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ein u n b e k a n n t e r  Ante i l  des L ich tes  durch  das emulgier te  
F luorocarbon  absorb ie r t  wird.  Nach  der  Ausf/il lung dieses 
Stoffes m i t  dem Alkohol  wurde  zuerst  versucht ,  das 
Inul in  im U b e r s t a n d  zu b e s t i m m e n ;  es gelang jedoch 
n i c h t ,  well der Alkohol  auch  das Inul in  zur Ausf~illung 
br ingt ,  wenn  w/issrige Inul in l6sungen d a m i t  in e inem 
Verh&ltnis h6her  als 1:2 behande l t  we rdenL  U n t e r  den 

versch iedenen  Verfahren,  die zur Verme idung  der  Inul in-  
ausf~illung e rp rob t  wurden,  erwies s ich als zuverl~issigste 
die Zugabe yon  ve rd i inn te r  N a O H  3 oder  N a O H  mi t  
ZnSO4 ~ in den un te r  Method ik  angegebenen  Konzenf ra -  
t ionen.  Die wei te ren  me thod i schen  Schr i t te  mi t  dem 
1Fberstand stel len eine Modif ika t ion  des Ver fahrens  yon 
HUBBARD und  LooMIs dar  5. 
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Abszisse: Wasservo]umen der Emulsionsproben. Ordinate: Inulin- 
menge der Emulsionsproben. Die Gerade wird durch Ein~ragung der 
Werte aus dem Volumen der w~issrigen Phase und der Inulinmenge 
(Tabelle II) hergestellt. /.~ Inulinmenge einer Standardprobe ohne 
Fluorocarbon und ehne Pluronie. 

Summary. A m e t h o d  for the  q u a n t i t a t i v e  de t e rmina t i on  
of inulin in f luorocarbon emuls ions  is presented .  I t  
consists  in the  p rec ip i t a t ion  of the  f luorocarbon wi th  
e thy l  alkohol, and  color imetr ic  de t e rmina t i on  of the  
inulin in t he  s u p e r n a t a n t  af ter  hydrol is is  of the  polysac-  
char ide  and reac t ion  wi th  resorcin.  
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A Radio immunoassay  for Deoxycorticosterone in Human Peripheral P lasma 
Using Sephadex LH-20 Chromatography 

A rad io immunoassay  for m e a s u r e m e n t  of deoxycor t i -  
cos terone  (DOC) in h u m a n  plasma,  which  is accurate ,  
precise, sensi t ive and  re la t ive ly  simple, has  been  devel-  
oped. 

DOC is an act ive  s teroid  ho rmone  p roduced  by  the  
adrena l  cor tex  which  p romo te s  the  r eabsorp t ion  of 
sodium by  the  renal  tubule  and d iminishes  sod ium 
concen t ra t ion  of sweat ,  sal iva and  in tes t ina l  secret ions.  
Clinical repor t s  have  no ted  DOC overp roduc t ion  in some 
disease processes  1-a. Excess ive  DOC is p roduced  in some 
adrena l  d isorders  caused by  e leva ted  ACTH or b y  
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A typical standard curve for DOC. The percent free of DOC-1,2-aH 
is plotted as a function of the amount of unlabeled DOC. 

neoplasia,  and m a y  lead to  hype r t ens ion  and  hypoka le -  
mia.  

Var ious  me t h o d s  have  been  deve loped  based  on the  
double  isotope t echn ique  for m e a s u r e m e n t  of DOC 
secret ion and excre t ion  in man4;  however ,  excessive 
volumes  of p la sma  (10-30 ml) are required.  A sens i t ive  
compet i t ive  b ind ing  assay for DOC was  repor ted~;  and  
DOC was de tec tab le  in 40% of no rma l  people.  A 
DOC rad io immunoassay  involv ing  ex t rac t ion  of 2-3 ml  
of p l a sma  wi th  d i ch lo rome thane  and  pur i f ica t ion  by  
pape r  c h r o m a t o g r a p h y  has been  pub l i shed  recent ly .  
R a d i o i m m u n o a s s a y  is carr ied out  af ter  e lut ion t h ro u g h  
silica ge16, L This  t echn ique  has  p roven  to be tedious.  
A short ,  s imple  r a d i o i m m u n o a s s a y  for p la sma  DOC wi th  
adequa te  accuracy,  sens i t iv i ty  and specif ic i ty  to  measure  
levels of DOC in h u m a n  per iphera l  p l a sma  is descr ibed  
below. This  m e t h o d  involves  ex t r ac t ion  wi th  dichloro-  
m e t h a n e  and  pur i f ica t ion  by  Sephadex  LH-20 co lumn 
c h r o m a t o g r a p h y  followed by  r ad io immunoassay .  

P repa ra t i on  of DOC- 3- ( 0 - c a r b o x y m e t h o x y ) - o x i m e  
(DOC-3-oxime) conjuga te  and  p roduc t ion  of ant i sera  
was previous ly  repor ted  by  our l abo ra to ry  s. 
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Plasma extraction and radioimmunoassay. After  1, 2- 
aFI-DOC (15,000 cpm) was added  to  c lean 50 ml  conical  
t ubes  a n d  dried,  2 ml  of p l a s m a  was p u t  in to  each  tube .  
E x t r a c t i o n  was pe r fo rmed  b y  s h a k i n g  t he  p l a s m a  wi th  
20 ml  of d i ch lo rome thane .  Tubes  were cen t r i fuged  and  
t he  t op  p l a s m a  layer  asp i ra ted .  E x t r a c t s  were e v a p o r a t e d  
in to  c o u n t i n g  via ls  us ing  a s e m i a u t o m a t i c  a i r  b lowing  
device  9. The  d ry  e x t r a c t  was  t h e n  redissolved  in 0.2 ml  
of d i c h l o r o m e t h a n e :  m e t h a n o l  (98:2). Fema le  p l a s m a  
samples  c o n t a i n i n g  h i g h  levels of p roges te rone  (lutes1 
phase  or d u r i n g  p regnancy)  were p r e - e x t r a c t e d  w i t h  
20 ml  of hexane .  Th i s  s tep  r emoves  99% of p roges te rone  
p r e sen t  and  on ly  a b o u t  20% of t h e  1, 2-aH-DOC. 

S e p h a d e x  LH-20  was soaked o v e r n i g h t  w i t h  d ichloro-  
m e t h a n e :  m e t h a n o l  (98:2) and  poured  as a s lu r ry  in to  
co lumns  of precis ion bore  glass (45 cm length ,  0.9 d iame-  
ter).  Samples  were i n t r o d u c e d  in 0.2 ml  of solvent .  
Af te r  d i sca rd ing  the  f i rs t  10 ml,  e lua tes  were col lected 
in i m l  a l iquots .  R a d i o a c t i v i t y  of 0.1 ml  a l iquo t s  was 
coun t ed  to  d e t e r m i n e  t he  e lu t ion  p a t t e r n .  The  2 or 3 peak  
t u b e s  were pooled,  e v a p o r a t e d  to  d ryness  in a 40~ 
w a t e r  ba th ,  a n d  t he  res idue  dissolved w i t h  3.5 to  5 ml  
m e t h a n o l  to  o b t a i n  a r a d i o a c t i v i t y  of a b o u t  1500 cpm/ml .  

E lua t e s  in t he  c o u n t i n g  v ia ls  were mixed ,  and  dup l ica te  
1 ml  po r t i ons  p i p e t t e d  in to  2 ml  R I A  tubes .  A n o t h e r  
1 ml  po r t i on  was p i p e t t e d  in to  a c o u n t i n g  v ia l  and  dried.  
This  a l i quo t  was employed  in t he  d e t e r m i n a t i o n  of t o t a l  
r a d i o a c t i v i t y  in the  R I A  t u b e s  a n d  to  ca lcu la te  r ecove ry  
a f t e r  e x t r a c t i o n  a n d  co lumn  c h r o m a t o g r a p h y .  For  t h e  

Percent cross reaction of various steroids with anti-DOC rabbit serum 

C18 Steroids Cross reaction (%) 

Estriol <0.01 
17fl-EstradioI <0.01 
Estrone <0.01 
3,17c~-Dihydroxy-1, 3, 5-estratriene <0.01 

C19 Steroids 
4-Androstene-3,17-dione <0.1 
17/LHydroxy-5c~-androstan-3-one <0.1 
Testosterone <0.1 
3~-Hydroxy-5-androsten-17-one <0.01 
5-Androstene-3~, 17fl-diol < 0.01 
5c~-Androstane-3cr 17/3-diol <0.01 
17~3-Hydroxy-1,4-androstandiene-3-one <0.1 
4-Androst ene- 3/~, 17fi-diol < 0.01 
17fl-Hydroxy-5~-androstan-3-one <0.01 
17fl-Hydroxy-5-androsten-3-one <0.1 
3~-Hydroxy-5a-androstan-17-one <0.01 

C21 Steroids 
11-Deoxycorticosterone (DOC) 100 
1 lcr crone <0.1 
Cortieosterone 0.9 
Progesterone 1,8 
Aldosterone <0,01 
3~-Hydroxy-5-pregnen-20-one <0.01 
Cortisol <0.01 
5-Pregnene-3/~, 20/~-dio1 <0,01 
3~, 17-Dihydroxy-5-pregnen-20-one <0.01 
5-Pregnene-3~, 200r <0.01 
17- Hydroxyprogesterone <0.01 
20c~-Hydroxy-5-pregnen-3-one <0.01 
17, 21- Dihydroxy-4-pregnene-3, 2O-dione 0.2 
3cr 17, 21-Trihydroxy-5/~-pregnan-20-one <0.01 
4- Pregnene-3,11, 20-trione 0.1 
17, 21-Dihydroxy-4-pregnene-3,11,20-trione <0.01 
5~-Pregnane-3cr 17, 20c~-triol <0.01 
5-Pregnene-3/~, 17, 20c~-triol < 0.01 

s t a n d a r d  cu rve  (Figure),  8 s t a n d a r d  so lu t ions  c o n t a i n i n g  
0, 5, 10, 25, 50, 75, 100, a n d  150 pg of DOC per  0.1 m i  of 
abso lu te  m e t h a n o l  and  0.1 ml  of 1, 2-aH-DOC S t a n d a r d  I I  
c o n t a i n i n g  a b o u t  1500 cpm were  p i p e t t e d  in t r i p l i ca t e  
in to  2 ml  tubes .  1 ml  of 1 ,2-aH-DOC was added  to  
3 c o u n t i n g  via ls  and  dr ied in a 40 ~ v a c u u m  oven  for t he  
d e t e r m i n a t i o n  of t o t a l  r a d i o a c t i v i t y  in t he  s t anda rds .  
The  R I A  t u b e s  c o n t a i n i n g  t he  1 ml  a l iquo t s  a n d  t he  
s t a n d a r d  t u b e s  were dr ied  down  in a 40~ w a t e r  b a t h  
us ing  a s e m i a u t o m a t i c  a i r  b lowing  device  9. The  s t a n d a r d  
and  t he  sample  t ubes  w i t h  an t i -DOC r a b b i t  s e rum 
(1:12,500) were i n c u b a t e d  o v e r n i g h t  a t  4~ Cold sa tu-  
r a t e d  a m m o n i u m  su l fa te  was used to s epa ra t e  free f rom 
bound ,  cen t r i fuged  and  coun t ed  in a l iquid  sc in t i l l a t ion  
coun t e r  (Nuclear  Chicago).  

Results and discussion. P r e - e x t r a c t i o n  of female  
samples  w i t h  h e x a n e  reduces  t he  over lap  effect  of DOC 
a n d  proges terone .  R e c o v e r y  of 1, 2-s i t  DOC va r i ed  be- 
tween  43 a n d  93~o w h e n  35 samples  were assayed.  Mean  
recovery  was 63.9 =E 13.5 (SD)%.  On 12 samples  pre-  
e x t r a c t e d  w i t h  hexane ,  m e a n  r ecove ry  was 38.2 • 9.8 
(SD)~ w i t h  va lues  r a n g i n g  f rom 33 -44%.  I n t r a  and  
in t e r  assay  precis ion was e v a l u a t e d  b y  mul t ip l e  mea-  
s u r e m e n t s  of t he  DOC c o n t e n t  of 1 p l a s m a  pool  in  t h e  
same assay  and  in severa l  d i f fe ren t  assays.  Our  p l a s m a  
pool, p r e - e x t r a c t e d  w i t h  hexane ,  was m e a s u r e d  5 t imes  
in 1 assay  and  t he  coeff icient  of v a r i a t i o n  o b t a i n e d  was 
12.4%. On 17 d e t e r m i n a t i o n s  assayed  on  2 d i f ferent  
days,  t he  coeff icient  of v a r i a t i o n  was 27%. 

Accuracy  of t he  assay  as e s t i m a t e d  b y  r ecove ry  of 
un l abe l ed  DOC was 101.5 -t: 39.5 ( S D ) ~  o. The  m e a n  
recovery  of DOC in 5 d e t e r m i n a t i o n s  was 105.5%, w i t h  
a r ange  f rom 79.6% to  117%. The  s e n s i t i v i t y  of our  
s t a n d a r d  cu rve  allows m e a s u r e m e n t  of 3 ng/100 ml.  The  
m e a n  va lue  for 7 b l a n k  samples  r u n  in 4 d i f fe ren t  assays  
was 1.5 ~ 1.8 (SD) ng/100 ml.  Speci f ic i ty  of our  DOC 
r a d i o i m m u n o a s s a y  m e t h o d  was t e s t ed  b y  d i rec t  incuba-  
t ion  w i t h  32 d i f fe ren t  s~ceroids (Table).  P e r c e n t  cross 
r eac t ion  was ca lcu la ted  b y  m e a s u r i n g  d i s p l a c e m e n t  of 
1, 2-~H-DOC a t  t h e  50% b o u n d  level  1~ 

N o r m a l  DOC levels were d e t e r m i n e d  b y  a s say ing  
12 n o r m a l  subjec ts .  The  m e a n  o b t a i n e d  was 6.4 ~ 4.4 
(SD) ng/100 ml.  C o m p a r a t i v e  s tud ies  w i t h  3 m e t h o d s  
(pro te in  b ind ing ,  i sotope d i lu t ion  and  i m m u n o a s s a y )  
h a v e  shown  t h a t  in  con t ro l  subjects ,  s imi la r  va lues  are 
o b t a i n e d  w i t h  all 3 t echn iques ,  i n d i c a t i n g  t he  accu racy  
and  specif ic i ty  of our  me thod .  

Resumen. Se r epo r t a  un  nuevo  m6todo  p a r s  m e d i r  
desox icor t i cos te rona  en  p lasma ,  u s a n d o  c r o m a t o g r a f i a  
de c o l u m n a  LH-20  y r a d i o i n m u n o e n s a y o .  Las  can t idgdes  
de p !a sma  necesar ios  p a r s  d icho ensayo  son m i n i m a s  
(2 ml) c o m p a r a d a s  con o t ros  m6todos  en la l i t e r a tu ra ,  es 
un  m6todo  pract ico,  sensillo y rSpido.  R e s u l t a d o s  asl  
ob ten idos  hun  sido c o m p a r a d o s  con otros  m6todos,  
d ichos  r e su l t ados  son m~s precisos y sens i t ivos  p a r a  
m e d i r  va lores  de desox icor t i cos te rona  en  p l a s m a  h u m a n o .  
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