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Table I. Deamination of some amino acids and amines on their 
incubation with 'transformed' beef liver mitoehondrial amine oxidase. 

Substrates and their M × 10 -s 
concentrations 

Vm~ ~ values 
(mptmoles of 
NH3/mg of 
protein/min} 
mean values 
± S.E. 

Histamine. ttC1 10 2.8 4- 0.6 (3) 
Histidine • He1 10 0 (4) 
Cadaverine. 2 He1 10 2.5 ~ 0.2 (4) 
L-Lysine • HC1 15 1.5 ± 0.07 (8) 
~-Hippuril-L-lysine 10 2.2 ± 0.1 (3) 
~-Carbobenzoxy-lysine n 10 0.95, 0.47 (2) 
e-Carbobenzoxy-I ysine n 10 0 0 {2) 
L-Ornithine 5 1.7 4- 0.1 (4) 
y-Aminobutyrie acid 20 1.9 :[: 0.4 (5) 
~-Aminobutyrie acid 10 0 (4) 
fl-Alanine 10 1.3 -I- 0.2 (5) 
~-Alaniue 10 0 (3) 

Composition of samples and experimental conditions as described s. 
Number of experiments in brackets. 

d e a m i n a t i o n .  D e a m i n a t i o n  of  l y s i n e  on  i n c u b a t i o n  w i t h  
' t r a n s f o r m e d '  m i t o c h o n d r i a l  a m i n e  o x i d a s e  is  c o m p l e t e l y  
i n h i b i t e d  b y  1 0 - 4 M  / 3 - a m i n o p r o p i o n i t r i l e  wh i l e  i t s  in-  
h i b i t o r y  e f f e c t  o n  d e a m i n a t i o n  of  o t h e r  s u b s t r a t e s  of  t h e  
e n z y m e  ( s e r o t o n i n  a n d  7 - a m i n o b u t y r i c  ac id)  is neg l ig ib l e  
(Tab le  I1).  

I t  is n o t e w o r t h y  t h a t  t h e  a c t i v i t y  o f  ' t r a n s f o r m e d "  m i t o -  
c h o n d r i M  a m i n e  o x i d a s e  is  n o t  i n h i b i t e d  b y  h i g h  c o n c e n t r a -  
t i o n s  of  c o n v e n t i o n a l  m o n o a m i n e  o x i d a s e  i n h i b i t o r s  s w h i c h  
do  n o t  p r o d u c e  e x p e r i m e n t a l  l a t h y r i s m  ~ ,  

Bbm0Rm. * TpaHcqbopMHpOBaHHafl ~> MHT0X0H)IptlaJlbHalt 
OMttHOKCII/Iaaa FfaTaJIHaHpyeT OTLReIIJleHHe e-aMHH0rpyIlnbl 
JIH3HHa. 3Ty peam~mo 1436HpaTeJlbH0 TOpM0aHT .rlaTHpOFeH- 
Hblfi areHT fl-aMHH0np0IIHOHHTpHJI. 
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Table II. Effect of fl-aminopropionitrile fumarate on the activity of 
' transformed' rat  liver mitoehondrial amine oxidase. 

Concentrations of 
the inhibitor 
(M x 10 -s) 

Inhibition of dcamination (%) (mean values from 
the data of 4-6 parallel assays) 

lysine serotonin T-ABA 

1.0 100 9.5 - 
0.1 100 11.5 5.0 
0.01 45.5 - 12.0 

Composition of samples as described s. The inhibitor TM was pre- 
incubated at room temperature with the enzyme preparations for 
30 rain before the addition of one of the substrates in following 
concentrations (M × 10-3): serotonin creatinine sulphate (5), DL- 
lysine" HC1 (15), y-aminobutyrie acid (ABA) (20); in eontroI samples 
(without the inhibitor) deamination rates were respectively: 2.47, 
1.71, 0.99 m[~moles of NHsmg of protein]mln. 
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I n t e r c o n v e r s i o n  of  C o r t i s o l  a n d  C o r t i s o n e  i n  t h e  Macaca  mula t t a  

T h e  p r i n c i p l e  c o r t i c o s t e r o i d s  p r e s e n t  in  m a m m M i a n  
b l o o d  a re  eor t i so l ,  c o r t i c o s t e r o n e  a n d  a l d o s t e r o n e X - L  
A l t h o u g h  s m a l l  a m o u n t s  of  l l - d e s o x y - 1 7 e - h y d r o x y c o r t i -  
c o s t e r o n e  ( p r e g n - 4 - e n e - 1 7 ~ , 2 1 - d i o l - 3 - o n e ) ,  l l - d e h y d r o -  
c o r t i c o s t e r o n e  ( p r e g n - 4 - e n e - 2 1 - o l - 3 , 1 1 - d i o n e ) ,  c o r t i s o n e  
( p r e g n - 4 - e n e - 1 7 e ,  21 -d io l -3 ,11 -d ione ) ,  a n d  l l - d e s o x y c o r t i -  
c o s t e r o n e  ( p r e g n - 4 - e n e -2 1 -o l -3 -o n e )  h a v e  b e e n  d e t e c t e d  in  
b lood ,  t h e i r  c o n c e n t r a t i o n s  in  b l o o d  h a v e  n o t  b e e n  
e s t a b l i s h e d  s,~. Of  t h e s e  s t e ro id s ,  c o r t i s o l  is c o n s i d e r e d  to  
b e  t h e  p h y s i o l o g i c a l l y  a c t i v e  g l u c o c o r t i c o i d  in  m a n .  T h e  
e f f i c a c y  o f  c o r t i s o l  in  a f f e c t i n g  t h y m u s  i n v o l u t i o n ,  l i v e r  
g l y c o g e n  d e p o s i t i o n  a n d  a n t i - i n f l a m m a t o r y  r e s p o n s e  e x -  
c e e d s  t h a t  o f  c o r t i s o n e  1°. F u r t h e r m o r e ,  co r t i so I  in  v i t r o  
m a r k e d l y  i n h i b i t e d  t h e  g lucose  u p t a k e  b y  r a t  t h y m u s  
cell  s u s p e n s i o n  wh i l e  c o r t i s o n e  w a s  i n e f f e c t i v e  n .  S ince  
t h e  1 1 f l - h y d r o x y s t e r o i d  d e h y d r o g e n a s e  a c t i v i t y  is l o w  in  

t h e  t h y m u s  1~, t h i s  f i n d i n g  s u p p o r t s  t h e  p r o p o s i t i o n  t h a t  
c o r t i s o l  is  t h e  a c t i v e  a g e n t  a n d  t h e  b io log ica l  e f f i c acy  of  
c o r t i s o n e  is d e p e n d e n t  u p o n  i t s  c o n v e r s i o n  to  cor t i so l .  O n  
t h e  o t h e r  h a n d ,  KOIKE e t  al. 13 d e m o n s t r a t e d  t h a t  t h e  
p r o t e i n  s y n t h e t i c  a c t i v i t y  of  p o l y s o m e s  f r o m  l ive r s  of  
c o r t i s o n e - t r e a t e d  r a t s  w a s  g r e a t e r  t h a n  t h a t  o f  co r t i so l -  
t r e a t e d  r a t s .  T h e s e  s e e m i n g l y  d i v e r g e n t  r e s u l t s  s u g g e s t  
t h a t  c o r t i s o l  a n d  c o r t i s o n e  m a y  be  a c t i v e  d e p e n d i n g  o n  
t h e  t i s su e  o r  a s s a y  s y s t e m s  used ,  o r  t h a t  a b a l a n c e  of  
t h e s e  s t e r o i d s  m a y  b e  o f  i m p o r t a n c e  fo r  flxeir b io log ica l  
e I f icacy .  T h i s  s t u d y  w a s  c o n d u c t e d  t o  o b s e r v e  t h e  i n t e r -  
c o n v e r s i o n  o f  t h e s e  2 s t e r o i d s  in  v i v o  in  t h e  Macaca 
muta#a a n d  t o  e s t a b l i s h  t h e  r e l a t i v e  l eve l s  o f  t h e s e  s t e r o i d s  
in  b l o o d .  

Material and methods. 1, 2 -3H-cor t i so l  a n d  1, 2 -3H-cor t i  - 
sone  w i t h  spec i f ic  a c t i v i t i e s  o f  22 a n d  36 c / m m o l e  w e r e  
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pu rchased  f rom New E n g l a n d  Nuclear  Corp., Boston,  
USA.  C h r o m a g r a m  606 was  pu rchased  f rom E a s t m a n  
K o d a k  Co., Roches t e r  (USA). The s tero ids  were  puri f ied 
on silica gel c h r o m a t o g r a m  before use. 

A d m i n i s t e r e d  were  10 ~tc of aH-cort isol  (0.45 nmole) 
and  3H-cort isone (0.27 nmole)  in ml of saline i.v. to  an 
adu l t  female  m o n k e y  (M. mulatta) weighing 8.0 kg. Blood 
samples  were  col lected in hepa r in  a t  15 and  60 min  
intervals ,  cen t r i fuged  a t  600 g for 15 m i n  a n d  the  p l a s m a  
t h u s  sepa ra ted  f rom the  ceils. The p l a sma  was e x t r a c t e d  
3 t imes  wi th  an  equal  vol. of m e t h y l e n e  chloride.  The  
e x t r a c t s  were  pooled  and  e v a p o r a t e d  to  dryness .  The red  
cells were washed  3 t imes  wi th  an  equal  vol. of saline. 
The  saline washings  were  pooled and  e x t r a c t e d  wi th  
m e t h y l e n e  chloride.  The  m e t h y l e n e  chloride ex t r ac t  was 
e v a p o r a t e d  to  dryness .  The r emain ing  red cell f rac t ion  
was hemolyzed  in 2 vol. of dist i l led water .  The hemo-  
lysa te  was  e x t r a c t e d  3 t imes  wi th  an  equal  vol. of 
m e t h y l e n e  chloride.  The  m e t h y l e n e  chIoride ex t r ac t s  were 
pooled and  evapora ted .  The  res idues  ob ta ined  f rom the  
m e t h y l e n e  chloride ex t r ac t s  were  dissolved in 0.1 ml  of 
e thano l  a n d  sub jec t ed  to  silica gel c h r o m a t o g r a p h y .  The 
c h r o m a t o g r a m  was  deve loped  wi th  a solut ion con ta in ing  
ch loroform:  e thanol ,  96:4, v/v, a t  room t e m p e r a t u r e  for 
45 min,  dried,  cu t  in to  era-s t r ips  and  ex t r ac t ed  w i t h  
e thanol .  The e thano l  f rac t ion  was evapo ra t ed  and  the  
res idue dr ied a t  90°C for 30 min.  10 ml  of p h o s p h o r  in 
to luene  was  added  and  t h e  samples  were coun ted  in a 
P a c k a r d  Tri-Carb l iquid scint i l la t ion spec t romete r ,  mode l  
3003. The average  efficiency for t r i t i um was found  to  be 
18%, which  was  used in t he  calculat ion.  

Results and discussion. The Table  shows t h e  rad ioac t ive  
coun t s  in the  var ious  f rac t ions  of blood a t  15 and  60 rain 
fol lowing the  i.v. admin i s t r a t i on  of 3H-cortisol  and  3H- 
cor t isone.  The  to t a l  coun t s  in blood were  grea te r  w i t h  
3H-cortisol  t h a n  wi th  3H-cort isone.  This  is in accord wi th  

' t h e  r epor t s  t h a t  t he  biological ha l f - t ime  of cort isol  in 
blood of h u m a n  p a t i e n t s  was  114 4- 6.5 min  (90-130 rain) 
and  t h a t  of cor t i sone  was  abou t  60-65 rain x4. 

The  d i s t r ibu t ion  of 3H-cortisol in t he  p lasma,  saline 
wash ings  and  red  cells was  64, 24 and  12%, respect ively ,  
a t  15 min  and  61, 30 and  9%, respect ive ly ,  a t  60 min.  
W i t h  3H-cortisone,  i t  was 70, 28 and  2%, respect ively ,  a t  
15 rain and  76, 22 and  2%, respect ively ,  a t  60 min.  The 
g rea tes t  c o n c e n t r a t i o n  of labelled s tero ids  was  found  in 
t he  p lasma.  This  is in accord wi th  the  repor t s  t h a t  
cort isol  is pr inc ipa l ly  b o u n d  to  t r ansco r t i n  and  a lbumin  
in blood 1~. Fol lowing SH-cort isone admin i s t r a t ion ,  t h e  
a m o u n t  of labeled s tero ids  r emain ing  in R B C  af te r  saline 
wash ing  was low and  was no t  feasible to coun t  upon  
sepa ra t ion  by  c h r o m a t o g r a p h y .  This  f inding indica tes  
t h a t  the  rapid  d i sappearance  of cor t i sone  was no t  depen-  
d e n t  upon  its incorpora t ion  in to  red cells. 

The  ra t io  of cor t i sone  to  cort isol  in p lasma  (Table) was 
a p p r o x i m a t e l y  0.25 following 3H-cortisol  a d mi n i s t r a t i o n  
which was  a t t a i n e d  wi th in  15 rain;  whereas ,  w i th  3H- 
cor t i sone  i t  was  0.41 a f te r  1 h. This  f inding indica tes  t h a t  
cort isol  was  conve r t ed  to  cor t i sone  and  reached  a s t e a d y  
s t a te  rapidly .  The convers ion  of cor t isone to cort isol  was 
slower, The var ia t ion  in the  c o n t e n t s  of E and  F in 
p lasma,  saline washings  and  R B C  suggests  t h a t  t he  s teroid  
adsorbed  to and  inco rpo ra t ed  in to  RBC is no t  a ref lect ion 
of t he  p lasma  levels. The c o n s t a n t  ra t io  of E to  17 m a y  be 
of i m p o r t a n c e  in the  regula t ion  of t i ssue  me tabo l i sm  b y  
glucocort icoids  ~8. 

Zusammen/assung. Die U m w a n d l u n g  von  Kor t i so l  in 
K o r t i s o n  und  m n g e k e h r t  wird  nach  In j ek t i on  yon  radio-  
ak t iven  Stero iden  bei e inem weibl ichen Affen (Macaca 
rnulatta) unte r such t ,  Es  k o n n t e  fes tges te l l t  werden,  dass  
im Blur  Kor t i so l  re la t iv  rasch  in K o r t i s o n  u m g e w a n d e l t  
wurde,  w/~hrend u m g e k e h r t  K o r t i s o n  wesent l ich  lang- 
s amer  u m g e w a n d e l t  wird.  

E.  OHTSUKA and  S. S. KOIDE 

The Population Council, The Rocke[eller University, 
New York (N.Y.  10021, USA), 15 July 1968. 

Blood levels foUowing administration of SH-cortisol and 3H-cortisone 

Fractions Time after administration (min) 
15 60 
epm E : F cpm 

(A) SH-eortisol 

Plasma 9,100 0.24 7,450 
8,500 0.26 7,150 

Saline washings 3,450 0.63 3,500 
3,150 0.59 3,700 

Red cells 1,300 0.44 1,100 
1,700 0.48 1,100 

Total count 13,850 - 12,050 
13,950 - 11,950 

(B) 8H-cortisone 

Plasma 4,350 0.71 3,650 
4,450 0.69 3,550 

Saline washings 1,800 0.60 900 
1,750 0.66 1,100 

Red cells 110 - 100 
80 - 100 

Total count 6,260 - 4,650 
6,280 - 4,750 

E : F, cortisone : cortisol. 
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