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Rat  adrenal  glands were  i m m e r s e d  in R i n g e r - L o c k e  solution (control) and, in pa ra l l e l  tes ts ,  
in human blood p l a s m a .  After  incubation for  2 h the co r t i cos t e rone  concentra t ion in the ex -  
t r a c t s  was de te rmined .  Act ivi ty  of the p i tu i ta ry  adrenocor t i co t rop ic  function of the pat ients  
t es ted  was judged f r o m  the di f ference between the co r t i cos t e rone  values in the exper imenta l  
and control  ex t r ac t s .  To de t e rmine  the sens i t iv i ty  of the method ACTH was added to blood 
p l a s m a  in doses  of 1, 5, a n d l 0 # g .  A signif icant  and r egu la r  i n c r e a s e  in the co r t i cos t e rone  
concentra t ion  was found. The modif icat ion of P i e r r e ' s  method is  pe r fec t ly  sui table for  the 
es t imat ion  of ACTH in man.  
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Most  methods  sugges ted  for  the es t imat ion  of ad renocor t i co t rop ic  hormone  (ACTH) have proved to 
be v e r y  labor ious  or  even unsui table  under  cl inical  conditions. Only one of these methods  [1] a t t r ac ted  our 
at tention because of i ts  convenience.  P i e r r e  showed that i f  r a t  p i tu i ta ry  glands a r e  p laced for 2 h in K r e b s -  
Ringer  solution, and the adrena l s  of in tac t  r a t s  a r e  then i m m e r s e d  in the s ame  medium,  under the influ-  
ence of the ACTH s e c r e t e d  by the p i tu i ta ry  the adrena l s  s e c r e t e  co r t i cos t e ro ids  into the solution, and on 
this basis  the quanti ty of ACTH s e c r e t e d  can be judged. 

Consider ing the spec ies -nonspec i f i c i ty  of act ion of ACTH, the w r i t e r s  decided to modify this method 
for  clinical use.  

EXPERIMENTAL M E T H O D  

Blood was taken f rom the eubital  vein of fas t ing pat ients  in a volume of 10 ml  in o rde r  to obtain 5 ml  
p l a sma .  The p l a s m a  was poured into 20-ml  weighing bott les.  Rat  adrenal  glands were  then i m m e r s e d  in 
the p l a s m a  (by P i e r r e ' s  method).  Another weighing bottle of the same capaci ty  was filled with 5 m l R i n g e r -  
Locke solution, in which the s a m e  number  of r a t  adrenal  glands were  i m m e r s e d .  The adrena l s  in both bot-  
t les  were  incubated for  2 h a t  37~ The concent ra t ion  of co r t i cos t e rone  s ec r e t ed  by the adrena l s  in the 
f i r s t  bottle under  the influence of the ACTH contained in the p l a sma ,  and in the second bottle without the 
influence of ACTH, was then de te rmined .  The di f ference  re f l ec ted  ac t iv i ty  of the p i tu i ta ry  ad renoco r t i eo -  
t ropic  function in the pat ients  tes ted .  

Cor t i cos te rone  was de t e rmined  quant i ta t ively  by the color  reac t ion  adapted for the f luo romet r i c  
method of de te rmin ing  smal l  quant i t ies  of co r t i cos t e rone  [2]. Crys ta l l ine  co r t i cos t e rone  in a dose of 1 /~g 
was used as the s tandard .  The r e s u l t  was  e x p r e s s e d  in m i c r o g r a m s  per  g r a m  r a t  adrena l  t i ssue  and ca l -  
culated by the equation: 

x = a  . b . c / d . e  

where  x is  the co r t i co s t e rone  content  pe r  g r a m  r a t  adrenal  t i s sue  (in/zg),  a) the d i f fe rence  between the 
f l uo rome te r  read ings  in the expe r imen ta l  s e r i e s  and those obtained when tes t ing  the pur i ty  of the r eagen t s ,  
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TABLE 1. Cort icosterone Content in Blood P la sma  f rom:Women 
with Carcinoma of the Cervix Uteri  before and af ter  Addition of 
ACTH, Calculated as Cort icosterone in ~ g / g  Weight of Rat Adrenal 
Tissue 

Test No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Mean 

Rat adrenals Rat adrenals 
immersed in immersed in 
Ringer - Locke plasma 
solur2on 

47,6 
50,4 
50,0 
50,7 
48,3 
40,0 
50,0 
50,6 
5O,6 
55,5 

49,4 + 1,23 

115,4 
103,5 
i07,1 
108,7 
101,8 
81,3 
90,0 
96,0 
121,4 
111,1 

1 0 3 , ~  3, 80 

Quantity of ACTH added to plasma 
(~ g) 

, [ s. 

122,4 162,5 
145,1 157,1 
135,5 ! 53,0 
130,4 156,6 
121,8 145,4 
137,1 163,3 
130,5 158,2 
115,4 141,7 
142,8 176,4 
133,3 170,3 

13t,4"-2,99 158,4-----3,33 

Io 

180,0 
188,1 
180,0 
164,8 
195,0 
232,9 
191,6 
204, t 
235,0 
222,2 

199,'4----- 7,52 

b the quantity of crysta l l ine  cor t icos terone  acting as the standard ( I /zg) ,  c the quantity of adrenal  t issue 
against  which the cor t icos terone  content was calculated (1 g); d the difference between the f luerometer  
readings for the s tandard and for purity of the reagents ,  and e the weight of the adrenals .  

To test  the rel iabi l i ty of the modified method of determining ACTH a ser ies  of additional tests  was 
ca r r i ed  out to determine different but known quantities of ACTH added to the plasma. P l a sma  (5 ml) ob- 
tained f rom patients with ca rc inoma of the cervix uteri was poured into four weighing bottles. One bottle 
acted as the control  and ACTH was added to the other three in different amounts (1, 5, and 10/~g). The 
same number of r a t  adrenals  was then added to all the bottles and, after  incubation for 2 h, the p lasma was 
tested for its eorticosterone content. 

The results were subjected to statistical analysis by the Fisher--Student method. 

EXPERIMENTAL RESULTS 

As was expected, in the first experiment (in which the adrenals were incubated in Ringer-Locke so- 
lution) the corticosterone content was much,less (49.4 + 1.23 Dg) than in the second experiment in which 
the adrenals were incubated in plasma containing ACTH (103.6 • 3.71 ~g; P=0.0000). The results also 
showed that the tested plasma contained ACTH, which stimulated cortieosterone synthesis (Table i). 

The question naturally arose of the significance of the relationship between this increase in cortico- 
sterone synthesis and the presence of ACTH in the plasma. Accordingly, another experiment was carried 
out, the results of which are also included in Table i. The mean corticosterone content in plasma without 
the addition of ACTH was 103.6• 3.71 ~g. In plasma with the addition of ACTH in doses of I, 5, and I0 ~g, 
a perfectly regular and significant increase in the cortieosterone content was found. For example, after 
the addition of i/~g ACTII the mean cortieosterone content increased to 131.4 • 2.99/~g (P = 0.0000), with 
5 #g ACTH it rose to 158.4 • 3.33 ~g (P =0.0000),and with i0/Ig to 199.4 • 7.5~ ~g (P = 0.0000). 

Our modification of P i e r r e ' s  method is thus perfect ly suitable for the est imation of ACTH in man, 
whether in health or in disease.  
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