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Fig. 1 Autoradiograms of [3H]-QNB binding to muscarinic receptors in coronal rat
brain sections.
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(%s )-onB BOUND ( pmol/g )

Fig. 2
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(3u )-QNB CONCENTRATION ( pM )

Saturation curves obtained by quantitative
receptor autoradiographic analysis of [BH]-QNB
binding to rat striatum sections. The contiguous
slices were incubated for 2, 3, 4, 6 and 8 hours
at room temperature.
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Fig. 3 Scatchard plots obtained by quantitative receptor autoradiographic analysis
of [BH]-QNB binding to rat striatum sections. The contiguous slices were in-
cubated for 2, 3, 4, 6 and 8 hours at room temperature,
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Fig. 4 Association and dissociation curves of [*H]-
QNB binding to homogenates of rat striatum.
The tissue homogenates were incubated with
0.34 nM [3H]-QNB for 45 minutes at 37°C.
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Fig. 5 A simulated association curve based on isomerization model. Total complex

(0) is decomposed into rapidly reversible non-isomerized complex (A) and
irreversible isomerized complex (@).
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Fig. 6 A simulated dissociation curve based on
isomerization model. The curve is expressed as
sum of two exponentials.
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Quantitative Receptor Autoradiography Using [*H]-Quinuclidinyl
Benzilate Binding in the Rat Brain
—A Comparison with Radio-receptor Assay—

Hirofumi Mori1*, Kazuhiro SHIBA*, Hiroshi MATSUDA**,
Shiro Tsui** and Kinichi HisADA**

* Radioisotope Center, ** Department of Nuclear Medicine, Kanazawa University

Receptor autoradiography has several important
advantages over radio-receptor assay (RRA) which
is still widely utilized. However, it has been said
that there are significant differences in the binding
characteristics of muscarinic receptors observed in
tissue slices versus homogenates. We compared
receptor autoradiography with RRA, in terms of
the binding kinetics for [3H]-quinuclidinyl benzilate
(QNB) in the rat striatum. Receptor autoradio-
graphy according to experimental condition pub-
lished in literature showed a distortion of the
saturation curve at low concentration of [3BH]-QNB
and Scatchard analysis was difficult. However, the
binding kinetics obtained with tissue slices de-
pended on the incubation time and gradually
approached the values with tissue homogenates
closer with the incubation time. On the optimal
condition, the results by both methods agreed well.

It is well known that the association kinetics of
the binding of [3H]-QNB follows the two-step
isomerization process. Therefore, our new mathe-
matical analysis of two-step isomerization model
was compared with the previously reported analy-
sis. The values for dissociation constant (Kg)
from non-isomerization model, apparent Kq from
our new analysis, and apparent Kq from the
previously reported analysis were 11.7 pM,
10.8 pM, and 3.5 pM, respectively. Accordingly,
the trustworthiness of our analysis was clearly
demonstrated. This new correct kinetic analysis of
two step isomerization model is expected to eluci-
date the complicated ligand-receptor interaction
in various animal models.

Key words: Receptor autoradiography, Radio-
receptor assay, [?H]-quinuclidinyl benzilate, Mus-
carinic acetylcholine, Brain.
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