos terone  (Figure 2) can be 
expressed : a) as the  pe rcen tage  of the  r ad ioac t iv i ty  of the  
d ich lo rme thane  ext rac t ,  which  conta ins  cor t icos terone 
and  in te rmed ia tes  which m a y  be of significance in Mdo- 
s terone b iosynthes is ;  b) as the  percen tage  of the  in jec ted  
precursor  r ad ioac t iv i ty ;  or c) as t he  rat io of cort ico- 
s te rone/a ldos terone ,  where  the  cor t icos terone radio-  
ac t iv i ty  found  in adrenal  venous  blood represents  t he  
remain ing  rad ioac t iv i ty  of the  in jec ted  precursor.  

ACTH p r e t r e a t m e n t  for 9-25 days  caused a s ignif icant  
decrease in t he  convers ion of rad ioac t ive  cor t icos terone to  
aldosterone.  This  a l te ra t ion  of t he  b iosynthes i s  m a y  be 
responsible  for t he  reduced  a ldos te rone  secret ion in m a n  
found by  NEWTON and LARAGH 10 af ter  chronic admin is t ra -  
t ion  of ACTt I  and  by  BIGLIER111 in the  ectopic ACTH 
syndrome.  A decrease in a ldos terone  p roduc t ion  formed 
f rom endogenous  precursors  in ra ts  was d e m o n s t r a t e d  by  
STARK et al.~ and  by  MI'JLLER s 

In  animals  which  received formaldehyde ,  only an in- 
s ignif icant  or no increase in t he  convers ion f rom cort ico- 
s terone  in to  a ldos terone  was found.  

In  ra t s  s u b m i t t e d  to  r epea ted  appl ica t ion  of formalde-  
hyde,  t he  p roduc t ion  of a ldos terone  f rom endogenous  pre-  
cursors is increased 2,a, whereas  in ACTH- t r ea t ed  ra ts  i t  is 
decreased4,K Therefore,  it  m a y  be assumed t h a t  chronic  
admin i s t r a t ion  of fo rmaldehyde ,  in addi t ion  to  s t imula t -  
ing the  release of endogenous  ACTH, also affects  the  func-  
t ion of t he  adrenal  cor tex  by  means  of o the r  factors.  

Studies  on the  in vivo convers ion of cor t icosteroid  pre- 
cursors into cort ical  ho rmones  m a y  give more  reliable in- 
fo rma t ion  on b iosyn the t i c  p a t h w a y s  in the  adrenal  cor tex  
than  the  t echn ique  of the  in v i t ro  incubat ion .  

Zusammen/assung. Es wurde  die in vivo Konvers ion  yon  
Cort icosteron zu Aldos teron in den Nebenn ie ren  der  R a t t e  
nachgewiesen.  Wiederho l te  ACTH-Gaben  v e r m i n d e r t e n  
die Konvers ion ,  w g h ren d  dies �9  nach  chronischer  <, Stress  ~>- 
E inwi rkung  (FormoI-Behandlung)  u n v e r g n d e r t  blieb. Es  
wird angenommen ,  dass die Vergr6sserung und  F u n k -  
t ionsgnderung  der Nebenn ie ren  un te r  S t ress -E inwi rkung  
n ich t  nu t  durch  v e r m e h r t e  Abgabe  yon  ACTH ve rmi t t e l t  
wird.  
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