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Mechanism of the relaxant action of Trazodone
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Abstract : The aim of this study was to investigate trazodone’s effect on vasorelaxation and blood pressure
lowering and to examine its underlying mechanism of action in isolated thoracic aorta and anesthesized rats.
Precontracted aortic rings with high KC! were relaxed with trazodone, at concentrations of 50 uM or greater.
However, precontracted rings with phenylephrine (PE) were relaxed with trazodone, at concentrations of
0.03 UM or greater, in a concentration-dependent manner. These relaxant effects of trazodone on endothelium
intact rat aortic rings were significantly greater than those on denuded rings. The trazodone-induced relaxations
were suppressed by nitric oxide synthase (NOS) inhibitors, N(G)-nitro-L-arginine (L-NNA) and N(omega)-
nitro-L-arginine methy! ester (L-NAME), guanylate cyclase inhibitors, methylene blue and 1H-
[1,2,4loxadiazolo[4,3-a]quinoxalin-1-one (ODQ), a Ca’*-activated K* channel blocker, tetrabutylammonium
(TBA), a Ca®* channel blocker, nifedipine, Na* channel blockers, lidocaine and procaine, and removal of
extracellular Na*, but not by aminoguanidine, 2-nitro-4-carboxyphenyl-n, n-diphenylcarbamate (NCDC),
indomethacin, glibenclamide and clotrimazole. /n vivo, infusion of trazodone elicited significant decrease
in arterial blood pressure. Trazodone-induced decrease in blood pressure was markedly inhibited by
pretreatment of intravenous injection of saponin, L-NNA, methylene blue, TBA, lidocaine or nifedipine.
These findings suggest that the endothelium-dependent relaxation and decrease in blood pressure induced
by trazodone is mediated by release of NO from the endothelium, activation of TBA-sensitive Ca**-activated
K* channels or inhibition of Ca®* entry through voltage-gated channel.
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Phenylephrine, trazodone, heparin, acetylcholine,
saponin, heparin, nifedipine, L-NG-nitro-arginine methyl
ester (L-NAME), L-NG-nitro-arginine (L-NNA), amino-
guanidine, indomethacin, methylene blue, tetrabutylammonium
(TBA), glibenclamide, clotrimazole, lidocaine, procaine,
1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one (ODQ) & 2-
nitro-4-carboxyphenyl-n, n-diphenylcarbamate (NCDC)=
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Fig. 1. Typical tracing of the effect of trazodone (TZD) on
40 mM KCl-precontracted rat aortic ring. Where indicated,
chemicals were added to the perfusing medium.
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L-NAMES} 10 uM L-NNAS EFHshes J9dS 43X
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WE TZDS A2 zhzh 0224022, 892+2.07 &
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+4.300] o|¢k91e 0, o= tlF3] TZD 2% (.78
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Fig, 2. Effect of TZD on phenylephrine (PE)-precontracted isolated rat aortic rings with (+E, A) or without (-E, B)
endothelium and effects of NOS inhibitors on the TZD-induced relaxation. Endothelium was denuded by adding saponin
(SP) to the perfusing medium. (C) The data summary shows TZD’s concentration-dependent relaxation in the presence
of 100 uM L-NAME, 10 uM L-NNA and 500 pM AG, or in -E aortic ring. Each point represents means+SE expressed
as tension (mg) of TZD-induced relaxation. **P<0.001 vs. control (in the absence of NOS inhibitor and +E); n=5~15.
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Fig. 3. Effects of guanylate cyclase inhibitors, PLC inhibitor and cyclooxygenase inhibitor on the TZD-induced relaxation
in PE-precontracted +E rings. Typical tracings of the relaxant effect of TZD in the absence (A) and the presence (B)
of 20 pM methylene blue (MB). (C) The data summary shows TZD’s concentration-dependent relaxation in the presence
of MB, 10 uM ODQ, 100 uM NCDC and 10 UM indomethacin (ID). Each point represents means*SE expressed as
tension (mg) of TZD-induced relaxation. *P<0.001 vs. control; n=5~12.

Guanylate cyclase (GC), phosphoipase C (PLC)
3! cycdooxygenase X|M7} TzDe| @ o|pts}
ol oiXle= AE
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& ol aFUt o AA IAEHAUT (Fig. 3). =
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o Ey ojart AR U} (Fig. 3C).
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TZDL 5= wa} 031£0.19, 23.93£252 2 7890+
502 mge olHAZ I, Cat BE ALl 05uM
nifedipine £ dtollA TZDLS &% uwhg} 0434026,
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Fig. 4. Effects of K* channel blockers on the TZD-induced relaxation in PE-precontracted +E rings. Typical tracings of
the relaxant effect of TZD in the absence (A) and the presence (B) of 1 mM TBA. (C) The data summary shows TZD’s
concentration-dependent relaxation in the presence of TBA, 100 uM glibenclamide (GBC) and 5 uM clotrimazole (CTM).
Each point represents meanstSE expressed as tension (mg) of TZD-induced relaxation. *P<0.001 vs. control; n=5~12.
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Fig. 5. Effects of Na* channel blockers, Ca®* channel blocker or 0 mM Na* on the TZD-induced relaxation in PE-
precontracted +E rings. Typical tracings of the relaxant effect of TZD in the absence (A) and the presence (B) of 400
{M lidocaine (LDC). (C) The data summary shows TZD’s concentration-dependent relaxation in the presence of LDC,

500 pM procaine (PC), 0 mM Na* and 0.5 uM nifedipine (NP). Each point represents meanstSE expressed as tension
(mg) of TZD-induced relaxation. *P<0.00S, **P<0.001 vs. control; n=5~15.
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Fig. 6. Typical tracing (A) of TZD-induced blood pressure lowering in the presence of saponin (A) or TBA (B) and the
data summary (B) of the effect of SP (3 mg/kg), L-NNA (3 mg/kg), AG (9 mg/kg), MB (8 mg/kg), NP (150 pg/kg),
lithium (Li, 15 mg/kg), GBC (5 mg/kg), TBA (0.5 mg/kg), LDC (2.5 mg/kg) and 1D (2 mg/kg, i.v.) on TZD (Con, 0.5
mg/kg)-induced decrease in blood pressure (C). Chemicals were treated 20-40 minutes before the treatment of TZD. Each
bar represents meanstSE expressed as mmHg of decrements of mean arterial blood pressure (MAP). **P<0.001 vs. Con.

Numbers in parentheses indicate number of experiments.

24.56+1.93 © 8593+5.19 mgS ©|¢AA Nat B2 A
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o)t g olkart AR =AU} (Fig. 5).
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N (mmHg)ol sHFEIRAL o] SHFEHTE FHolA 9]
Ao} F-AFSHA saponine (3 mg/kg), L-NNA (3 mg/kg),
methylene blue (8 mg/kg), TBA (0.5 mg/kg), lidocaine (2.5
mg/kg) 2 nifedipine (150 ug/kg)oll €lsted 94 UA
A =221} aminoguanidine (9 mg/kg), indomethacin (2
mg/kg), lithium (Li, 15 mg/kg) 2 glibenclamide (5 mg/
kg) MA g 2sir e A=A Ut (Fig. 6).
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