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Fit of Some Analytical Functions to Cortisol
Radioimmunoassay Standard Curves

Kiyohide IsHiokA and Hiroko ISHIOKA

Some analytical functions were tested for fitness to the standard curves in radio-
immunoassays of cortisol. When A, B and C were parameters, and Y was the value
calculated from radioactivity measured at cortisol concentration X, the good fitness was
obtained with the function, Y=A/(X+B) +C. This rectangular hyperbola derived from
the principles on radioimmunoassay was a curve with a point (0, 100) and was associated
with a smaller residuals around Y (observed values minus calculated one) below 2ng in
cortisol concentration.

This function was judged to be more useful than any of the following functions;
Y=100/(AX+1), Y=Be"*, vY=AX" Y=100BX"/(1+BX"), Y=A+BX+CX’, Y=A+BX+
CX*+DX*, Y=A+BX+CX*+DX’+EX', Y=1/(A+BX+CX"), where A, B, C, D and E were

parameters.
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Fig. 1. Graph showing a standard curve derived from radioimmunoassay
of cortisol. The insets show the corresponding representations of
the curves fitted to Model I (B) and to Model II (C).
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Table 1. Comparison of the Y values estimated from the function of Model II,
100/(100—Y) =T « (1+rT) « 1/X+ (1+rT), with the calculated values
from radioactivities.

X Y x v v’ y—v’ Y’ Y—Y’
- k 0 100 INF. INF. INF. — 100 0
1 '[ 0.25 76.8 4,000 4,310 4,281 0.029 76.64 0.16
2 | 0.50 61.4 2.000 2.591 2.656 —0.065 62. 35 —0.95
3 1.00 46.4 1.000 1.866 1.843 0.023 45.74 0.66
4 2.00 29.0 0.500 1.408 1.437 —0.028 30. 39 —1.39
5 4.00 18.8 0.250 1.232 1.233 —0.002 18.92 —0.12
6 8.00 14.9 0.125 1.175 1.132 0.043 11.65 3.25

x=1/X, y=100/(100-Y), vy’ =y estimate, Y’ =Y estimate
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Fig. 2. The distribution on residuals around Y (observed value
minus calculated one).
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Table 3. Comparison of Y’ values derived from ten analytical
functions showed below.

X Y Y’
o) % %)
&) @ ®) (4) ©) ©) () ®) ©) \v
0 100 100 67.1 —  100.0 84.0 93.7 98.7 100  107.5 100

0.25 76.8 83.1 63.5 83.3 74.8 76.7 79.6 78.6 76.8 77.8 76.6
0.5 61.4 71.1 60.0 58.8 61.8 69.8 67.4 63. 4 61.4 61.4 62.3
1.0 46.4 55.1 53.6 41.4 46.8 56.9 47.5 43.5 41.4 43.8 45.7
2.0 29.0 38.1 42.8 29.2 32.4 35.1 23.9 29.9 29.0 28.9 30.4
4.0 18.8 23.5 27.3 20.6 20.7 7.7 20.4 18.7 18.8 19.0 18.9
8.0 14.9 13.3 11.1 14.5 12.5 17.1 14.8 14.9 14.9 14.9 11.6

1) Y =100/(1.2292X + 1)

(2) Y=67.135e **

(3) Y =41.442%X "

(4) Y=88.073/(0.8807+ X )

(5) Y =84.01—29.81X +2.68X"

(6) Y =93.70—59.64X +14. 44X —1.03X’

(7) Y =98.32—88.76X +41. 59X —8.21X° +0. 53X

(8) Y=100—112.6X +87. 6X°—33. 6X3, Y =44.7—9.225X +0.6875X° (Intersection, X =1.157)
(9) Y =100/(0.930+1.441X —0. 0896X")

10 Y =76.575/(X +0.7889) +2. 934

0+875.
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