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Distribution of the Muscarinic Cholinergic Receptors and Characterization
in the Brain of Wistar Rats and Spontaneously Hypertensive
Rats (SHR Strain) by Digital Autoradiography

In Sohn, M.D.,* Myung Chul Lee, M.D. and Chang-Soon Koh, M.D.

Department of Nuclear Medicine, Seoul National University Hospital and

Kangnam General Hospital*, Seoul, Kovea

Using in vitro autoradiography with a digital autoradiography system and radioreceptor assay, the
distribution and the binding characteristics of the muscarinic cholinergic receptors (mAChR) were
studied in regions of rat brain.

Radioreceptor assay revealed that mAChR could be measured with saturation binding assay in the
brain and heart homogenates. No difference in Kd or Bmax of the brain or heart was found between
the normal Wistar rats and SHR rats.

Specific binding of *H quinuclidinyl benzilate (QNB) increased and saturation was reached by 2
hours after incubation with slide-mounted brain tissue. The distribution of mAChR was heterogene-
ous along the fields of brain. Affinity (Kd) of mAChR was not different significantly among cortex,
hippocampus and caudate-putamen. No difference was found between normal rats and SHR strain.
More receptors (Bmax) were found in the cortex and hippocampus than in the caudate-putamen in
normal rats. More receptors were found in the cortex and caudate-putamen in SHR rats than in
normal rats.

Radioreceptor assay and digital autoradiographic analysis of affinity and number of mAChR gave
the same results.

With the above findings, we concluded that we could use digital autoradiographic system with
*H-QNB in the characterization of mAChR of rats and that the cortex and caudate-putamen of SHR
strain rats have more receptors than those of normal rats.

Key Words: Digital autoradiography, Muscarinic cholinergic receptor, Radioreceptor assay,
®H-quinuclidinyl bentilate
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Fig. 1. Scatchard plot of the data obtained in a ty-
pical saturation curve using *H-QNB binding
to heart homogenate of normal rat.

Table 1. Binding Parameters for *H—QNB in Heart and
Brain Homogenates. Tissue Homogenates were
Incubated with SH—QNB in a Final Volume of
2ml of 50mM Phosphate Buffer (PH 7.4) for 60
min at 37°C. Bound *H—QNB was Separated
from Free Ligand by Rapid Filtration Through
GF /B Glassfiber Filters, Followed by 4x3ml
Washes with Ice—Cold Buffer. The Filters were
Counted for *H in a Toluene—Based Cocktail.
The Values Represent the Results (mean+S.E)
Obtained from the Tissue Homogenates of 10

Rats
Kd (nM) Bmax (pmole/
g protein)
normal rat
heart 0.058 + 0.011 205+ 43
normal rat
brain 0.046 + 0.015 888 + 189
- SHR
heart 0.055 £ 0.004 207+ 20
SHR
brain 0.058 £ 0.015 994 + 136
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Fig. 2. The association of specific *H-QNB binding to
midbrain sections. 20 um sections were pre-
pared, incubated in the presence of 0.4 nM
SH-QNB of up to 4 hour at room temperature.
Then the labeled tissue sections were wiped
from slides with GF/B glassfiber filter discs.
These discs were placed in scintillation vials
and counted for *H in a toluene-based cocktail.
(x—x: normal rat, ---; SHR rat)
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Table 2. Binding Parameters for )H—QNB in Various Brain Regions 20 zm Tissue Sections were Prepared, Incubated
with Tritium—Sensitive Film (Hyperfilm, Amersham) and Stored at 4°C for 21 days. After the Exposure the
Film was Developed in Kodak D—19 at 20°C for 5 Minutes and Than Fixed for 10 Minutes. The Autoradio-
grams were Analyzed by Digital Autoradiography System (Amersham)
region Kd (nM) Bmax (nM) Correlation Co.@ Hill Co. @
whole brain 0.63 + 0,23 0.011 £ 0,004 —0.91 £ 0.05 0.99 + 0.03
normal cortex 1.00 + 0.58 0.014 £ 0,004 —0.83 +0.10 0.99 + 0.02
rat hippocampus 1.31 +1.28 0.017 £ 0.006 —0.96 + 0,02 0.96 + 0.03
caudate putamen 0.52 £ 0.32 0.005 + 0.002 —0.94 £ 0,05 1.01 £ 0.04
whole brain 1.78 £ 0.89 0.022 £ 0,005 —0.92 +0.03 0.97 +0.01
SHR cortex 1.55 +0,19* 0.027 + 0,006# —-0.90 + 0.04 0.98 + 0,01
rat hippocampus 0.75 £ 0.22%* 0.018 + 0.005%# —0.88 +0.11 1.01 £ 0.03
caudate putamen 1.65 + 0,71 %%* 0.018 + 0.007### —0.82 + 0.09 0.98 + 0.01
@ Co. : coefficient.
*, ®*, #%% : statistically not significant compared with Kd of the same regions of normal rats.

# 2 more Bmax statistically significant (p < 0.05) compared with Bmax of cortex of normal rats,
## : statistically not significant compared with Bmax of hippocampus of normal rats.
### : more Bmax statistically significant (p < 0.05) compared with Bmax of caudate putamen of normal rats.
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Fig. 3. Scatchard plot and Hill plot of the data obtained in a typical saturation curve using *H-QNB binding
to hippocampus of SHR.
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