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THE INTERACTION OF TRAZODONE WITH RAT BRAIN MUSCARINIC
CHOLINOCEPTORS

DEBORAH K. HYSLOP & DUNCAN P. TAYLOR
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The muscarinic receptor binding of trazodone, a new
nontricyclic antidepressant, was compared with estab-
lished tricyclic antidepressants. The ability to inhibit
the binding of [*H]-quinuclidinyl benzilate in vitro was
used for comparing atropine-like effects. Trazodone
was found to have essentially no activity at the muscar-
inic acetylcholine binding site in comparison to the tri-
cyclic antidepressants.

Introduction  Trazodone (Desyrel) is a new antide-
pressant agent which is therapeutically equivalent to
the conventional tricyclic antidepressants (Kellams,
Klapper & Small, 1979) but which significantly lacks
the anticholinoceptor side effects of the tricyclic com-
pounds (Gershon & Newton, 1980). It has been sug-
gested that the inhibition of binding of tritiated mus-
carinic antagonists in vitro may be useful in estimat-
ing the potential for atropine-like effects in vivo
(Snyder & Yamainura, 1977). Golds, Przyslo &
Strange (1980) have described the interaction of some
of the newer, ‘atvpical’ antidepressants with muscar-
inic acetytchotine receptors using the displacement of
[*H]-atropine. We have used the inhibition of
[*H]-3-quinuclidinyl benzilate ([*H]-QNB) binding
in vitro to estimate the anticholinoceptor activity of
trazodone and to confirm the findings of Golds et al.
(1980) in our system.

Method The relative affinities of drugs for muscar-
inic cholinoceptor binding sites were evaluated on the
basis of the ability to displace [*H]-QNB from
washed membranes obtained from rat hippocampi
(Snyder & Yamamura, 1977). Male Sprague-Dawley
rats were decapitated, the brains removed, and the
hippocampi dissected and stored at —80°C until
required. Pooled hippocampi were homogenized with
a polytron, and membranes were recovered and
washed once by centrifugation at 39,000 g for 10 min
in 200 volumes of 50 mM 4-(2-hydroxyethyl)-1-piper-
azine-ethanesulphonic acid-KOH, pH 7.4 (20°C). The
washed membranes were resuspended in 20 volumes
of ice-cold buffer. Binding was measured following
incubation of 75 to 100 ug membrane protein in the
presence of [*H]-QNB (New England Nuclear, sp.
act. = 29.4 Ci/mmol) and drug in duplicate for 90 min
at 25°C. Specific binding amounted to 87%, of total
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binding and was defined by the displacement of radio-
activity in the presence of 10 uM atropine. Filtration
and counting procedures have been described (Snyder
& Yamamura, 1977). The concentration of drug
which inhibited specific binding by 50% (the ICs)
and Hill coefficients were obtained from linear regres-
sion analysis of log-logit plots at five concentrations
of drug each.

Results  Saturation binding experiments with the
ligand concentration ranging from 5.5 x 107'! M to
4.5 x 107 M revealed a dissociation constant of
78 x 10711 + 05 x 10"'* M (se. mean) or
72 x 107" M + 0.7 x 107 !! M (s.e. mean) for six in-
dividual preparations from the brains of female or
male rats, respectively. There was no statistically sig-
nificant difference between these results.

Various drugs were assayed for their ability to in-
hibit [*H]-QNB binding, and the data obtained are
given in Table 1. The tricyclic antidepressants possess
from 0.001 to 0.005 the potency of atropine in this
assay, while trazodone is at least two orders of magni-
tude weaker than the tricyclics (0.000007 the potency
of atropine). The Hill coefficient for the interaction of
trazodone with the [*H]-QNB binding site was sig-
nificantly greater than the value of unity obtained for
atropine.

The greater-than-unity value for the Hill coefficient
as well as the very large K; suggested that trazodone
might inhibit [3H]-QNB binding via a nonspecific
drug-membrane interaction. We conducted saturation
binding experiments in the presence of various con-
centrations of trazodone. The results revealed a de-
crease in the maximum number of [*H]-QNB bind-
ing sites resulting from increasing concentrations of
trazodone. A purely competitive interaction at this
binding site is thus ruled out.

Discussion The ability of tricyclic antidepressants
to inhibit binding at muscarinic cholinoceptor sites as
determined in this study is in agreement with earlier
results from other laboratories (Snyder & Yamamura,
1977; Golds et al., 1980). The values for the Hill coef-
ficients of interaction for amitriptyline, desipramine,

© Macmillan Publishers Ltd 1980



360 SHORT COMMUNICATIONS

Table 1

In vitro estimate of the anticholinergic activity of antidepressants

Inhibition of

[*H]-ONB
binding
Drug K, (nm)*
Amitriptyline 151 + 83
Clomipramine 146 + 21}
Desipramine 456 + 166
Imipramine 94.1 + 37.7
Trazodone 75,200 + 6001

Range of
human plasma
concentrations after

Hill chronic treatment
coefficient® (nm)t
0.84 + 0.38 340-900
1.65 + 0.23 —
0.63 + 0.06 140-610
1.05 + 0.19 470-790
2.03 + 0.28% 1000-3100

* Values are X + s.e. mean. For atropine, K, = 0.54 + 0.40 nM, Hill coefficient = 1.00 + 0.13. Inhibition constants
were obtained from the relationship K, = ICso/1 + [L]/Kp, where [L] = concentration of [*H]-QNB (33 pm in
these experiments) and K, = dissociation constant for QNB.

+ References to plasma concentrations of antidepressants: amitryptyline, Ziegler, Co, Taylor. Clayton & Biggs
(1976); desipramine, Friedel, Veith, Bloom & Bielski (1979); imipramine, Glassman & Perel (1978): trazodone,

Putzolu, Pecknold & Baiocchi (1976).
1 P < 0.05 vs atropine (Student’s ¢ test).

and imipramine obtained by Golds et al., (1980) were
also supported.

The right-hand column of Table 1 reveals the range
of equilibrium plasma concentrations of various anti-
depressants which give beneficial results when admin-
istered in a therapeutic regimen. All of the tricyclic
antidepressants are beneficial over roughly the same
concentration range, while the in vivo plasma concen-
tration of trazodone which is beneficial is two to five
times greater. Notably, the plasma concentrations of
the tricyclic antidepressants are of the same order as, or
even greater than the concentration found to inhibit
cholinoceptor binding by 50% in vitro. In contrast,
the plasma concentration for trazodone is at least an
order of magnitude less than the 1Cs, in vitro. On the
basis of these in vitro results it may be predicted that
treatment with trazodone at levels providing benefi-
cial effects would lack the anticholinergic side effects
accociated with tricyclic antidepressant therapy.
Double-blind clinical trials have revealed a signifi-
cantly higher incidence of anticholinergic side effects
for imipramine versus trazodone or placebo, while the
side effects noted with trazodone were no more
numerous or severe than those noted with the placebo
(Gershon & Newton, 1980).
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