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Teneur en acide citrique (#g/g de tissu trais) des organes de la souris 
apr~s injection de fluoroac6tate (FA) et irradiation 6ventuelle h la 

Reins 
Myocarde 
Rate 
Encdphale. 
Foiesouris ~ . . . 

souris 

5 e h (X). 

Souris 5 h 
t6moins aprbsFA 

23 1333 
12 617 
19 585 
20 111 
94 157 
66 84 

14 h 14hapr~s 9h 
apr~s FA, 9 h aprbs 
FA apr~s X X seals 

1155 552 0 
864 882 0 
631 354 54(?) 

88 62 12 
150 70 50 
81 77 60 

Souris C 57 noires de 18 fi 22 g, nourries ad Iibitum. L'acide citrique 
est dos6 par la m6thode de TAYLOR 2. Les valeurs de ce tableau sont 
des moyennes obtenues sur au moins 6 animaux. Les variations do 
taux d'acide citrique dans lc foie des souris ~ ne sont pas statistique- 
ment significatives. L'effet antagoniste des rayons X (775 r, Stabili- 
volt Siemens 200 kV) sur l'accumulation d'acide citrique, produite 
dans le myocarde par injection de fluoroacdtate aux animaux, n'ap- 
parait qu'apr~s la 14 e h. La dose de fluoroac6tate sodique utilis6e 

(5 mg/kg) tue environ 30% des animaux dans les 3 jours. 

et  STOCKEN 3 o n t  cons ta t6  en effet  que  le foie des ra t s  
nourris accumule  plus  de c i t ra te ,  apr&s in jec t ion  de fluoro- 
ac6tate, que celui des  ra t s  m a i n t e n u s  A jeun 24 h a v a n t  
l ' inject ion du tox ique .  BtJscH et al. 4 on t  mon t r6  d ' au t r e  
par t  que des coupes  de foie incub6es en presence  de fluoro- 
ac6tate accumulen t  du c i t ra te  si elles d i sposen t  de subs-  
t ra ts  oxydab le s  appropr i6s  e t  si la press ion partiell3 d ' oxy -  
g~ne darts les coupes  es t  suff isante .  

L ' in f luence  des h o r m o n e s  sexuelles semble  ~galement  
6vidente a) pu i sque  les va leurs  de c i t ra te  accumul6 son t  
plus 61ev6es dans  le foie des r a t t e s  que dans  le foie des 
rats s, b) pu isque  la cas t r a t ion  des ra t s  males  augmen te  
leur capaci t6 d ' a ccumule r  du c i t ra te  dans  leur foie 5, t and i s  
que la m6me op6ra t ion  sur  les r a t t e s  p rodu i t  p lu t6 t  Fin- 
verse s, c) pu i sque  enf in  t ' a ccumula t ion  de c i t ra te  dans  le 
foie des r a t t e s  in toxiqu6es  ne se mani fes te  qu'A I'Age 
adulte% 

L ' i r r ad ia t ion  to ta le  des ra t s  d iminue  leur capaci t6 d 'ac-  
cumuler du c i t ra te  clans leurs t issus sous l ' inf luence d ' une  
injection ult~rieure de fluoroac6tateT; c e p e n d a n t  le foie 
des ra t s  males  accumule  dans  ce cas beaucoup  plus de 
ci trate v. Cer ta ins  des effets  imm6dia t s  e t  plus ta rd i fs  des 
i r radiat ions pou r r a i en t  6tre dfis A une act ion des r ayons  
X sur les h o r m o n e s  androg6nes  7. 

Au cours  de recherches  en t repr i ses  en r u e  d ' i n t e rp r6 te r  
la r ad io -p ro tec t ion  qu ' a s su re  A la souris l ' in jec t ion  pr6a- 
lable de doses  sub-16thales de f luoroac6tate  s, nous avons  
constat6 que  le foie des souris se compor t e  A l 'oppos~ du foie 
des rats .  Le foie des souris  males  accumule  du c i t ra te  
apr~s a d m i n i s t r a t i o n  de f luoroac6ta te ;  le foie des souris 
femelles ne le fair pas. Nous  n ' a v o n s  pas  recherch6 l 'effet  
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du f luoroac6ta te  A divers  Ages. I1 est  peu p robab le  cepen-  
d a n t  que  l ' absence  d ' a c c u mu l a t i o n  de c i t r a t e  dans  le foie 
des souris femelles soit  dfi au t rop  jeune  Age des a n i m a u x  ; 
ces souris pesa ien t  18 A 22 g e t  d e v a i e n t  avoi r  plus de 12, 
s inon plus de 14 semaines.  

L ' i r r ad ia t ion  des souris males  5 h apr~s l ' i n j ec t ion  du  
tox ique  fair t o m b e r  leur t a u x  de c i t r a t e  h6pa t i que  A la 
moiti6 du t a u x  du c i t ra te  h~pa t ique  de souris  t6moins  in- 
toxiqu6es mais  non  irradi6es. Le foie des souris  males  
r6pond par  consequen t  aux  i r rad ia t ions  c o m m e  les au t res  
t issus de ce t  animal*. Le foie du r a t  male  pa r  con t re ,  ac- 
cumule  du c i t ra te  apr6s e m p o i s o n n e m e n t  au f iuoroac6ta te  
si l ' an imal  a 6t6 p r6a l ab lemen t  irradidL La  d i f ference  
de c o m p o r t e m e n t  de ces deux  esp6ces an imales  ne  p e u t  
6tre dfle A l'Age de nos souris males :  A 18-22 g, les souris  
males  on t  plus de 10 semaines  e t  son t  adul tes .  R e m a r -  
quons  que nous avons  irradi6 les souris que lques  heures  
apr~s admin i s t r a t i on  du poison alors que  dans  les exp6- 
riences faites chez le ra t  7, l ' i r r ad ia t ion  pr6c~dait  t ' admin is -  
t r a t i on  de f luoroac6tate .  

Nous t enons  A remerc ier  le Dr. A. HERVE, chef  de t ra -  
vaux  A l ' I n s t i t u t  de Radiologie,  qui a irradi6 les an imaux .  

C. LII~BECQ et  SUZANNE LII~BECQ-HUTTER 

Laboratoires de Biochimie  de l 'Un ivers i td  de Liege et 
Laboratoires de Recherches pour  la Protection des P o p u l a -  
tions civites, Liege (Belgique), le 17 mars Y958. 

S u m m a r y  

In  con t r a s t  to rats,  male  mice in jec ted  wi th  sod ium 
f luoroaceta te  accumula te  c i t ra te  in t he i r  livers, whereas  
females  do not .  Who le -body  i r rad ia t ion  reduces  t h e  level 
of accumula ted  c i t ra te  in t he  l iver  as well as in o t h e r  
t issues of the  mouse.  

9 C. LI~BECQ et S. LIf"BECQ-HUTTER, Arch. int. Physiol. 66, 77 
(195s). 

The Oral Route  for the B i o - A s s a y  of A l d o s t e r o n e -  
l ike Materia ls  in the Rat: Relat ive  Po tency  of 

A ldos terone  and Chloro -Cor t i s o l  

Although  n u me r o u s  m e t h o d s  have  been  descr ibed  (for 
reviews see 1) for t he  b io-assay  of a ldosterone- t ike  ma-  
terials, no m e t h o d  for q u a n t i t a t i v e  assay  has  been  h i th -  
er to  r epor ted  in which  the  s teroids  were a d m i n i s t e r e d  by  
mouth .  I t  seemed of in te res t  to  inves t iga te  the  feasibili ty~ 
of th is  rou te  because (a) subs tances  like l iquorice and  
g lycyr rhe t in ic  acid have  been  r epo r t ed  3 as h a v i n g  aldo- 
s terone-l ike ac t iv i ty  in h u m a n s ;  and  (b) t he  d i scovery  4 
of new steroids  capable  of b locking the  effects  of aldo- 
s terone  and  DCA on e lec t ro ly te  excre t ion  makes  i t  desir-  
able to  assess the  a d mi n i s t r a t i o n  b y  oral  rou te  in o rde r  to  
widen the i r  possible t h e r a p e u t i c  usefulness.  I t  seems 
reasonable  to  pos tu la te  t h a t  a n y  a t t e m p t  to  assay  in t h e  
r a t  t he  oral  e f fec t iveness  of an  a ldos te rone  a n t a g o n i s t  on 
Na + and  K+, m u s t  be based  on a sa t i s f ac to ry  dose-  
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C o m p a r i s o n  of a ldos te rone- l ike  ef fec t  b e t w e e n  b io -asgays  b y  ora l  a n d  s u b c u t a n e o u s  r o u t e  

Steroid Oral 

Response p < 4 
Dose in /~g mean  -t- S. E )  

A l d o s t e r o n e  
0.015 
0.05 
0.06 
0-15 
0.20 
0.50 
0-60 
2.00 
0"68 
0'089 

Regress ion  lifie ~ 
S. D. L. s 
S .  E . ~ h  

L = ] b I ]S .D.L,  8 
~9 

C1-F 
0,05 
0.10 
0.25 
0,50 
1.00 
5.00 

10-00 
0.59 
0.20 

l~egress ion l ine.  
S. D. L.  
S. E .  b. 
L = I b I/S. I). L. 
1, 

N 1 k "~ 

13 2 

14 2 

14 2 
14 2 

88-99 ~ 7-40 

83-03 -t= 7-67 

48-62 ± 5-08 
29-11 J: 3-51 

50 

y + 42.27 x = 42-99 
8-90 
6-99 
4-75 
0.97 

7 1 90.91 ± 19.05 
14 2 80.77 ± 14.37 
13 2 72.00 4- 9-34 
20 3 53.75 ± 3.59 
14 2 26.47 ± 0-92 

6 1 13.25 ± 1.39 
6 1 9.27 :t: 1-70 

- -  - -  50 

y + 38.40 x ~ 41.21 
8-05 
3.88 
4-77 
0-97 

0-3 

0-05 

0-001 
0.001 

0.7 
0.2 
0.01 
0.001 
0.001 
0.001 
0.001 

Subcutaneous 

Response 
N k 

meau ~: S. E. 

I __ 

14 
14 

14 

14 

86-91 ± 7-47 
59.86 4- 5-00 

33.55 ~ 3.53 

22-27 ± 2-72 

50 

y + 43.63 x = 4-29 
6-28 
4-93 
6,95 
0.98 

P <  

0-2 
0.001 

0.001 

0-001 

7 1 79.47 4- 15,17 0.2 
7 1 68.26 :J: 7.93 0.01 
6 1 37,89 4- 4.90 0.001 
5 1 35.58 4- 5.55 0-001 

- -  --- 50 - -  

y + 4 8 , 5 9 x  - -  16.38 
6.77 
8-90 
7-19 

- -  0-97 

i T o t a l  n u m b e r  of r a t s  in dose  a s s a y e d  g r o u p .  A n  e q u a l  n u m b e r  of 
r a t s  was  u sed  as c o n t r o l  fo r  e ach  g r o u p .  

2 N u m b e r  of  b io -a s says ,  
3 S t a n d a r d  e r r o r  c a l c u l a t e d  as g iven  b y  WORTm~CG a n d  GEFFNER 10. 
4 S ign i f icance  of d i f fe rence  b e t w e e n  a s s a y  a n d  c on t ro l  g roups .  
5 x = l o g X ;  X = dose  in/~,g. 

G S t a n d a r d  d e v i a t i o n  a b o u t  the  line. 
7 Standard error of stope. 
s Est imate of index of precision, 
9 Coefficient of correlation. 

10 A. G. WORTm~G and J. GEntlER, Treatment o] Experimental 
Data (W'iley, New York 1943), p. 207. 

r e s p o n s e  r e l a t i o n s h i p  p r e v i o u s l y  o b t a i n e d  b y  u s i n g  a l d o -  
s t e r o n e - l i k e  c o r t i c o i d s  per os in  t h e  s a m e  t y p e  o f  b io -  
a s s a y .  

I t  w a s  s h o w n  e a r l i e r  ~ t h a t  a l d o s t e r o n e  a n d  9c¢-chloro- 
c o r t i s o l  a c e t a t e  (C1-F) a r e  v e r y  p o t e n t  s u b s t a n c e s  in  
p r o m o t i n g  a fa l l  o f  t h e  u r i n a r y  N a + / K +  r a t i o ,  t h e  l a t t e r  
t a k e n  as  a n  i n d e x  of  e l e c t r o l y t e - r e g u l a t i n g  a c t i v i t y  in  t h e  
r a t .  F o r  t h i s  r e a s o n  t h e s e  c o r t i c o i d s  w e r e  c h o s e n  fo r  t h e  
p r e s e n t  i n v e s t i g a t i o n ,  T h e  m e t h o d  of  b i o - a s s a y  b y  s u b -  
c u t a n e o u s  r o u t e  i n  t h e  y o u n g  a d r e n a l e c t o m i z e d  m a l e  
w h i t e  r a t  h a s  b e e n  p r e v i o u s l y  s d e s c r i b e d .  F o r  t h e  o r a l  
r o u t e  t h e  s a m e  m e t h o d  w a s  u s e d ,  t h e  o n l y  d i f f e r e n c e  
b e i n g  t h a t  e a c h  s t e r o i d  w a s  a d m i n i s t e r e d  b y  a n  i n t r a -  
g a s t r i c  t u b e  i n  a v o l u m e  of  0-15 m l  ( i n s t e a d  o f  0-1 m l )  o f  

5 j .  G. LLAURADO, E x p e r .  11, .101 (1955);  Kl in .  \Vschr .  34, 674 
0956). 

J .  G. LLAURADO, E n d o c r i n o l o g y  58, 390 (1956);  Kl in .  "Wsehr. 
,~4, 669 (1956). 

2 0 %  e t h a n o l / w a t e r  a s  s o l v e n t .  T h e  a c t i v i t y  of  a l d o s t e r o n e  
a n d  C 1 - F  w a s  i n d i c a t e d  b y  a fa l l  in  t h e  N a + / K  + r a t i o  in 
t h e  u r i n e  o f  t h e  r a t s ,  t h i s  r a t i o  b e i n g  e x p r e s s e d  a s  a per- 
c e n t a g e  of  t h e  m e a n  for  a c o n t r o l  g r o u p .  T h u s  a m o r e  in- 
t e n s e  e f f e c t  is r e p r e s e n t e d  b y  a g r e a t e r  r e d u c t i o n  o f  t h i s  per- 
c e n t a g e .  A l d o s t e r o n e  w a s  a d m i n i s t e r e d  as  D, L -a ldos t e rone  
2 1 - m o n o - a c e t a t c .  T h e  biological a c t i v i t y  of  t h i s  chemi-  
ca l  f o r m  is 4 t e n t h s  t h a t  of  t h e  n o n - a c e t y l a t e d  D-aldo- 
s t e r o n e  7. T h e  d o s e s  of  a l d o s t e r o n e  l i s t e d  in  t h e  T a b l e  ex- 
p r e s s  q u a n t i t i e s  of  I > a l d o s t e r o n e ,  t h e  a m o u n t s  o f  the  
r a c e m i c  a l d o s t e r o n e  a c e t a t e  a c t u a l l y  g i v e n  t o  e a c h  rat  
b e i n g  t h e r e f o r e  2.5 t i m e s  g r e a t e r .  

T h e  r e s u l t s  t o g e t h e r  w i t h  s e v e r a l  c a l c u l a t e d  s t a t i s t i ca l  
p a r a m e t e r s  a r e  s h o w n  in  t h e  T a b l e .  V a l u e s  o b t a i n e d  b y  the 

7 S . A .  SI)IPSON, J .  F. TAIT, A. WETTSVEI~, R .  NEHER, J .  v.  Evw, 
O.  SCHINDLER, a n d  T.  REICHSTEIN, He lv .  c h i m .  A c t a  37, 1163 (1954); 
Notice in J.  clin. Endocrinc/l. 17, 699 (1957). 



[15. VI. 1958] Kurze Mitteilungen - Brief Reports 219  

subcu taneous  rou t e  are  also g iven  for  compar i son .  I t  was 
found t h a t  t h e r e  is a l inea r  r e l a t i onsh ip  b e t w e e n  t he  fall  
of the  N a + / K  + ra t io  a n d  t he  l o g a r i t h m  of the  dose of each  
corticoid a d m i n i s t e r e d  b y  m o u t h  in t he  fol lowing ranges  : 
a ldosterone 0.06-2-00 tug; C1-F 0.05-10-00 /~g. As ex- 
pected t h e  r e sponse  o b t a i n e d  b y  t h e  ora l  r ou t e  for each  
comparab le  dose  level  was  less t h a n  t h a t  o b t a i n e d  w h e n  
the same s t e ro id  was  g iven  s ubcu t aneous l y .  F r o m  t h e  
regression l ines t a b u l a t e d  in t he  Table ,  t he  dose of each  
steroid w h i c h  p roduces  a 50% effect  on  t he  N a + / K  + ra t io  
has been  ca lcu la ted ,  th i s  be ing  for  t h e  oral  rou te  0.68 #g  
of a ldos te rone  a n d  0.59 tug of C1-F, a n d  for t h e  s u b c u t a n e -  
ous rou t e  0 .089/zg a n d  0-20 tug respec t ive ly .  

Aldos te rone ,  w h e n  a d m i n i s t e r e d  b y  s u b c u t a n e o u s  route ,  
is a t  leas t  twice  as p o t e n t  as  C1-F, as j u d g e d  b y  compar i -  
son of t h e  Calcula ted dose of e ach  s t e ro id  w h i c h  produces  
a 50% response.  I n  t h i s  c o n t e x t  i t  is of g r ea t  i n t e r e s t  t h a t  
a ldosterone is less effec t ive  t h a n  C1-F w h e n  g iven  b y  
mou th  (Table) .  These  o b s e r v a t i o n s  re inforce  t he  hypo-  
thesis s t h a t  t h e  inc reased  a c t i v i t y  of some h a l o g e n a t e d  
steroids as c o m p a r e d  w i t h  ' n a t u r a l '  h o r m o n e s  m a y  resu l t  
from a s lower  r a t e  of m e t a b o l i z a t i o n  b y  t h e  l iver.  

The  conclus ions  to  be  d r a w n  f rom th i s  e x p e r i m e n t  a r e :  
(a) the  ora l  route ,  t h o u g h  n o t  as sens i t ive  as t h e  sub-  
cutaneous ,  c a n  be  used  for  t h e  b in -a s say  of a ldos te rone-  
like ma te r i a l s  in  t he  r a t ;  a n d  b y  inference,  for  t he  as- 
sessment  of a ldos t e rone  a n t a g o n i s t s ;  (b) a ldos te rone  is 
less ef fec t ive  b y  m o u t h  t h a n  C1-F;  (c) t he  re la t ive  po- 
tency on  e l ec t ro ly t e - r egu la t i ng  a c t i v i t y  of two  or  more  
different  s t e ro ids  t e s t ed  b y  t he  s u b c u t a n e o u s  rou t e  shou ld  
n o t  be  used  as a n  i n d i c a t i o n  of t h e i r  r e la t ive  p o t e n c y  b y  
the  oral  rou te .  

The Effect of 17~-Ethyl -19-Nortestosterone  
on the Estrus Cycle 

17x-Ethy l -  19 -no r t e s to s t e rone  (Ni levarN)  1 is r e p o r t e d  to 
show a p o t e n t  a n a b o l i c L  p r o g e s t a t i o n a P ,  a n d  dec iduo-  
magen ic  4 a c t i v i t y  in  ra ts ,  a n  a n t i - e s t r o g e n i c  ef fec t  in  
spayed  e s t r o g e n - t r e a t e d  r a t s  s, t o  i n h i b i t  t h e  p i t u i t a r y  
g land  in p a r a b i o t i c  r a t s  e, a n d  to d a m a g e  t h e  r e p r o d u c t i v e  
process as ev idenced  b y  t he  i n h i b i t i o n  of t h e  o v u l a t i o n  in  
r a b b i t s  4 a n d  b y  t he  an t i f e r t i l i t y  4 effect  in ra ts .  I n  t he  
course of our  i nves t i ga t i ons  on  t h e  poss ib ly  p r o t e c t i v e  
effects  of th i s  new s y n t h e t i c  h o r m o n e  in a d u l t  female ,  
e t h i o n i n e - t r e a t e d  i n t a c t  ra t s ,  we h a v e  o b s e r v e d  t h a t  t h e  
es t rus  cycle was  comple t e ly  i n h i b i t e d  d u r i n g  t h e  t i m e  of 
t h e  i n t r a m u s c u l a r  a d m i n i s t r a t i o n  of 0.5 m g / k g  b o d y  
weight ,  a dose be ing  h i g h l y  anabol ic ,  b u t  n o t  ye t  a n d r o -  
genicL Since the  an ima l s  h a d  to be ki l led a f t e r  13, or  22 
days  respect ively ,  i t  c a n n o t  be sa id  w h e t h e r  or w h e n  t h e  
n o r m a l  cycle would  h a v e  been  re s to red  a f t e r  t he  med ica -  
t ion  ha s  been  s topped .  Tes to s t e rone  p r o p i o n a t e  in  cor-  
r e spond ing  non-ad rogen ic  doses  8, i.e. 0-04 m g / k g  b o d y  
weight ,  d id  n o t  i nh ib i t  t he  e s t ru s  cycle :  On ly  2 o u t  of 16 
an ima l s  h a d  a pro longed  a n e s t r u s  for  t h e  f i r s t  12, or  13 
days  respect ively .  All con t ro l  a n i m a l s  t r e a t e d  w i t h  t h e  
vehic le  (sesame oil) alone, showed  no c h a n g e  of t h e i r  nor -  
ma l  cycles. The  es t rus  c y c l e - i n t e r r u p t i n g  ef fec t  of 17~- 
e thy l -19 -nor t e s tos t e rone  can  be  e x p l a i n e d  b y  t h e  k n o w n  
inh ib i t i on  of t he  p i t u i t a r y  g l and  e a n d / o r  b y  t he  a n t i -  
m e t a b o l i t e  effect  on  the  es t rogens  ~ p r e s e n t  in t he  i n t a c t  
an imal .  F u r t h e r  de ta i led  s tud ies  a re  in  progress .  
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Rdsumd 

On d ~ m o n t r e  que chez le ra t ,  l ' a d m i n i s t r a t i o n  orale de 
l 'a ldost~rone e t  s u b s t a n c e s  s imila i res  pou r  essai b iologique 
est p r a t i q u a b l e  e t  sfire, b i en  que mo ins  sensible  que  Fad-  
min i s t r a t ion  pa ren t6 ra l e .  P a r  inference,  il es t  sugg6r6 que 
cette m 6 t h o d e  es t  u t i l i sab le  p o u r  l ' 6va Iua t ion  des a n t a -  
gonistes de  l ' a ldos t~rone .  

A l ' inverse  de  leur  efficacit6 re la t ive  p a r  vole pa ren t6 -  
rale, l ' a ldos t6 rone  es t  p a r  vole  orale moins  ac t i f  chez  l e r a t  
que l ' ac6 ta te  de 9~-chlorocor t isol  p o u r  p rodu i re  l ' abaisse-  
ment  du  r a p p o r t  N a + / K  +. 

E. M. GLENN, R. O. StAFfORD, S. C. LvSrE~, and B. J. Bow- 
NAN, Endocrinology 61, 128 (1957). 

Universil~'ts]rauenklinik Bern, 12. Miirz 7958. 

Zusammen]assung 

I m  Ver laufe  unsere r  U n t e r s u c h u n g e n  m i t  17~-Athyl -  
19 -nor te s tos te ron  (Nilevar)  b e o b a c h t e t e n  wir, dass  bei  
e rwachsenen  weibl ichen,  m i t  d iesem n e u e n  H o r m o n  be-  
h a n d e l t e n  R a t t e n  kein 0 s t r u s  m e h r  a u f t r a t ,  w ~ h r e n d  
T e s t o s t e r o n p r o p i o n a t  in  e n t s p r e c h e n d e n ,  n i c h t  a n d r o g e -  
nen  Dosen  den  6s t r i schen  Zyklus  n i c h t  s i gn i f i kan t  be-  
einflusste.  
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