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A Comparison of Cectrofluorome ic and Compe tive Prote
in Binding 

Methods for the sure t of Plasma Corticosteroids 

Measurement of plasma corticosteroid concentration is a 
determina-

tion wh±c now is available in rnor clinical laboratorie
s. Methods 

which. specifically measure cortisol, the most abundant a
nd biologically 

active corticosteroid in man, involve a number of chroma
tographic 

separations and consequently are not feasible for routin
e clinical use. 

Two relatively simple techniques for the measurement of 
cortisol have 

achieved widespread popularity. Spectrofluorometric a
ssays..4=23, (i 

are simple and quick, but t 'may suffer from the pr
oblem of no' 

specific fluorescence,which results in falsely elevated 
values (5, 6). 

—eeerrt+y Murphy (71  8) described a relatively
 more specific method for 

I'  

• the measurement of plasma cortisol hicL, utilizes the 
principle of 

competitive protein-binding analysis (CPBA). Because th
e time factor 

is comparable for each assay, it seemed important to com
pare these two 

techniques in an effort to determine the more valid tech
nique for a 

simple and rapid corticosteroid determination. 

It has been reported that insulin-induced hypoglycemia r
esults in 

a marked elevation of plasma corticosteroLd concentrati
on (9). During 

a study of the response of healthy subjects to insulin t
olerance, this 

observation was confirmed, and it was apparent that a ve
ry wide range 

• of corticosteroid values was present. The opportunity a
llowed us to 

compare and contrast plasma corticosteroid determihation
s by the 

8pectrofluorometric and CPBA methods. 

Ten healthy adults reported at 8 A.M. after an overnight
 fast for 
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the insulin tolerance test (ITT). After resting in bed for 30 minis-

the fasting subjects received a single I,injection of regular 

insulin (0.1 unit/Pee kg bodyy). Three baseline blood samples were 

drawn before insulin injection and further specimens were taken at 10, 

20)  30, 45, 60, and 90 minik-eq after insul
in administration. All 

samples were frozen until analyzed within a maximum period of six 

months. Plasma was analyzed in duplicate for corticosteroid concentra-

tions by the two methods. The spectrofluorometric assay oE Mattingly 

(1) was employed, and the CPBA technique of Murphy (8) was used with 

florisil as the adsorbent and 113-corticosterone as the label. A 2.57, 

solution of dog plasma was used as the source of corticosteroid- ' 

binding globulin. In addition, plasma from a number of healthy i:divi_ 

duals was pooled. Duplicate aliquots of this pooled plasma were analyzed 

for corticosteroid content by the CPBA and spectrofluorometric methods 

in conjunction with each assay. Analyses of this pooled plasma on 

ten different occasions gave coefficients of variation of 9.87. and 

H> 
13.07, for the respective CPBA and spectrofluorometric methods. This 

feature allowed us internal control on the performance of each assay. 

The results of the comparison of corticosteroid determinations by 

the to methods are listed in Table 1. Examination of the data for the 

pooledplasma samples shows that the fluorometric analysis resulted in 

a slightly higher mean value than that obtained by CPBA, but this 

difference was not significant statistically. The corticosteroid data 

obtained during the ITT strengthened this observation. At nine 

different time periods when plasma was analyzed, the mean corticosteroid 

values determined by the fluoroinetric method were. higher than those 
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obtained by the CPA method. Although signiftct dUfr 

t iftoted th the baseline and 130 lue all oth tIX'ti 

were significant (p< 0 05) when analyzed by t test An 11vnt 

correlation 0.99) was observed between the two techoiq n 

group comparisons were made on the mean values at the varions t ti 

intervals Closer examination of individual result
s of low vnlu 

tha and high values (greater than 20 i) shows dipn.tty,  

When 11 individual values, which were less than 6
 p .(byCBA) wcr 

paired with their respective fluorometric values a
nd analyzed, a  very 

poor correlation was observed, (r= 0.15 ' 0.10). When valucu 

greater than 20 (by CPBA) were paired with their respoc LIve R I u p r e 

metric values, a correlation coefficient of 0,.61 (
p < 0.01) was 01ntne 

For, th entire arrayof data, CPBA analysis yields
 data hLch ore 23i1% 

lower in numerical value than those obtained by the
 E1uoro1neLrL 

• 
•' 

method. For the respective high and low values, th
ese dIffcreteeø 

were greater,.26,2%.   and 57 37. 

Itis hih1y probable that these differencea'are due Lo a 

specific fluorescent response in the method Rudd dt(10) uwc 

• 
that the nonspecific fluorogenic material may consist of di- cw1 

• triglycerides. Impure methylene dichloride which reacted rith si 

• alcohol preservative in heparin used as an anticoagulant ha,-3t' 
I- 

lctIriinated for high values obtained by spectroflu.r€try f,t, 

In additi siro2nlactoIe (13,14) and ch1eterol 'LI r'-  / 

tj cas-e abnrnZiy hf fr EFc 

-fl- -.  

•: --- - -' 
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normal range,total accuracy is not clinically important.
 Furthermore, 

this would often prompt a more thorough analysis by othe
r means. In 

situations values are low, an interfering fluorogenic substance 

can assume considerable importance and may lead to false
 security. 

Values up to 10 have been reported in conditions in which the 

naturally.occurring plasma corticosteroids could be expe
cted to approach 

zero, i.e., during therapy with high doses of corticoste
roids, in 

hypoituitarism and Addison's disease, and after adrenale
ctomy (l, l6, 

17). With this problem as a distinct possibility, it wo
uld seem 

advisable to do corticosteroid determinations by the CPB
A method. 

In summary, it must be stated that both methods lack tot
al steroidal 

specificity. The fluorometric assay measures both corti
sol and c0rt1 

costeroné. Although human plasma contains 8 to 16 times
 as much 

cortisol as corticosterone (18), the fluorometric intens
ity of corti-

costerone is approximately 3 times that Of cort1o1. Th
e CPBA, as 

/ 
used in our laboratory, will be affected by ether steroi

ds: corticosterone, 

11-desoxycortisol, 17-hydroxyprogesterone, and,to a much
 lesser extent 

brtisone, progesteroneand testosterone (19). The CPB
A provides a 

more useful and perhaps more accurate estimate of plasma corti
costeroid 

values, particularly when the levels fall outside the usu
ally accepted 

normal range (6-20 p%). This gains special significan
ce in case of 

lower values as discussed previously. Finally, unless to
til specificity 

of the CPBA method is achieved by chromatographic separations, it wo
uld 

seem advisable to report values as plasma corticosteroid
s rather than 

plasma cortisol as is often the practice. 
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Tablet ((:4,) 

Comparison of CPBA and Fluorometri-c Methods' a 
1  (frlasma 1Corticosteroid 

,
Øoncentration in $

ç
/100 m1t)t 7 

- Insulin tolerance gest )6~ oi,-e c 

No. rcQl'1asma Name Minutes If ter insulin Ajection -. . .. 

3 10. 20 30 45 60 90/ 

1/ 11.0 W. 5.0 6.0 6.0 12.5 10.5 17.0 26.5 25.8 28.0 

(16.7) (8.8) (8.7) (7.8) (8.8) (11.3) (19.1) (27.2) (30.0) (35.0) 

2- 11.3 C. S.P. 9.0 8.0 9.0 8.0 11.0 14.0 22.2 22.0 26.0 

(12.4) (8.5) (8.8) (8.4) (8.5) (8.5) (8.5) (24.7) (29.4) (28.9) 

3,' 12.3 L.R. 15.0 12.5 11.0 11.5 15.0 21.0 25.0 29.0 

(14.4) (153) - - (17.9) (26.5) (33.8) (37.9) 

7.0 14.0 3.0 4.0 7.2 5.0 24.0 25.0 28.0 

(8.5) (7.2) (13.8) 8.0) (8.2) (23.5) (28.1) (31.6) 
-T 3. 11.5 9.0 12.0 10.0 13.0 24.5 25.0 25.0 

(16.2) (16.2) (16.2) 
. . 

(22.1) 
. 
34.3) 

.. 
(34.3) 

. 
(41.4) 

12.0 10.0 8.5 5.0 9.0 15.5 18.0 18.5 

(21.7) (19.8) (23.9) (19.8) (18.5) (29.3) (34.2) (32.6) 

-. _- 
5.0 2.0 2.0 6.0 9.0 19.0 24.0 24.5 

S 
. (8.4) (8.1) (10.0) (9.7) (13.8) (23.5) (25.0) (35.3) 

3.0 7.5 8.0 5.0 10.0 15.0 21.0 24.0 

(6.8) (6.6) - - (12.1) (18.5) (25.6) (42.1) f 
9. L2 12.0 10.0 10.5 10.5 13.0 21.0 21.8 22.0 \ 

(14.0) (12.2) (11.5) (11.5) (14.3) (26.5) (30.6) (28.6) 

9.0 6.2 6.0 16.2 19.2 23.0 19.8 

(9.4) (9.0) (9.5) (9.5) (15.5) (25.2) (28.6) (24.3) 

9.3 9.3 7.7 8.0 8.3 12.1 20.8 23.1 24.5 

(11.2) (12.2) (11.0) (12.8) (11.8) (15.0) (25.9) (30.0) (33.8) 

1.2 1.4 1.0 1.2 0.9 1.3 1.3 0.8 1.2 

(1.3) (1.8) (1.5) (1.8) (1.4) (1.5) (1.4) (1.1) (1.9) 

p<01 p<OO5.I p<0.05v p<O.2 p<0.01v p<0.01W ..- - p<O.Ol'/ 

:2O:C 
1sma coricosteroid revels by the fluordmetr,ic met1od. 

rz values of titest determinations after comparing the mean values of the 

Y indicate -a significant difference. - 

-- 

-'.- 

 




