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Involvement of Peripheral Benzodiazepine Receptor on the Contractility of Canine Trachealis
Muscle. Han Young Rhyul, Hyung Cheol Choi, Eun Mee Choi, Uy Dong Sohn, Kwang Youn Lee, Won Joon
Kim, and Jeoung Hee Ha Department of Pharmacology, College of Medicine, Yeungnam University, Taegu 705 —035
and 1Department of Chest Surgery, College of Medicine, Ajou University, Suwon 422—849, Korea

Non-neuronal high affinity binding sites for benzodiazepines have been found in many peripheral tissues including
cardiac muscle and vascular smooth muscle, and have been designated as ’peripheral benzodiazepine receptor’.
Benzodiazepines have been shown to induce relaxation of the ileal, vesical, and uterine smooth muscles. However,
it is still unclear about possible involvement of peripheral benzodiazepine receptor on the contractility of trachealis
muscle. This study was performed to investigate the role of the peripheral benzodiazepine receptor on the contractility
of canine trachealis muscle.

Canine trachealis muscle strips of 15 mm long were suspended in an isolated organ bath containing 1 ml
of physiological salt solution maintained at 37°C, and aerated with 95% O,/5% CO,. Isometric myography was
performed, and the results of the experiments were as follows:

Ro5-4684, FGIN-1-27 and clonazepam reduced a basal tone of isolated canine trachealis muscle strip
concentration dependently, relaxant actions of Ro5-4684 and FGIN-1-27 were antagonized by PK11195, a peripheral
benzodiazepine receptor antagonist. Flumazenil, a central type antagonist, did not antagonize the relaxant action
of peripheral type agonists. Saturation binding assay of [3H]R05-4864 showed a high affinity(Kd=5.33+1.27nM,
Bmax= 867.3+=147.2 fmol/mg protein) binding site on the canine trachealis muscle. Ro5-4684 suppressed the
bethanechol-, 5-hydroxytryptamine- and histamine- induced contractions. Platelet activating factor (PAF) exerted
strong and prolonged contraction in trachealis muscle strip. Strong tonic contraction by PAF was attenuated
by Ro 5-4684, but not by WEB 2086, a PAF antagonist.

Based on these results, it is concluded that the peripheral benzodiazepine receptor mediates the inhibitory
regulation of contractilty of canine trachealis muscle.
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Table 1. Effects of Ro5-4864, FGIN-1-27, and clonazepam on
the basal tone of canine trachealis muscle strip

Percent relaxation

Log
DrugiM  pos4864  FGIN-127  Clonazepam
~7.0 1034277 1074525  68+3.62
65 1544266 1524127 1444492
~60  202+298  190+393 2274527
55 205+324 2564262 3104630
50 3524500 3124615  382+8.32
_45 408+527 4244321  450+9.47
—40 4264830 5064224  506+9.53

Values are expressed as mean= SE(n=8).

Percent Relaxation means the proportional reduction toward
the basal passive tensions(100%) obtained by the addition of

20mM EDTA.
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Table 2. Effects of PK11195 and flumazenil on the Ro5-4864-
induced relaxation of canine trachealis muscle strip

Percent relaxation

Log
[Ro5-4864]M Contrg]  Flumazenil  PK 11195
(10"*M) (107*M)
-7 104277 774302 —233+ 6.09
-6 202+298 15.6+364 —57.3+19.05
-5 3524509 232+472 —60.2+16.65
—4 426+830 184+444 —51.6+11.14
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Table 3. Effects of PK11195 and flumazenil on the FGIN-1-27
induced relaxation of canine trachealis muscle strip

Percent relaxation

Log
[FGIN-1-27]M Contrg | Flumazenil  PK 11195
(107*M) (10 *M)
-7 1074526 9.0+1.11 — 85+195
—6 1904393 1214049 —13.6+2.11
-5 3124615 2014055 —19.8+226
—4 5064224 1794274 —258+3.62

Fmo! Binding/mg protein

0 T : T * T T il
0 10 20

" [3H] RoS-4864, nM
Fig. 1. Saturation assay of [’H]R05-4864 binding on the canine
trachealis muscle. Data were analyzed by non-linear regression
analysis(Graphpad Inplot, Graphpad Software, San Diego,
CA, USA) for determination of Kd and Bmax.
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Fig. 2. Effects of 107° M Ro5-4864 on the contraction induced
by bethanechol(A), 5-HT(B), histamine(C) and PAF(D).
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