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SYNTHESIS OF A CORTISOL-BIOTIN CONJUGATE AND
EVALUATION AS A TRACER IN AN IMMUNOASSAY
FOR SALIVARY CORTISOL MEASUREMENT
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—Cortisol 3-(o-carboxymethyl)oxime (C3-CMO) and a commercially available
biotin-hydrazide derivative were used to synthesize a C3-CMO-biotin conjugate. C3-CMO
was converted into a N-hydroxysuccinimide ester derivative which in a second reaction step
was allowed to interact with the hydrazide derivative of biotin. This simple-to-perform
synthesis yielded a conjugate suitable for use as a tracer in immunoassays for cortisol measure-
ment. Employing biotin as the primary probe in a competitive solid phase inmunoassay allows
for variable end point determination by means of commercially available labeled avidin or
streptavidin derivatives. Streptavidin—Europium was used in conjunction with the DELFIA-
system for time-resolved fluorometric end point measurement (TR-FIA) throughout the study.
In addition, colorimetric end point determination (ELISA) using streptavidin-alkaline phos-
phatase as a secondary probe was established and evaluated. Both forms of this non-isotopic
assay showed excellent correlation with a commercially available radioimmunoassay adapted
for salivary cortisol measurement. The lower detection limit was 0.43 nM for a 50 ul salivary
sample. The intra-assay coeflicient of variation was 6.7, 4.7 and 4.0% at cortisol concen-
trations of 2.2, 5.5 and 13.2 nM, respectively (n = 37), and the corresponding inter-assay
coefficients of variation were 9.0, 8.6 and 7.1% (n = 50). The competitive immunoassay
requires 1.5h incubation time and shows robust and reproducible performance. The C3-
CMO-biotin conjugate allows for sensitive and flexible end point determination of salivary
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cortisol levels in immunoassays.

INTRODUCTION

Cortisol measurements in biological samples by
immunoassays have traditionally been made
using *H- or 'I-labeled cortisol derivatives as
tracers [1]. The use of scintillation liquid for
3H-labeled immunoassays and the half life of
125]-tracers as well as general environmental and
health considerations have made the use of
non-isotopic immunoassay labels desirable. In
the first generation of non-isotopic cortisol
immunoassays the steroid was conjugated to
enzymes such as horseradish peroxidase [2]. In
these immunoassays a competition reaction
takes place between the standard or a sample
cortisol (My,: 362.5 Da) and the enzyme conju-
gate (My: 45,000 Da). Salivary cortisol, which
reflects the non-protein bound fraction of the
total plasma cortisol in circulation [3] has been
measured after a combined extraction and con-

*To whom correspondence should be addressed.

683

centration step [4] or directly after the advent of
sensitive direct cortisol radioimmunoassays [5].
The determination of salivary cortisol is of
increasing interest in clinical diagnostics [3, 6, 7]
as well as in behavioral studies and stress
research due to the non-invasive sampling
procedure [8, 9.

Since the late 70s the exceptional affinity
(K, =10 M) of the biotin—avidin system has
been employed in immunoassay systems [10).
After N-hydroxysuccinimide ester derivatives of
biotin became commercially available, these
were easily coupled to g-amino groups of pro-
teins such as antibodies or peptide-hormones
involved in the immunoassay reaction. The end
point was determined colorimetrically {11] or by
chemiluminescence [12] after an additional incu-
bation step with enzyme- or chemiluminescent-
labeled avidin or streptavidin. Biotinylated
tracers, in contrast to '**I-labeled tracers, offer
the advantage of virtually unlimited stability
and their “specific activity” is not affected by
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storage time. To the best of the authors’ knowl-
edge there are only a few reports in the literature
on direct steroid-biotin conjugates[13-15]. In
order to synthesize a low molecular weight
cortisol-biotin conjugate for use as a tracer
in cortisol immunoassays, we have conducted
experiments to couple commercially available
derivatives of cortisol and biotin by a simple,
new approach.
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EXPERIMENTAL

Synthesis of the cortisol 3-(o-carboxymethyl)-
oxime (C3-CMO)-biotin conjugate

In the first reaction step 50 umol (21.8 mg) of
hydrocortisone 3-CMO (Sigma, Deisenhofen,
Germany, No. H-6635) was dissolved in 200 ul
of dry, amine-free N,N’-dimethylformamide
(DMF) (Merck, Darmstadt, Germany, No.
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Fig. 1. Pathway of synthesis and proposed chemical structure of the C3-CMO-biotin tracer conjugate.
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Fig. 2. The synthesized C3-CMO-biotin tracer conjugate was purified by size exclusion chromatography

on a Trisacryl GFO5 M (10 x 400 mm) column and fractions of 1 ml were collected. The cortisol content

was analyzed by RIA and two well separated peaks were found. The signal-to-noise ratio was determined

by TR-FIA as described in the Results section. The highest signal-to-noise ratio corresponded to the
second cortisol peak.

3053). Equimolar amounts (5.6mg) of
N-hydroxysuccinimide (NHS) (Sigma, No. H-
7377) and (10.3mg) of N,N’O-dicyclohexyl-
carbodiimide (Sigma, No. D-3128) were dis-
solved in 40 and 60 ul of DMF, respectively,
and added to the C3-CMO. The reaction mix-
ture was stored at room temperature under
light-exclusion for 24 h: the C3-CMO was con-
verted into its NHS ester, and crystal needles of
dicyclohexylurea appeared in the mixture. For
coupling of the cortisol-NHS ester to biotin,
50 umol (18.6 mg) of biotinamidocaproyl hy-
drazide (Sigma, No. B-3770) was dissolved in
200 ul of dimethylsulfoxide (DMSO) (Merck,
No. 2952). The completely dissolved biotin de-
rivative was added to the reaction mixture
which was left at room temperature for another
24 h under light-exclusion. The proposed mech-
anism of reaction and structure of final product
are shown in Fig. 1.

Purification of the C3-CMO-biotin conjugate

Aliquots of this reaction mixture were applied
to a 10 x 400 mm Trisacryl GFO5M (Serva,
Heidelberg, Germany, No. 67010) column after
1:10 (v/v) dilution in column buffer (50 mM
Tris-HCl, pH 7.8). The elution pattern of the
column showed two well-separated peaks (see
Fig. 2). The cortisol content of the fractions was

SB 43/1—G

analyzed by a commercially available radio-
immunoassay (MAGIC Cortisol, Ciba Corning
Diagnostics GmbH, GieBen, Germany). Corti-
sol concentrations in the column fractions
corresponded to the absorbance at 254 nm.

Cortisol antiserum

Cortisol antiserum was raised by repetitive
immunization of rabbits with C3-CMO: bovine
serum albumin (BSA) as the immunogen.
Specificity of the antiserum was determined by
addition of increasing amounts of crossreacting
steroid as the unknown sample in the immuno-
assay described in this article. The doses of
cortisol and crossreacting steroid hormone
effectively displacing 50% of the tracer from the
antibody (ED-50) were compared and the
respective concentrations were expressed as
ED-50 (cortisol):ED-50 (crossreacting ster-
oid) x 100[%].

Immunoassay design

Affinity purified swine anti-rabbit immuno-
globulin (Dako, Hamburg, Germany, No.
Z400) was immobilized onto Maxisorp-microt-
iterplates (Nunc, Roskilde, Denmark, No. 4-
42404) at 100 ng per well in SO0mM sodium-
phosphate, pH 9.6. These plates were stored in
the coating buffer for up to 3 months without
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loss of activity. Cortisol standards were pre-
pared by diluting an ethanolic stock solution of
cortisol (10 ug/ml) in a buffer salt mixture pre-
pared in accordance with the German Industry
Norm for artificial saliva (DIN 53 160)[16].
Prior to the immunoassay procedure, plates
coated with swine anti-rabbit IgG were washed
three times in an automatic microtiterplate
washer (DELFIA platewash, Pharmacia, Upp-
sala, Sweden, No. 1296-024), and 50 ul of stan-
dard or sample were pipetted to the bottom of
the microtiterplate-wells. Subsequently, 50 ul of
the cortisol-biotin conjugate (20 pg/well) was
added, followed by 100 ul of rabbit anti-C3-
CMO antiserum diluted 1: 50,000 in assay buffer
[50 mM Tris—HCIl, 150 mM NaCl, 0.5% (w/v)
BSA (Sigma, No. A-7906), 0.05% (w/v) bovine
y-globulin (Sigma, No. G-7516), 0.02% (w/v)
Tween 40, 0.02% (w/v) NaN,;, pH7.7].
Incubation was allowed to proceed for 1h at
ambient temperature on a horizontal microtiter-
plate shaker (DELFIA Plateshake, Pharmacia,
No. 1296-001).

End point determination

After 1h of incubation between analyte,
tracer conjugate and antibody as well as the
solid phase coated anti-rabbit IgG-antibody the
incubation was terminated by washing three
times. For time-resolved fluorometric measure-
ment (TR-FIA) 20 ng of streptavidin—-Europium
(Stav—Eu) conjugate (Pharmacia, No. 1244-360)
was added to each well in 200 ul assay buffer.
The reaction was allowed to proceed for 30 min
on a horizontal shaker. After a 6-fold wash
step, ‘“‘enhancement solution” (Pharmacia,
No. 1244-105) was added, by which the Euro-
pium coupled to streptavidin is transferred
into a highly fluorescent complex[17]. TR-
FIA measurement was carried out in a 1232
DELFIA Fluorometer (Pharmacia, No. 1232-
002). For colorimetric end point measurement,
after the immunoreaction and a 3-fold wash
step, streptavidin—alkaline phosphatase conju-
gate (Boehringer, Mannheim, Germany, No.
1089 161) diluted in assay buffer in a concen-
tration corresponding to 20 ng of streptavidin
per well was added. After 30 min of incubation
the plate was washed six times and 200 ul
(10 mM) of p-nitrophenyl phosphate (pNPP)
(Merck, No. 6850) was added in 1M di-
ethanolamine buffer, pH 9.8. Substrate develop-
ment was allowed to proceed at ambient
temperature for 45min, an o.d. reading was
carried out at 405 nm.
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Reproducibility

The intra-assay coeflicients of variation were
determined by a 37-fold measurement of pooled
saliva samples with cortisol concentrations of
2.2, 5.5 and 13.2nM. The same saliva pools
were determined in 50 consecutive assays for
calculating the inter-assay variation.

Investigation of potential interference from serum
contamination in salivary samples

Two saliva pools A and B with cortisol
concentrations of 5.52 and 47.7 nM, respect-
ively, were mixed with a serum obtained at
9a.m. (cortisol concentration 516nM) in
ratios yielding final serum concentrations of
0.05-2.0% of the total volume. In addition, a
dexamethasone suppressed serum (cortisol con-
tent 36.4 nM) was mixed in the same ratios with
saliva pool B. Expected values and measured
values were compared.

Reference-radioimmunoassay

The commercially available “MAGIC Corti-
sol RIA” was used in the version adapted for
cortisol measurement in saliva as published
elsewhere [18]. This immunoassay kit uses
[#T]histamine-3-CMO-cortisol as a tracer, the
antiserum in this kit was raised against C3-
CMO-BSA.

Saliva sampling

Salivette saliva sampling devices (Sarstedt,
Niimbrecht, Germany, No. 51.1534) were used
consisting of a 40 x 9 mm cellulose tampon, an
inner and outer tube. Ten minutes after rinsing
the mouth with water, the cellulose tampon is
kept in the mouth or chewed on for 1-3 min.
Thereafter, the tampon is transferred to the
inner of the two polystyrene tubes and the
sample is frozen. Prior to analysis the sample is
thawed and centrifuged so that the salivary
liquid is transferred to the outer tube. Clear
saliva can be pipetted from the outer poly-
styrene tube after discarding inner tube and
tampon. Saliva samples, which by inspection
can be diagnosed as contaminated with blood
are excluded from analysis.

RESULTS
Synthesis and purification of the C3-CMO-
biotin conjugate

The conjugate was diluted as described in the
Experimental section and chromatographed
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over a Trisacryl GF05 M column. u.v.-Monitor-
ing at 254 nm revealed two major peaks, one
around fraction 22, another around fraction 57.
The cortisol content of the fractions was deter-
mined using the commercial RIA [18]. Fractions
of high cortisol concentration coincided with
the absorbance peaks at 0.d.,;,. In addition, the
fractions were tested as tracer for maximal
binding and displacement by a 2.76 uM cortisol
standard. As outlined in the assay protocol
above, 50 ul of conjugate-fraction diluted to
contain 20 pg per well of cortisol-equivalent
were pipetted into the well as tracer along with
50 1 of zero standard or of 2.76 uM standard.
Determinations were performed in duplicate,
and the ratio between the signal obtained at
maximal binding and the displacement by the
2.76 uM standard was calculated. The results
are presented in Fig. 2, with the second peak
showing the highest binding ratio. This peak

Counts [-]
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apparently contains the cortisol-biotin conju-
gate, while the first peak contains mainly uncou-
pled cortisol.

Assay procedure

The influence of incubation time on the signal
obtained and on the discrimination capability of
the immunoassay was investigated by varying
the incubation time of the tracer, standard or
sample, as well as of anti-cortisol antibody in
the anti-rabbit IgG coated plates between 0.5
and 4 h. With increasing incubation time, there
is a progressive increase of the signal obtained,
as well as a slight increase in the concentration
required to displace 50% of the tracer from the
antibody. After 1 h of incubation the ED-50 is
at 7.9 nM cortisol concentration and, after 4h
the ED-50 is 9.2 nM. One hour incubation time
was chosen as the compromise between signal
intensity and sensitivity mainly for practical
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ED - 50 OF DISPLACEMENT CURVES
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Fig. 3. In the salivary cortisol TR-FIA, the influence of the incubation time on the fluorescence signal

obtained and on the ED-50 of the displacement curves was investigated. At longer incubation times, there

is a progressive increase of the signal and a slight loss of sensitivity, 1 h of incubation time was chosen
as the compromise for practical reasons and assay performance speed.
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Fig. 4. Assay flow diagram of the cortisol-biotin TR-FIA.

reasons of assay performance speed. The results
of the experiment described are shown in Fig. 3,
and the final assay procedure in Fig. 4.

Table 1. Specifity of the rabbit anti-C3-CMO anti-
body as determined by TR-FIA

Crossreactivity with (%)
Corticosterone 098
17a-Hydroxyprogesterone 0.14
21-Desoxycortisol 0.36
Aldosterone 0.014
Cortisone 1.2
Tetrahydrocortisol 0.068
Testosterone 0.003
Prednisolone 50.6
11-Desoxycortisol 33.6
Progesterone <0.001
Dexamethasone 0.0013
Specificity

The displacing potency of potentially cross-
reacting steroids was investigated by addition of
increasing doses of crossreacting steroid as the
unknown sample in the immunoassay pro-
cedure, and comparison of ED-50 concen-
trations. In this assay, as shown in Table 1,
corticosterone has a relative displacing potency
of 0.98%, 17-x-hydroxyprogesterone 0.14%,
21-desoxycortisol 0.36%, cortisone 11.2% and
prednisolone 50.6%. Dexamethasone crossreac-
tivity was low (0.0013%).

Sensitivity

The sensitivity of the TR-FIA method was
determined by 30-fold determination of zero
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Fig. 5. Displacement curve and data of the cortisol-biotin TR-FIA (50 ul sample). The lower detection
limit of 0.43 nM (mean -2 SD) was determined by 30-fold determination of zero binding.
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Fig. 6. 137 saliva samples were analyzed in both the commercial RIA adapted for saliva and the TR-FIA
(upper panel). 37 of these samples were also measured in the ELISA version of the cortisol assay described

(lower panel).

binding, calculation of the mean signal and its
standard deviation. The sensitivity was defined
as the intercept with the displacement curve of
mean minus two standard deviations of the
repetitive zero standard signal giving a 95%
confidence value. This intercept was found to
correspond to a 0.43nM concentration for a
50 ul sample. A typical displacement curve and
standard curve data are shown in Fig. 5.

Reproducibility

The intra-assay variation for saliva cortisol
concentrations of 2.2, 5.5 and 13.2nM (n = 37)
were 6.7, 4.7 and 4.0%. The inter-assay co-
efficients of variation for the samples were 9.0,
8.6 and 7.1%, respectively (n = 50).

Correlation of salivary cortisol TR-FIA vs RIA

One hundred and thirty-seven salivary
samples (concentration range: 0.5-63.4 nM)
obtained during circadian sampling of healthy
volunteers or during exercise-induced stress
were analyzed in both the commercial RIA
adapted for salivary cortisol measurement [18]
and the TR-FIA. Thirty-seven of these samples
were also measured in the colorimetric end point
version of the cortisol assay (ELISA) described
here. The correlation found was very satisfac-
tory (r = 0.97) between TR-FIA and RIA with
the slope of the regression line 0.79 and the
bias + 1.07 nM. The colorimetric assay and TR-
FIA showed a correlation of r = 0.95, a slope of
0.96 and a positive bias for the ELISA of



690 R. A. DRESSENDORFER et al.

Table 2. Recovery and linearity of diluted saliva samples

Expected Measured (%) of
value value expected
Dilution Factor (nM) (nM) value
In 0-Std 1:1* — 72.6 —
1:2 36.3 37.0 101.9
1:4 18.2 18.9 103.8
1:8 9.1 8.1 89.0
1:16 4.5 3.7 82.2
1:32 23 22 95.7
In 276-Std 1:2 174.3 186.9 107.2
Mean percentage measured: 96.6%
*Undiluted.

1.86nM (n = 37). The ELISA also showed a
positive bias when compared to the RIA
(3.87 nM) with the slope of the regression line
0.67 and a regression of r =0.93 (n =37). The
results are displayed in Fig. 6.

Recovery

A salivary sample of 72.6 nM concentration
was serially diluted with zero standard. The
measured concentration was compared to the
expected concentration and expressed as per
cent of expected value. In addition, this sample
was diluted 1:2 with a 276 nM standard. The
mean recovery was 96.6% indicating the good
linearity of diluted samples in the assay. The
data are summarized in Table 2.

Interference with serum-contamination in sali-
vary samples

Saliva pools A and B were spiked with 0.05
to 2.0% (v/v) of serum 1 containing 516 nM
cortisol. The expected cortisol concentrations
and the measured cortisol concentrations varied
in a range of 86.6 to 102% with a mean of
96.5%.

In order to investigate the influence of steroid
binding proteins rather than cortisol content in
a contaminating serum, to pool B 0.05 to 2.0%
of a dexamethasone suppressed serum were
added. Recovery ranged from 98.8 to 103%
with a mean of 102%.

These results were in the range of the recovery
and linearity studies described above, indicating
that plasma contamination of salivary samples
up to 2% do not interfere with the measured
results except by their cortisol content. As saliva
samples judged contaminated with blood by
inspection were excluded from analysis and the
“normal” plasma contamination of saliva
samples is in the order of 0.1% [19], no signifi-
cant interference is to be expected from this
potential source of bias. The detailed resuits of
this experiment are shown in Table 3.

Unstimulated reference levels

In 46 apparently healthy volunteers [age
224 +4.6 years (mean+ SD); range 15-33
years] we measured salivary cortisol concen-
trations at various time points during the day.
The results are given in mean + 1 standard
deviation: 10.2nM + 5.3 (9a.m.), 4.5nM + 24
(12a.m.), 40nM +2.7 3p.m.), 3.1 nM £+ 2.0
(6 p.m.), 1.6 nM + 1.7 (9 p.m.). These results are
in good agreement with reference values
measured by RIA [9].

DISCUSSION

We have synthesized a cortisol-biotin conju-
gate by derivatization of C3-CMO to its NHS
ester and then coupling this NHS—ester deriva-
tive of cortisol to a commercially available
biotin-hydrazide derivative which incorporates
an amidocaproyl spacer. This spacer facilitates
the binding of the cortisol moiety of the conju-
gate by a specific antibody and the binding of
the ureido ring of biotin by streptavidin without
steric interference by the two proteins. The
conjugate was therefore suitable as a tracer in an
immunoassay for the determination of cortisol.
As the calculated molecular weight of the tracer
molecule is 728.5 Da, in the competitive binding
reaction of the immunoassay the analyte and
tracer molecule have comparable size. The syn-
thesis and purification of this steroid-biotin

Table 3. Influence of serum-contamination on salivary cortisol levels

Amount of Cortisol Cortisol
serum added expected measured Recovery
(%) (nM) (nM) (%)

Saliva pool A (cortisol: 5.52nM) mixed with

serum I (cortisol: 516nM)

2.0 15.8 16.0 10!

1.0 10.7 10.8 101

0.5 8.10 7.23 89.3

0.2 6.55 6.62 101

0.1 6.04 5.24 86.6

0.05 5.78 5.88 102
Mean recovery: 96.9%

Saliva pool B (cortisol: 47.7nM) mixed with
serum 1 (cortisol: 516nM)

2.0 58.0 58.8 101

1.0 52.9 49.4 934

0.5 50.3 46.1 91.7

0.2 48.7 47.2 96.9

0.1 48.2 44.2 91.7

0.05 48.0 48.9 102
Mean recovery: 96.1%

Saliva pool B (cortisol: 47.7nM) mixed with dexamethasone

suppressed serum 2 (cortisol: 36.4nM)

2.0 48.4 49.7 103
1.0 48.1 415 98.8
0.5 479 48.6 101
0.2 47.8 49.1 103
0.1 417 48.6 102
0.05 41.7 48.6 102

Mean recovery:

102%
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conjugate is easy to perform and can serve as an
example for the coupling of biotin to other
steroid molecules.

The cortisol-biotin conjugate was employed
as a tracer in a non-isotopic immunoassay for
salivary cortisol determination. Salivary cortisol
levels reflect the biologically active, non-protein
bound fraction of total plasma cortisol [3]. The
use of biotin as a primary probe features the
advantage of a versatile end point determi-
nation, i.e. this tracer molecule can be used in
laboratories equipped with ELISA readers, TR-
fluorometers, potentially with luminometers or
in conventional y-counting. For the latter case
[I]streptavidin has to be employed as the
secondary probe.

The use of biotin as a primary probe implies
the necessity for an additional incubation step
with labeled streptavidin after the immunoreac-
tion and before signal detection. This disadvan-
tage, however, is outweighed by the longterm
stability of the tracer molecule. The conjugate
has been stored in our laboratory for 24 months
without apparent loss of activity. Furthermore,
the use of biotin as a primary probe allows for
vigorous standardization in the laboratory as
only one reagent carrying the detectable label
(streptavidin labeled with Europium in case of
TR-fluorometric end point) is required for the
measurement of different analytes. As up to 13
Europium atoms can be incorporated into one
streptavidin molecule, the use of the biotin—
streptavidin system also involves an amplifica-
tion of the detectable signal. The cortisol-biotin
conjugate therefore represents a tracer of high
specific activity, allowing for small quantities of
tracer and of antigen specific antibody to be
used in the immunoassay procedure.

The assay described in this article is easy to
perform, takes a total of 1.5 h incubation time
and has a lower detection limit (95% confidence
interval) of <0.5nM. The assay results agree
well with those of an adapted commercial RIA
kit [18]. The reproducibility of the method is
good, linearity of the results is given as indicated
in the serial dilution experiment and artificial
contamination of saliva samples with serum up
to concentrations of 2% (v/v) does not lead to
a bias. As described by Hammond and Langley
[19], the normal plasma contamination rate of
salivary samples is in the order of 0.1%.

In addition to the assay protocol described
here, we have tested the stability of microtiter-
plates carrying a complex of adsorbed anti-
rabbit immunoglobulins and anti-cortisol serum

diluted in assay buffer. When sealed with a
self-adhesive foil, these plates could be stored in
liquid state at 4°C for up to 6 months without
apparent loss of binding activity for cortisol and
the cortisol-biotin conjugate. When employing
this assay protocol, a 30 min incubation of the
double antibody complex with sample and cor-
tisol-biotin tracer showed saturation binding,
thus reducing the total incubation time to
2 x 30 min. Following this protocol, the im-
munoassay is fast, easy to perform and robust.
To date, the assay described above has been
used for the analysis of more than 40,000
salivary samples from behavioral- and stress-
related studies and has shown excellent stability
and ease of performance.

In contrast to enzyme-steroid tracers de-
scribed previously [2] the biotin—steroid conju-
gate described here is of a molecular size
comparable to the analyzed steroid. Chances of
interaction with the antibody in the competitive
immunoassay by molecular movement are
therefore more similar between the tracer and
analyte molecule than by use of protein-steroid
tracers. A recent publication also employing the
streptavidin-biotin system for a TR-FIA for
cortisol measurement [20] describes a strept-
avidin—cortisol conjugate as tracer molecule and
Europium-labeled biotin—protein complexes as
secondary probe. As the molecular weight of
streptavidin is 58,000 Da, in this assay design
the tracer and analyte are also of markedly
different size.

In contrast to radioiodinated C3-CMO-
tyrosine or C3-histamine, normally employed in
1251-RIA procedures for cortisol determination,
the cortisol-biotin conjugate described here has
shown intense binding to cortisol-binding glob-
ulin (CBG) in serum samples. Ninety-five per
cent of the tracer was not bound by the anti-
body when a serum sample of 50 ul was intro-
duced into the assay without additional
CBG-blocking agents. This percentage of bind-
ing reflects the rate of cortisol bound to plasma
proteins in circulation. 8-Anilino-1-naphthelene
sulfonic acid in a final concentration of 1%
(w/v) was not capable of displacing significant
amounts of the tracer from CBG, while
['®I]cortisol was displaced almost completely.
With respect to this binding behavior, the tracer
molecule described in this article appears to be
more similar to unaltered cortisol than
["®*I]tyrosine cortisol tracers in RIAs. Nonethe-
less, plasma contaminations of the salivary
samples in relative concentrations exceeding the
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“normal” plasma content of saliva samples by
a factor of 20 show no interference due to
steroid binding protein effects. Due to its high
similarity to unconjugated cortisol in its binding
behavior, the conjugate may therefore also
prove useful in receptor imaging studies or
immunohistochemistry.
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