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la conna i s sance  des sy s t6mes  complexes  revSt  une  impor-  
t a n c e  capi ta le ,  l ' i n t r o d u c t i o n  de concep t s  61abor6s dans  
u n  sec teur  peut ,  p lus  qu 'h ie r ,  6clairer  la progress ion  du  
savo i r .  La  c o n s t i t u t i o n  d '6quipes  de che rcheurs  a u x  fonc- 
t ions  diverses,  s ' en r i ch i s san t  les uns  et  les au t re s  des f rui ts  
de d6marches  diff6rentes,  est  une  n6cessit6. Mais la solidit6 
de telles 6quipes  est  compromise  pa r  leur  sp6cial isa t ion 
b ien  t r op  pr6coce d i n s  les cursus  de fo rmat ion ,  g6n6rale- 
m e n t  bas6s sur  une  pu lv6r i sa t ion  de la connaissance ,  li6e 

une  e x a c e r b a t i o n  de la m 6 t h o d e  ana ly t ique .  
Enf in ,  au s t ade  de l ' appl ica t ion ,  la ges t ion  et  l ' am6na-  

g e m e n t  de l ' espace  son t  assur6s pa r  des pe r sonnes  ~ qui  
leur  f o r m a t i o n  p e r m e t  d ' avo i r  s e u l e m e n t  une  vis ion 
par t ie l le  du  probl6me,  g6n6ra lement  l imi t6e  aux  aspects  
6conomiques  ou technologiques .  

Si l ' a cc ro i s sement  con t inu  des conna issances  exige tou-  
jours  la f o r m a t i o n  de sp6cialistes,  i l  f au t  para l l61ement  
fo rmer  des g6n6ralistes,  a y a n t  une  f o r m a t i o n  to t a l e  t o u t  
auss i  i m p o r t a n t e ,  mais  d o n t  la conna i s sance  au  lieu de se 
l imi t e r  k u n  sec teur  par t icul ier ,  s ' 6 t end  h l ' ensemble  du  
d o m a i n e  concern& 

L ' acc ro i s s emen t  du savoi r  h u m a i n  r6habi l i t e  la no t ion  
de g6n6ral is te  comme c o m p l 6 m e n t  ind i spensab le  des 
sp6cialistes.  U n  nouve l  h u m a n i s t e  du  X X 6 m e  si6cle asso- 
c i an t  sciences de la n a t u r e  et  sciences h u m a i n e s  do i t  ~tre 
d6velopp6 d ' e x t r ~ m e  urgence.  

L a  r6vo lu t ion  sc ient i f ique et  t e c h n i q u e  e n t r a i n e  une  
r6vo lu t ion  d i n s  l ' app roche  des probl6mes ,  l ' i n t r o d u c t i o n  
d ' u n e  concep t ion  6cologique. Cet te  i n t r o d u c t i o n  n ' a u r a  
que  des effets l imit6s,  insuff isants ,  sans  r a p p o r t  avec  
l ' i m p o r t a n c e  et  l ' u rgence  des probl6mes,  si elle n ' e s t  pas  
accompagn6e  d ' u n e  re fon te  t o t a l e  d i n s  les processus  de 
f o r m a t i o n  h6ri t6s du  X I X 6 m e  si6cle. 

Summary.  "With the  increased  i m p a c t  of m a n ' s  ac t iv i t i es  
r esu l t ing  f rom the  i ndus t r i a l  revo lu t ion ,  t he  fal l -out  of his  
ac t ions  widens  in b o t h  space a n d  t ime.  I t  is imposs ib le  to  
proceed a n y  f u r t h e r  in  t he  exp lo i t a t i on  of N a t u r e  on  t he  
basis  of economic  concep t s  f o u n d e d  on  the  pu r su i t  of 
sector ia l  s h o r t - t e r m  profi t .  W e  m u s t  on  the  c o n t r a r y  
observe  t he  rules  gove rn ing  t he  b iosphere  and  t he  eco- 
sys tems.  

Economic  d e v e l o p m e n t  m u s t  no t  upse t  the  energet ic  
equ i l ib r ium of t h e  biosphere .  Th i s  is possible  on cond i t ion  
t h a t  we use essent ia l ly  b a l a n c e d  energy  sources, i n s t ead  
of the  ene rgy  released b y  p o t e n t i a l  sources. 

The  whole  o rgan iza t i on  of e conomy  is based  on a l inear  
principle,  r e su l t ing  in t he  e x h a u s t i o n  of basic  ma te r i a l s  
and  over load  b y  of ten  po l lu t ing  waste .  The  acce le ra t ion  
of t he  c i rcui t  is ar t i f ic ia l ly  i nduced  b y  pub l i c i ty  fac tors  
which,  p r e t e x t i n g  fashion,  regards  as garbage  still usable  
goods. The  p e r e n n i a l i t y  of ecosys tems  is ensured  b y  t he  
recycl ing of mate r ia l s ,  an  economy  founded  on t he  same 
pr inciple  can  a lone  ensure  t he  fu tu re  of mank ind .  

The  sector ia l  d e v e l o p m e n t  of e conomy  and  of profes-  
s ional  t r a i n i n g  c o n t r i b u t e s  to  m a k e  i t  more  diff icul t  to  
organize  t he  h e a l t h y  m a n a g e m e n t  of n a t u r a l  resources.  

The  obs tac les  to  t he  a c h i e v e m e n t  of a h e a l t h y  pol icy of 
resource m a n a g e m e n t  are no t  technical ,  b u t  pedagogic,  
economic  a n d  poli t ical .  

VINCENT LABEYRIE 

Directeur du Laboratoire de l'Ecologie expdrimentale, 
Universitd Rabelais, F-37 TO U R S  (France) 

bPRO E X P E R I M E N T I S  

R a d i o i m m u n o a s s a y  of Free Aldosterone  and of its 18 -Oxo-Glucurou ide  in H u m a n  Urine 

So far, on ly  a few repor t s  h a v e  been  pub l i shed  on  t he  
e s t i m a t i o n  of free a ldos te rone  in ur ine,  because  var ious  
me thodo log ica l  diff icul t ies  h a v e  p r e v e n t e d  i ts  measure-  
m e n t .  Fo r  t h i s  reason,  t he  fol lowing ques t ions  c a n n o t  be 
answered  sa t i s f ac to r i l y :  1. Is t he  a m o u n t  of free aldo- 
s t e rone  in u r ine  of d iagnos t ic  usefulness  ? 2. Is t he  excre- 
t ion  of a ldos te rone  inf luenced  b y  a l t e r a t i ons  of r ena l  func-  
t i on  ? a n d  3. W h a t  is the  r e l a t ionsh ip  be t w een  free aldo- 
s te rone  in u r ine  and  a ldos te rone  p l a s m a  levels, aldo- 
s t e rone  secre t ion  ra te ,  or t he  excre t ion  of the  acid labi le  
me tabo l i t e ,  18-oxo-glucuronide  ? Recen t ly ,  r a d i o i m m u n o -  
assays  for t he  de t e rn f ina t i on  of a ldos te rone  in p l a s m a  and  
of t he  acid labi le  m e t a b o l i t e  in  t he  u r ine  h a v e  been  pub -  
l i shed ~-~. The  p re sen t  r epo r t  descr ibes  a r a d i o i m m u n o l o -  
gical m e t h o d  for t he  d e t e r m i n a t i o n  of free a ldos te rone  and  
of t he  acid labi le  m e t a b o l i t e  in urine.  

Method. New Zea land  whi t e  r a b b i t s  were i m m u n i z e d  
w i t h  a complex  of D-a ldos te rone-21-hemisucc ina te  and  
b o v i n e  s e rum a lbumin ,  p r e p a r e d  accord ing  to t h e  pro- 
cedure  descr ibed  b y  ERLANGER et al. a. 1 m g  of t he  an t i gen  
was suspended  in 0.5 ml  0.9% sal ine so lu t ion  a n d  0.5 ml  
of comple te  F r e u n d ' s  a d j u v a n t  ( D I F C 0 )  i m m e d i a t e l y  
before  the  i n t r a m u s c u l a r  in ject ion.  S imi la r  in jec t ions  
were g iven  eve ry  2 to  4 weeks,  Af te r  6 monts ,  5 of t he  6 
i m m u n i z e d  r a b b i t s  h a d  a n t i b o d y  t i t e r s  of 1 :8000 to 
1 :12000 (Table  I and  F igure  1). 

Cross r eac t ions  of the  a n t i s e r u m  wi th  several  s teroids  
are  g iven  in Tab le  II .  The  degree of cross r eac t i ons  was 
ca lcu la ted  accord ing  to  the  m e t h o d  of ABRAHAM 5. The  

resul ts  o b t a i n e d  are a p p a r e n t l y  more  specific t h a n  those  
descr ibed b y  KELLYL who  also used as an t igen  an  aldo- 
s t e rone221-hemisucc ina te -bov ine  a l b u m i n  complex.  How-  
ever, t he  cross reac t ions  obse rved  w i t h  our  a n t i s e r u m  
were s imi la r  to  those  r epo r t ed  b y  MAYAS et  al. 1, who  used 
as an t i gen  a n  a ldos te rone -3 -ox ime-bov ine  se rum a l b u m i n  
complex:  

The  free a ldos te rone  and  t he  acid labi le  m e t a b o l i t e  were 
e x t r a c t e d  f rom ur ine  a n d  s epa ra t ed  b y  a modi f i ca t ion  of 
the  m e t h o d  descr ibed  b y  MAYES e t  al. 1 (Table  I I I ) .  The  
mos t  i m p o r t a n t  difference be tween  t he  m e t h o d s  was the  
use of 2 d i f fe ren t  pape r  c h r o m a t o g r a p h y  sys tems  for t he  
sepa ra t ion  of a ldos te rone :  B u s h  B 5 and  i soamylace t a t e /  
wa te r  v. Since t he  R f - v a l u e  of D-aldosterone as c o m p a r e d  
w i t h  t h a t  to  o the r  s teroids  o f  s imi la r  po la r i t y  in t he  iso- 

x D. MAYES, S. FURUYAMA, D. C. KEM and C. A. NUGENT, J. clin. 
Endocrin. 30, 682 (1970). 
F. BAYARD, I. Z. BEITINS, A. I(OWARSKI and C. J. MIGEON, J. elin. 
Endoerin. 31, 1 (1970). 
F. BAYARD, I. Z. BEITINS, A. KOWARSKI and C. J. MlCrEON, J. clin. 
Endoerin. 31, 507 (1970). 

4 B. ERLANGER, F. BOREK, S. M. BEISER and S. J. LIEBERMAN, Biol. 
Chem. 228, 713 (1957). 

5 G. E. ABRAHAM, J. olin. Endocrin. 29, 866 (1969). 
6 W. KELLY, in Immunologic Methods in Steroid Determination (Eds. 

F. G. PERON, B. V. CALDWELL; Meredith, N.Y. 1970), p. 54. 
P. VECSEI and H. KESSLER, Experientia 26, 1015 (1970). 
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a m y l a c e t a t e / w a t e r  s y s t e m  d i f f e r s  f r o m  t h a t  in  t h e  B u s h  
B 5 s y s t e m ,  t h e  p u r i t y  a n d  i d e n t i t y  of a l d o s t e r o n e  c o u l d  
be  c o n f i r m e d  in  e a c h  d e t e r m i n a t i o n .  S u c h  a c o n f i r m a t i o n  
is  n e c e s s a r y ,  b e c a u s e  i t  c a n n o t  b e  e x c l u d e d  t h a t  un -  
k n o w n  s t e r o i d  f r a c t i o n s  p r e s e n t  in  u r i n e  m a y  i n t e r f e r e  
w i t h  t h e  i m m u n e  r e a c t i o n s .  

I n  F i g u r e  2 s o m e  of t h e  v a l u e s  m e a s u r e d  for  f ree  a l d o -  
S t e rone  a n d  t h e  a c i d  l a b i l e  m e t a b o l i t e  i n  u r i n e  a re  s u m -  
m a r i z e d .  T h e  u r i n e  s a m p l e s  w e r e  c o l l e c t e d  f r o m  p a t i e n t s  
w h o  s t a y e d  in  bed  a n d  h a d  a n o r m a l  s o d i u m  i n t a k e .  O u r  
n o r m a l  1 8 - o x o - g l u c u r o n i d e  v a l u e s  w e r e  f o u n d  to  be  l o w e r  
t h a n  t h o s e  p u b l i s h e d  b y  LARAGH e t  al. ~0 : 5--25 v.g/day,  a n d  

Table I. Radioimmunoassay 

1. 50-100 ~zl of the alcohol fraction containing aldosterone and 
3000-6000 cpm 1-2-H3-aldosterone were dried in polystyrene tubes~. 

2. Addition of 0.5 ml diluted immunserum. (Dilution fluid: 0.05M 
pH 8 borate buffer, containing 0.6% sermn globulinS.) Shaking for 
10 rain, time of incubation: 24 h. 

3. Addition of 100-150 ~xl dextran-coated charcoal 9. Centrifugation 
(1 • 104 g, for 15 rain). 

4.0.4 ml of the supernatant were put into scintillation vials and 10 nfi 
of Bray-scintillator were added. Measurement of the radioactivity. 

Steps 2-3 at 0 4~ 

~The radioactivity in the fraction 50-100 pd at the end of the isolation 
procedure was in most cases negligible (less than 50 cpm). Where this 
not the case, the observed radioactivity has to be corrected up to the 
radioactivity used for the calibration curve (3000-6000 cpm). 

Table II. Cross reactions of different steroids with the aldosterone 
antibodies 

Rabbit  Rabbit Rabbit  
No. 7 No. 8 No. 9 
(o/o) ~%) (%) 

Aldosterone 100 100 100 
Aldosterone-21-Acetate 100 
Corticosterone 3.4 1.69 7.6 
Desoxycorticosterone 0.12 0.12 1.04 
Progesterone 0.10 0.13 1.16 
Cortisol 0.37 0.08 0.48 
Cortison 0.16 0.27 
18-OH-Corticosterone 0.24 0.18 0.05 
18-OH-Desoxycorticosterone 0.48 
l l-OH-Progesterone 0 0.05 0.29 
17~-Oestradiol 0 
21-OH-Pregnenolone 0 
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Fig. 1. Calibration curve-obtained with different amounts of unlabel- 
led aldosterone. Time of incubation : 24 h at  2 ~ Ordinate : bound al- 
dosterone radioactivity (cpm). Abscissa : different amounts of aldoste- 
rone (pg). Blank value: eluate of chromatographic paper without 
steroid = 0 pg. 

Table III .  

a) Isolation of free aldosterone 

1. 100-300 ml urine 

l addition of 5000-12 000 epm 1 2-H~-aldosterone ~ 
(125 cpm -- 1 pg) 

2. Extraction with dichloromethane and purification (0.1 NaoH 4- 
H20).  

3. Chromatography (~/~ vol. in Bush B 5, 1/~ vol. in isoamylaeetate/ 
water system; Whatman No. 1., 3 cm). 

4. Localization of aldosterone by means of a parallel strip with un- 
labelled aldosterone. 

5. Elution and microcolumn chromatography (Silicagel 70-325 mesh, 
5 ml ethylalcohol). 

6. 50-100 pd of the total alcohol fraction (5 nil) for the radioimmuno- 
assay, 1 ml for measuring of radioactivity. 

b) Isolation of the acid labile metabolite 
20-40 ml urine 

+ 
1. Extract ion with diehloromethane (removal of the fr6e steroids}, 

pH 1 for 18-24 h. 

2. addition of 5000-12 000 epm 1-2-HS-aldosteronc, 
Y 

3.~5. as steps 2-5 for the separation of free aldosterone, 

7. after dilution [1:4 to 1:8), 50 ~zl are taken for the radioimnmno- 
assay, and 1 ml for the measuring of radioactivity. 

In some experiments 30-60 000 cpm 1-2-H3-aldosterone was added 
to the sample. In those experiments the radioactive aldosterone was 
localized by means of a radiochrolnatogram scanner, 
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Fig. 2. Excretion of free aldosterone and of aldosterone 18-oxo-glucu- 
ronide in healthy subjects (full circles, left side of the columm and in 
patients with various disorders: hypertension with suspect of al- 
dosteronism (free aldosterone: 12 cases: 18-oxo-glucuronide: 15 
casesh �9 Conn-syndrome due to solitary adenoma (one case); @, 
preoperative; ID, postoperative, zx adrenal insufficiency (2 cases). 
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b y  NEw et  a l . n :  5-20 txg/day. However ,  our  resul t s  are 
s imi la r  to  t he  r ecen t  d a t a  of AAKVAAG le. 

B y  us ing  t h e  p rodecure  descr ibed,  20-25 m e a s u r e m e n t s  
of free u r i n a r y  a ldos te rone  or 15 m e a s u r e m e n t s  of t he  

8 Human Serum Globulin: Forschungs-Gamma-Globulin (Deutsche 
Kabi GmbH, Miinehen). 
1 vol. activated coal solution (5 g Norit A, Serva, Heidelberg, in 
80 ml y-globulin buffer solution) + 3 voL Dextran solution (100 mg 
Dextran T 70), Pharmaeia, Uppsala, dissolved in 80 mI y-globulin- 
buffer solution. Stirring for 10 min prior to the use. 

10 j .  H. LARAGH, J, E. SEALEY and S. C. SOI~{MER, Circulation Res. 
18-79, 158 (1966). 

n M. I. NEw, B. MILLER and R. E. PETERSON, J. elin. Invest. 45, 412 
(1966). 

12 A. AAKVAAG, Clin. chim. Acta 3d, 197 (1971). 
13 Present address: Department of Organic Chenfistry of the Uni- 

versity Szeged (Hungary). 

acid labi le  m e t a b o l i t e  pe r  week  can  be  done  b y  a n  experi-  
enced  t echn ic ian .  

Zusammenfassung. Von K a n i n c h e n ,  die m i t  e inem l)- 
Aldos te ron-  21 - h e m i s u c c i n a t - R i n d e r s e r u m a l b u m i n -  Kom-  
p lex  i m m u n i s i e r t  waren,  k o n n t e n  A l d o s t e r o n - A n t i k 6 r p e r  
yon  a u s r e i c h e n d e m  T i t e r  u n d  von  gu te r  Spezif iz i t~t  ge- 
w o n n e n  werden.  Mi t  Hilfe dieser  A n t i k 6 r p e r  war  es m6g- 
lich, f re ies  A ldos t e ron  und  den  18-oxo-Glucuronid-Meta-  
bo l i t en  im U r i n  y o n  gesunden  Ver suchspe r sonen  u n d  bei  
P a t i e n t e n  m i t  ver /~nder ter  P r o d u k t i o n  yon  Aldos te ron  zu 
b e s t i m m e n .  

P. VECSEI, B. PENKE la and  A. JOUMAAH 

Department o/ Pharmacology, University o/Heidelberg, 
Hauptstrasse 47-51, D 69 Heidelberg (Germany), 
lO November 1971. 

Corrigendum 

K. K. M~KINEN: Activation o/Subtilisin and Luteinizing t h e  f igure on  page  1262 on t h e  4 th  a n d  5th  l ine the  word  
Hormone, E x p e r i e n t i a  27, p. 1261 (1971). I n  t h e  legend to lu te in iz ing  shou ld  cor rec t ly  be  luteotropic. 

C O N G R E S S U S  

U S A  

3rd Congress of the International Society on Thrombos is  and Haemostas is ,  in conjunction 
w i t h  the Council on Thrombosis ,  American Heart Association 
in Washington, D.C., 22-26 August 1972. biology and  p a t h o p h y s i o l o g y  of f ibr inogen.  Vessel wal l  

a n d  th rombogenes i s .  
T h e  Congress  will  be  he ld  a t  t he  Mayf lower  H o t e l  in  

W a s h i n g t o n .  The  topics  for  the  p l a n a r y  sessions inc lude  F u r t h e r  i n f o r m a t i o n  b y  Dr.  Haro ld  R. Rober t s ,  
t h e  fol lowing:  Con t ro l  m e c h a n i s m s  in hemos tas i s .  Cell C h a i r m a n  of t he  Organ iz ing  Commi t t ee ,  Box  630, Chapel  
m e m b r a n e s :  s t r u c t u r e  a n d  func t i on ;  p la te le t s .  Molecular  Hill,  N.C. 27514, USA.  

C O N S T R U C T I O N E S  

European Training Awards in Brain and Behaviour Research 

I n  coope ra t i on  w i t h  t h e  O r gan i za t i on  for  E c o n o m i c  
Coopera t ion  a n d  De ve l opm en t ,  a g roup  of E u r o p e a n  
Scient i s t s  h a v e  i n i t i a t ed  a n  e x p e r i m e n t a l  s chema  u n d e r  
wh ich  younge r  sc ien t i s t s  work ing  on  B r a i n  a n d  B e h a v i o u r  
c an  a p p l y  for awards  to  enab le  t h e m  to  acqui re  t r a i n i n g  
in a special ized area.  T he  m o n e y  to  f inance  th i s  t r a i n i n g  
p r o g r a m  has  been  p rov ided  b y  t h e  Max-Planck-Gese l l -  
schaf t .  Successful  a p p l i c a n t s  will  receive t r a v e l  and  
l iv ing  expenses  to  e n a b l e  t h e m  to  s t u d y  in selected 
labora tor ies .  The  n o r m a l  d u r a t i o n  of a n  award  will  be  
t h r ee  m o n t h s ,  b u t  some longer  t e r m  awards  can  be made.  

Eligibility. To be  eligible for a n  award ,  a c a n d i d a t e  
m u s t  a l r e ady  b y  u n d e r t a k i n g  research  i n  t he  f ield of 
B r a i n  or B e h a v i o u r  in  a l a b o r a t o r y  s i t u a t e d  in a m e m b e r  
c o u n t r y  of O.E.C.D.  A p p l i c a n t s  m u s t  p roduce  ev idence  
t h a t  t h e i r  own  resea rch  will  bene f i t  b y  t h e  t r a i n i n g  for 
wh ich  t h e y  apply .  I l l  m a k i n g  t he  awards ,  preference  will  
be  g iven  to  c a n d i d a t e s  app ly ing  for a t y p e  of t r a i n i n g  

t h a t  will ass is t  t h e n l  to  follow a n  in t e rd i sc ip l ina ry  
a p p r o a c h  in t h e i r  own  research.  Cand ida te s  are  expec t ed  
to r e t u r n  to  t h e i r  or ig inal  l a b o r a t o r y  a t  t h e  exp i ry  of 
t he i r  t r a in ing .  

Nature o[ training courses. Some of t he  t r a i n i n g  pro-  
g r ams  i nco rpo ra t e  fo rmal  course  work,  o the r s  invo lve  
t h e  l ea rn ing  of t e chn iques  whi l s t  u n d e r t a k i n g  closely 
superv i sed  re sea rch  on  a p a r t i c u l a r  p rob lem.  T ra in ing  
p r o g r a m s  ex is t  in  t h e  fol lowing sub jec t s :  A n i m a l  be-  
hav iour ,  b r a i n  b iochemis t ry ,  b r a i n  model l ing,  e thology,  
e x p e r i m e n t a l  psychology,  h i s tochemis t ry ,  morphology ,  
n e u r o a n a t o m y ,  n e u r o p h a r m a c o l o g y ,  neurophys io logy  etc.  

Method o[ application. F u r t h e r  deta i ls  of t he  scheme 
( inc luding a l is t  of l abora to r i e s  p a r t i c i p a t i n g  in t h e  
t r a i n i n g  p rograms)  and  app l i ca t i on  forms  can  be  ob-  
t a i n e d  f rom : 
The Executive O[[ice, Foundation FUNGO, 
Laan van Meerdervoort 53D, Den Haag (The Netherlands). 


