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JOURNAL OF IMMUNOASSAY, 4 ( 4 ) ,  407-423 ( 1 9 8 3 )  

DATA PROCESSING FOR RADIOIMMUNOASSAY STANDARD CURVE 
U S I N G  MICROCOMPUTER: A NEW BASIC PROGRAM FOR 

WE I G H T D  LO GIT- LO G TRANS FORMAT ION 

Atsuo Murata, Michio Ogawa, Kazuhiko Matsuda, Takeshi Ki tahara ,  
Shunzo Nishibe, E i j i  Kurokawa and Goro Kosaki 

Second Department of Surgery, Osaka University Medical School , 
1-1-50, Fukushima-ku, Osaka 553, Japan 

ABSTRACT 

A new BASIC program of t h e  weighted l i n e a r ,  quadra t i c  and 
cubic log i t - log  regress ion  methods f o r  d a t a  processing of radio- 
immunoassay standard curve w a s  developed using a microcomputer. 
Using t h i s  program, t h r e e  regress ion  ana lyses  a r e  ca l cu la t ed  and 
t h e  t a b l e  f o r  roo t  mean square of r e s i d u a l s  i n  each r eg res s ion  
a r e  shown f o r  t he  s e l e c t i o n  of t h e  regress ion  method. The d a t a  
of t h ree  radioimmunoassays of human pancrea t ic  enzymes and pan- 
c r e a t i c  s ec re to ry  t ryps in  i n h i b i t o r  were examined by t h i s  program 
and compared wi th  those  processed by t h e  four  parameter l o g i s t i c  
method. The weighted cubic log i t - log  r eg res s ion  showed b e t t e r  
f i t  i n  radioimmunoassays of human panc rea t i c  enzymes wi th  l a r g e r  
molecular weights. 
f o r  i t s  s impl i c i ty  and accuracy. 

(KEY WORDS : 

The present  program i s  use fu l  and p r a c t i c a b l e  

Radioimmunoassay, d a t a  processing, 
l o g i t  transformation, microcomputer) 

INTRODUCTION 

Since t h e  development of t h e  radioimmunoassay technique by 

Berson and Yalow ( l ) ,  numbers of radioimmunological measurements 

Copyright 0 1983 by Marcel Dekker, Inc. 

407 

01 97-1 522/83/04044407$3.50/0 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
2
6
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



408 MURATA ET AL. 

f o r  human p e p t i d e  hormones, enzymes and s p e c i a l  a n t i g e n s  have been 

i n c r e a s i n g  r a p i d l y  as r o u t i n e  works i n  c l i n i c a l  l a b o r a t o r i e s .  

r e l a t i o n  t o  t h e  development, t h e  d a t a  process ing  and t h e  

I n  

a n a l y t i c a l  methods f o r  dose  response  curve  of a newly developed 

radioimmunoassay have become one o f  t h e  major problems i n  r e s e a r c h  

works. Various programs have been a v a i l a b l e  f o r  d a t a  process ing  

and curve f i t t i n g  of t h e  dose  response curve of radioimmunoassay 

w i t h  s e v e r a l  computer systems (2-6). However, most of  t h e s e  pro- 

grams could be used i n  o n l y  l i m i t e d  l a b o r a t o r i e s  because of  t h e  

huge s i z e  and c o s t  of computing machines, and t h u s  t h e  a p p l i c a t i o n  

of t h e s e  methods i s  s t i l l  r e s t r i c t e d .  

Recent ly  w i t h  t h e  h igh  advances i n  t h e  c a p a b i l i t i e s  of  small 

and inexpensive microcomputers, t h e  i n t e l l i g e n t  and s o p h i s t i c a t e d  

ana lyses  of t h e  d a t a  process ing  have been a c c e s s i b l e  t o  many 

c l i n i c a l  l a b o r a t o r i e s  and r e s e a r c h  l a b o r a t o r i e s  (7). 

The most popular and simple approach t o  l i n e a r i z a t i o n  of  

t h e  s tandard  curve i s  t h e  " logi t - log" i n  which l o g i t  t ransforma- 

t i o n s  of  t h e  response v a r i a b l e s  (B/B zero)  are p l o t t e d  a g a i n s t  t h e  

logar i thmic  dose (8). I n  some cases of  t h e  newly developed radio-  

immunoassay systems, however, t h e  l o g i t  t ransformat ion  cannot lead  

t o  l i n e a r i z e  t h e  s tandard  curve because o f  i t s  u n s t a b l e  r e a c t i o n s  

of B zero,  non-specif ic  bound, and o t h e r  fundamental problems. 

Therefore ,  t h e  s imple automated process ing  w i t h  t h e  l o g i t  t r a n s -  

formation might no t  be a p p l i c a b l e  t o  a l l  t h e  radioimmunoassay 

systems. Meanwhile, program-adjusted l o g i t - l o g  method (9), 

q u a d r a t i c  r e g r e s s i o n  w i t h  t h e  l o g i t  t ransformat ion  ( 6 ) ,  t h e  
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DATA PROCESSING FOR RADIOIMMUNOASSAY 409 

f o u r  parameter l o g i s t i c  f u n c t i o n  ( 2 ) ,  t h e  f i v e  parameter  l o g i s t i c  

f u n c t i o n  ( 1 0 , l l )  and t h e  e m p i r i c a l  s p l i n e  f u n c t i o n  (12) have been 

introduced i n s t e a d  of t h e  l i n e a r i z a t i o n  of t h e  s tandard  curve. 

However, t h e s e  methods have been confirmed i n  only  t h e  rad io-  

immunoassays of pept ide  hormones. 

The a i m  of t h e  p r e s e n t  paper i s  t o  des ign  a simple’and 

e a s i l y - a p p l i c a b l e  program f o r  radioimmunoassays of human enzymes 

us ing  microcomputers. 

i n  v a r i o u s  types  of radioimmunoassays, w e  used t h e  weighted 

l i n e a r ,  q u a d r a t i c  and cubic  r e g r e s s i o n s  w i t h  t h e  l o g i t  t r a n s f o r -  

mation. 

BASIC language and p a r t l y  w r i t t e n  i n  t h e  machine language f o r  

t h e  b i t  image graphic  subrout ine .  

I n  o r d e r  t o  o b t a i n  t h e  a p p r o p r i a t e  curve  

The program of t h e s e  r e g r e s s i o n  methods w a s  w r i t t e n  i n  

MATERIALS AND METHODS 

1. Radioimmunoassays 

Radioimmunoassays of human p a n c r e a t i c  elastase 1 (13,14) ,  

u r i n a r y  r ibonuclease  (RNase Us) (15) and p a n c r e a t i c  s e c r e t o r y  

t r y p s i n  i n h i b i t o r  (PSTI) (16) were developed i n  o u r  l a b o r a t o r y .  

2. Equipment 

The a v a i l a b l e  equipments f o r  t h e  d a t a  process ing  are follow- 

i n g  machines; Sharp MZ-80C microcomputer having 48 k i l o b y t e s  RAM 

w i t h  Epson MP-8011 d o t  m a t r i x  graphic  p r i n t e r ,  and Sharp MZ-80K2E 

microcomputer a l s o  having 48 k i l o b y t e s  RAM w i t h  Seikosha GP-80D 
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410 MURATA ET AL. 

dot  mat r ix  graphic  p r i n t e r .  Each of t h e s e  microcomputers has  a 

keyboard, 10 i n .  videomonitor and d i g i t a l  c a s s e t t e  r e c o r d e r  i n  

one compact u n i t .  

These machines accept  programs w r i t t e n  i n  BASIC language 

as w e l l  as i n  t h e i r  own machine (2-80 CPU) languages. 

3. Mathematical and S t a t i s t i c a l  Methods 

Each of assays  was t r e a t e d  w i t h  t h e  fo l lowing  l o g i t  t r a n s -  

formation and t h e  weighted r e g r e s s i o n s  by t h e  method o f  t h e  least 

squares .  

l o g i t  Y - A0 + A1 l o g  X 

l o g i t  Y - A0 + A1 l o g  X + AZ(1og X)' 

l o g i t  Y = A0 + A1 l o g  X + AZ(1og X)' + A3(log X ) 3  

l o g i t  Y is obta ined  f o r  t h e  r e l a t i o n ;  

l o g i t  Y = l o g  e (Y / l-Y), Y = (B-NSB) / (BO-NSB) 

where B r e p r e s e n t s  count bound w i t h  given dose X; 

count bound; NSB, count n o n s p e c i f i c a l l y  bound. The parameters  

AO, A l ,  A2 and A3 were c a l c u l a t e d  by t h e  least square  s o l u t i o n .  

BO, zero dose  

The weight adapted t o  t h e s e  r e g r e s s i o n s  w a s  accompanied 

w i t h  t h e  l o g i t  t ransformat ion  and w a s  t h e  fol lowing equat ion;  

w i  - Yi2(1-Yi)2 
I n  order  t o  test t h e  "goodness of f i t " ,  t h e  r o o t  mean s q u a r e  

(RMS) f o r  r e s i d u a l s  w a s  c a l c u l a t e d  w i t h  t h e  fo l lowing  equat ion;  
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DATA PROCESSING FOR RADIOIMMUNOASSAY 411 

Bi-NSB 
BO-NSB 

Y i :  observed - 
N-P 

Bci-NSB 
BO-NSB 

P i :  p r e d i c t e d  - 

where B i  r e p r e s e n t s  bound count  observed;  Bci ,  bound count 

c a l c u l a t e d  by each r e g r e s s i o n ;  N, number of s tandard  p o i n t s ;  

P , number of parameters .  

4 .  Four Parameter L o g i s t i c  Funct ion 

The f o u r  parameter l o g i s t i c  f u n c t i o n  introduced by Rodbard 

e t  a l .  (17)  was a l s o  comparat ively examined; 

+ d  a - d  
Y =  

1 + (X/c)b 

where y i s  response count ;  X, s tandard  dose;  a ,  t h e  response  

when X=O; b ,  a s lope  f a c t o r ;  c ,  t h e  dose  which h a s  a p r e d i c t e d  

response e x a c t l y  half-way between t h e  upper and lower p l a t e a u  

of t h e  dose response curve;  d ,  t h e  p r e d i c t e d  response f o r  an  

i n f i n i t e  dose of unlabeled l i g a n d ,  e q u a l  t o  n o n s p e c i f i c  bound. 

The BASIC program f o r  t h i s  f o u r  parameter  l o g i s t i c  model 

(NIH-RIA) w a s  k indly  suppl ied  by M s .  Terri Shaw, Biomedical 

Computing Technology Information Center ,  Tenn., USA and was 

converted t o  our  own BASIC language w i t h  s l i g h t  modi f ica t ions .  

RESULTS 

Fig. 1 shows t h e  process  c h a r t  f o r  t h i s  program. Observed 

count d a t a  are en tered  manually from a keyboard and once f i l e d  
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412 MURATA ET AL. 

DATA FILE BAS 

LOGIT BAS 

I DATA,FlLE I 
I Logit-log transformation 1 

Dose interpolation for unknowns I 
1 

Print out /results u 
FIGURE 1. Process  c h a r t  

wi th  a proper  f i l e  code i n t o  a cassette t a p e  o r  a f loppy d i s k  

(DATA FILE BAS). 

c u l a t e d  f o r  B/BO % and t h e  l o g i t  t r a n s f o r m a t i o n  (MGIT BAS). 

Three r e g r e s s i o n  a n a l y s e s  f o r  the l o g i t - l o g  model are c a l c u l a t e d  

and t h e  t a b l e s  f o r  RMS i n  each r e g r e s s i o n  are shown t o  be 

s e l e c t e d .  

Fig,  2 (a)  shows a sample r u n  f o r  a radioimmunoassay of  

Then the f i l e d  d a t a  are processed t o  be  c a l -  

human p a n c r e a t i c  elastase 1. I n  t h i s  case, t h e  c u b i c  l o g i t - l o g  
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DATA PROCESSING FOR RADIOIMMLTNOASSAY 413 

model w a s  t h e  b e s t  r e g r e s s i o n  curve.  The f o u r  parameter  l o g i s t i c  

model is a l s o  shown i n  Fig.  2 (b) .  Two types  of d o s e  response  

curve a r e  p r i n t e d  o u t  i n  bit-imaged graphics .  

Table  1 shows t h e  r o o t  mean squares  (RMS) f o r  r e s i d u a l s  i n  

f o u r  types of r e g r e s s i o n  models i n  s i x  a s s a y s  of  human p a n c r e a t i c  

elastase 1. The cubic  l o g i t - l o g  model w a s  t h e  b e s t  r e g r e s s i o n  

model i n  t h e s e  s i x  assays.  RMS i n  t h e  f o u r  parameter  l o g i s t i c  

model revea led  almost t h e  same va lue  as t h a t  i n  t h e  l i n e a r  

l o g i t - l o g  model. 

Table 2 shows t h e  r o o t  mean squares  i n  s i x  a s s a y s  of human 

RNase U s .  

r e g r e s s i o n  i n  t h i s  radioimmunoassay. 

The q u a d r a t i c  o r  cubic  l o g i t - l o g  model shows b e t t e r  

The r o o t  mean squares  i n  s i x  a s s a y s  of human PSTI are shown 

i n  Table 3. I n  t h i s  assay ,  t h e  l i n e a r  l o g i t - l o g  o r  f o u r  parameter  

l o g i s t i c  model shows b e t t e r  r e g r e s s i o n .  

DISCUSS ION 

The s e a r c h  and comparison of t h e  d i f f e r e n t  mathematical  

methods were repor ted  by Vogt e t  a l .  ( l a ) ,  and Geier and Rohde 

(19,20) us ing  radioimmunoassays of human p e p t i d e  hormones, b u t  

no genera l ized  approach of radioimmunoassays of human enzymes w i t h  

l a r g e r  molecular  weight has  been demonstrated. Therefore ,  i n  t h e  

development of radioimmunoassays of human enzymes, t h e  l i n e a r  

l o g i t - l o g  method i s  used widely because of  i t s  s i m p l i c i t y  and i t s  

t h e o r e t i c a l  background. However, i n  some systems of  radioimmuno- 

assays of  enzymes, t h e  l o g i t - l o g  method f a i l e d  t o  provide  adequate  

l i n e a r i z a t i o n .  The ant igen-ant ibody r e a c t i o n  i n  t h e  radioimmuno- 
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414 MURATA ET AL. 

I 1 

I ED 21:) = 37.83 I 
I ED 50 = 10.67 I 
I ED 90 = 1.42 I 

FIGURE 2 (a).  
creatic e lastase  1 processed by the log i t - log  model. 

Sample run for a radioimmunoassay of human pan- 
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ID. S.TD DOSE STD COUNT 

2 i," %,* +" 
1 
2 
;5 
4 
5 
6 
7 
8 
9 

1 0 

' I )  ---- 
21:1 (I 

1 0 0  
J(.I 

25 
12.5 

c -  

6.25 
3.125 
1. 563 
0.781 
0. 39 1 

---- 
2vo 
100 

J C I  
25 
12.5 

c -  

6.25 
3.125 
1.563 
0.781 
0. 391 

1) __-- 
200 
100 
J 1.1 

25 
12.5 

c- - 

6.25 
3.125 
1.563 
0.781 
0. 39 1 

915.5 
1334.5 
2096 
3-746 
5077 
7404.5 
8849 

10077.5 
10516. 5 
10747.5 

915.5 
1334.5 
2096 
,7346 
5077 
7404.5 
8849 

1 007 7 . 5 
10516.5 
10747.5 

915.5 
1334.5 
2096 
3346 
a077 
7404.5 
81349 

10077.5 
10516.5 
10747.5 

c.- 

415 

CALC H/BO KES I DUAL 

0. 05 
0. 1 
0.1a 
0. 3 
I). 47 
0.44 
0. 78 
0.88 
0.94 
0. 97 

0. 0 1  
0 

-0. 0 1 
-0.02 
-0. 03 

0.01 
0 
0.02 
0 
-0.01 

0. 05 
I:) . 1 
0. 18 
0. 3 
0.47 
0.64 
0. 78 
0.88 
11.94 
0.97 

0.01 
0 
-0. 0 1 
-0.02 
-0. 0 3  
0. 0 2  
13 . I:, 1 
0.02 
0 

- < I .  01 

0. 06 
(1 . 09 
0.16 
0.28 
0.46 
0.45 
0. 8 
0.89 
0.94 
0.96 

0 
0 
0.01 
0 
4. 02 
0.01 

4 .01  
0.01 
0 
0 

F i g  2a (continued) 
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I N I T I A L  VALUE FOK A = 11171.5 

I N I T I A L  VALUE FOR H = 1 

I N I T I A L  VALUE FOK C = 11.021379 

I N I T l A L .  VALlJE FOK D = 305 

I N I T I A L  KESIDUAL VARIANCE 40654.152 

I T .  A B C D KES. VAR. 

1 11107.782 1.106294 10.304287 499.89129 17122.352 

2 11099.973 1.1225881 10.34356 490.17614 16470.245 

F I N A L  11099.973 1.1225881 10.34356 498.17614 16470.245 

+I-  1 SE 75.508994 o. 032464909 i). 2 ~ 1 ~ 5 4 5 0 7  8s. 067639 

x EKKOR 0.60097817 2 . ~ 9 1 9 6 9 ~  2.7096109 16.674335 

L O G 1 0  ' C '  = 1.01467 +/- Cl.012113555 
UPPER k LOWEK 95% C.L. FOR LOG10 ' C "  : 1.0401293 0.98921682 
COKHESPONDING 95% C.L .  ON 'C' : 10. 96'7894 9.7547692 

KMS ERROR = 128.39645 

0. 06 0.24 3.91 15.63 62.5 250 
DOSE (LOG) 

FIGURE 2 (b). 
four parameter l o g i s t i c  model. 

Sample run for the same assay processed by the 
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DATA PROCESSING FOR RADIOIMMLNOASSAY 417 

ID. 

-1 
1:) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 

S'TD DOSE STD COUNT 

9999 
0 

2 0 0 
100 
50 
25 
12.5 
6.25 
5.125 
1.563 
0. 781 
0.391 

498.18 
1 1  099.97 
866.29 
1268.21 
2042.75 
3368.87 
5237.76 
7259.3 
8906. 37 
9965.6 
10547 
10838.64 

I ED 20 = 38.353 
I ED 50 = 10.557 
I ED 90 = 1.4 

CALC B/BO RESIDUAL 

0 
1 
0.034721641 
0.072632691 
0.14568965 
0.2707744 1 
0.44705464 
0.6377335 
0.79309104 
0.89300192 
0.94784139 
0.9753499 

0 
0 
0. 02 
0. 02 
0. 02 
0.01 
-0.01 
0.02 

-i:).(ji 
C) . 0 1 
-0.01 
-0.01 

Fig  2b (cont inued)  

assay  of human enzymes may be  more complicated t h a n  t h a t  i n  the 

radioimmunoassay o f  p e p t i d e  hormones. Therefore ,  the  s imple  mass- 

a c t i o n  l a w  (6,21) may not  b e  a d j u s t e d  t o  t h e  radioimmunoassay o f  

human enzymes and s o  t h e  l o g i t  t r a n s f o r m a t i o n  may f a i l  t o  l i n e a r -  

i z e  t h e  dose  response  curve. 

Furthermore, when the a s s a y  c o n d i t i o n  of a new radioimmuno- 

assay  system h a s  not  been s e t t l e d ,  t h e r e  are many problems i n  the 

tracer, t h e  an t ibody,  the c r o s s - r e a c t i o n  and o t h e r s  (22). There- 

f o r e ,  a dose  response  curve  is  not  always f i t t e d  w i t h  a s i n g l e  

automated method f o r  i t s  r e g r e s s i o n .  

The r e s u l t s  ob ta ined  here i n d i c a t e  t h a t ,  i n  t h e  radioimmuno- 

assay  o f  smaller molecular  weight  p r o t e i n  (PSTI: 6,500), t h e  

l i n e a r  l o g i t - l o g  model o r  f o u r  parameter  l o g i s t i c  model shows the 
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TABLE 1 

MURATA ET AL. 

ROOT MEAN SQUARES FOR RESIDUALS I N  FOUR TYPES OF REGRESSION METHOD 
I N  RADIOIMMUNOASSAY OF HUMAN PANCREATIC ELASTASE 1. 

1 2 3 4 5 6 

linear 
logit-log 0.0166 0.0323 0.0185 0.0326 0.0292 0.0139 

0.0174 0.0254 0.0137 0.0118* 0.0181 0.0141 quadratic 
log1 t- log 

cubic 
l o  g i  t - log 0.0098* 0.0087* 0.0101* 0.0128 0.0170* 0.0089* 

.................................................................. 
four 
parameter 0.0161 0.0305 0.0148 0.0377 0.0288 0.0132 
l o g i s t i c  

*: The l eas t  value of RMS i n  each assay 

TABLE 2 

ROOT MEAN SQUARES FOR RESIDUALS I N  FOUR TYPES OF REGRESSION METHOD 
I N  RADIOLMMUNOASSAY OF HUMAN URINARY RNase U s .  

1 2 3 4 5 6 

linear 
logit-log 

l o  g i t  - l o  g 
quadratic 

0.0322 0.0384 0.0316 0.0449 0.0383 

0.0175 0.0176* 0.0072* 0.0161* 0.0291 

0.0161 

0.0160 

0.0154* 0.0280 0.0078 0.0161 0.0183* 0.0136* cubic 
logit-log 
.................................................................. 
four 
parameter 0.0332 0.0396 0.0351 0.0434 0.0492 0.0162 
l o g i s t i c  

*: The leaet value of RMS i n  each assay 
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TABLE 3 

ROOT MEAN SQUARES FOR RESIDUALS I N  FOUR TYPES OF REGRESSION METHOD 
I N  RADIOIMMUNOASSAY OF HUMAN PANCREATIC SECRETORY TRYPSIN I N H I B I -  
TOR (PSTI). 

1 2 3 4 5 6 

0.0221 0.0207 0.0142 0.0130* 0.0124* 0.0092* l i n e a r  
l o g i t - l o g  

0.0198 0.0234 0.0152 0.0135 0.0124 0.0098 q u a d r a t i c  
l o g i t - l o g  

0.0228 0.0250 0.0152 0.0163 0.0125 0.0107 cubic  
l o g i t - l o g  

four  
parameter 0.0161* 0.0200* 0.0138* 0.0134 0.0250 0.0183 
l o g i s t i c  

x :  The l e a s t  va lue  of RMS i n  each assay  

most a p p r o p r i a t e  " f i t " .  But, i n  t h e  radioimmunoassays of  l a r g e r  

molecular weight enzymes (pancrea t ic  elastase 1: 30,000; R N a s e :  

13,000), t h e  l o g i t  t ransformat ion  f a i l s  t o  l i n e a r i z e  t h e i r  dose  

response curves.  From t h e  view of  mass-action l a w ,  t h e  enzymes 

may have s e v e r a l  s i tes  of  ant igen-ant ibody r e a c t i o n  and v a r i o u s  

equi l ibr ium cons tan ts  f o r  t h e i r  r e a c t i o n s .  This  r e s u l t  could 

be supported by t h e  examinations of  I c h i h a r a  e t  a l .  (10,ll) 

us ing  radioimmunoassays o f  s e v e r a l  p e p t i d e  hormones. 

The f o u r  parameter l o g i s t i c  method i s  t h e  most t h e o r e t i c a l l y -  

based model f o r  radioimmunoassays, b u t ,  i n  t h e  p r e s e n t  s t u d y ,  RMS 

va lue  of t h e  four  parameter  l o g i s t i c  method shows l a r g e r  i n  t h e  

assays  of enzymes (pancrea t ic  elastase 1 and RNase) t h a n  t h a t  of 
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420 MURATA ET AT.,. 

the cubic log i t - log  method. The four  parameter l o g i s t i c  method i s  

mathematically the  same a s  t h e  l i n e a r  log i t - log  method except t h e  

former method u t i l i z e s  BO and NSB as parameters. 

t he  developmental assay of enzyme may not be s t a b i l i z e d  because of 

i t s  complicated reac t ion .  For example, serum immunoreactive pan- 

c r e a t i c  e l a s t a s e  1 i s  not a f r e e  c i r c u l a t i n g  pancrea t ic  elastase 1 

but alpha 1 - antitrypsin-bound pancrea t ic  e l a s t a s e  1 (13). 

BO and NSB i n  

Therefore, t h e  antigen-antibody r eac t ion  i n  t h i s  radioimmunoassay 

may not be sa tura ted  o r  may be more complicated s o  t h a t  i t s  dose 

response curve cannot be s t a b i l i z e d  t o  only one regress ion  method. 

I n  con t r a s t ,  serum immunoreactive PSTI i s  a f r e e  c i r c u l a t i n g  PSTI 

(16) so t h a t  i t s  dose response curve i s  f i t t e d  w e l l  wi th  the  

l i nea r  logit-log method o r  four parameter l o g i s t i c  method. There- 

fore ,  when the  four parameter l o g i s t i c  method i s  used i n  a radio- 

immunoassay of enzymes, counts of BO and NSB should be s t a b i l i z e d  

i n  r ep l i ca t e s  and t h e  number of standard poin ts  should be  done 

adequately . 
The present  program based on a simple assumption on t h e  

variance,  uses an in t e rpo la t ing  func t ion  wi th  four  parameters 

and simple mathematical computations. Thus, i t  can be concluded 

t h a t  t h i s  program i s  usefu l  and p rac t i cab le  i n  many research  

labora tor ies  f o r  i ts time-saving, s impl i c i ty  and accuracy. 

SOFTWARES 

Computer program w r i t t e n  i n  BASIC with  t h e  method diagrams, 

l i s t i n g  and sample runs are ava i l ab le  on request.  
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