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Abstract- TI-arodone. a novel antidepressant with a structure different from the tricyclic compounds. 
inhibits the rclcasc of brain 5-HT induced by fcnfuraminc and blocks the uptake of 5-HT by rat 
platelets. Two known metaholitcs of trarodonc. oxatriuolepyridin propionic acid and trazodone-N- 
oxide. do not share the properties of traTodonc. A suggested hut unproven metabolite of tralodone. 
m-chlorophcnyl piperarine. is however more active than trazodone as an inhibitor of S-HT uptake. 
TraTodone and its derivatives arc devoid of activity as rclcascrs of 5-HT from rat platelets. 

Trazodonc. 2- ; 3-[4(,nchlorophenyl) I -piperazinyl]- 
propyl) -s-triazolo [4.3-a]-pirydin-3-(7H)one. is a new 
psychoactive drug [14] with a spectrum of pharma- 
cological activities different from that shown by any 
known drug acting on the central nervous system 

C5.61. 
It has also been reported that trazodonc possesses 

a peculiar neurochcmical profile with regard to its 
action on brain monoamines [7]. Particular attention 
has been devoted to the effect of trazodone on brain 
serotonin and it was suggested that this effect could 
be of some importance for the clinical. particularly 
antidepressant. effects of this drug [7 Y]. The tricyclic 
antidepressants. mainly the tertiary aminas. arc potent 
blockers of serotonin (5-HT) ncuronal uptake 
mechanism [I@ 121 and it was recently shown that 
these drugs prevent the depletion of brain scrotonin 
induced by 4-methyl-ethyl-/n-tyraminc (H 75/l 2) [IO] 
or by fcnfluraminc in the rat [ 131. This effect WdS 

attributed to a blockade by thymoleptics of the ac- 
cumulation of H 7512 or fenfluramine into the scro- 
tonergic neurons. 

In the present experiments the effect of trazodonc 
on the depletion of brain 5-HT induced by fenflura- 
mine in rats was studied in an attempt to mvestigatc 
further the possible interaction between trarodone 
and brain serotonin. The effect of trarodonc on the 
uptake and release of [iSC]5-HT was also studied 
in blood platelets. which arc considered to be a useful 
pharmacological model for serotonergic neurons [I4 
171. Finally. the effects of three proposed metabolites 
of trazodonc. In-chlorophenylpiperazine (CPP). oxo- 
triazolepyridinpropionic acid (OTPA) and the N- 
oxide of trazodonc [IX] were studied under the same 
experimental conditions. 

MATERIALS AND METHODS 

Bruiu ,scwtonirl. Female Charles River rats ( ILK&200 
g b.w.) were kept at constant room temperature 
(22 + I”) and relative humidity (60’:,,) for all exper- 
iments. 

The animals were injected intraperitoneally with 
various doses of trazodone and sacrificed 2 hr after 
the injection. Another group received 50 mgjkg i.p. 
of trazodone and were sacrificed at various times after 

the injection. In a third experiment the animals were 
injected i.p. with one of the following drugs: chlorimi- 
pi-amine (Cl-IMI), desipramine (DMI) and various 
doses of trazodone. Thirty min later they received 15 
mg/kg i.p. of d,l-fenfluramine and were sacrificed 2 
hr after the fenfluramine injection. Finally. the effects 
of CPP, OTPA and the N-oxide of trazodone were 
studied under the same experimental conditions uti- 
lized for trazodone. After animal sacrifice the brains 
were quickly removed and frozen for the bio-chemical 
assay. Serotonin and 5-hydroxyindoleacetic acid 
(5-HIAA) were estimated fluorimetrically according to 
the method of Giacdlone and Valzelli [19]. 

Stud& wit/r phteh. Platelet-rich plasma (PRP) 
and platelet-poor plasma (PPP) were prepared and 
[14C]5-HT uptake and release measured essentially 
as described previously 116. 171. The uptake of 
[“Cl5-HT by rat platelets iri vitro was stopped (by 
placing the test tubes in melting ice) after 2 min incu- 
bation at 37 Previous experiments had shown that 
the saturation level for [14C]5-HT in rat platelets is 
reached within l-2 min 1171. [14C]5-HT was used 
at a final concentration of 5.5 x IO- ’ M. correspond- 
ing to 0.028 FCiiml. Compounds to be tested were 
dissolved. iust before use. in isotonic saline. Final con- 
centrations are indicated throughout for in vitro ex- 
periments. 

For in rim experiments. rats were injected i.p. with 
various doses of test compounds. Blood was obtained 
from ether anesthetized animals 15 min after drug 
administration. Preliminary experiments had indi- 
cated the absence of any significant effect in blood 
collected 60 min after drug administration. The 
uptake of [‘4C]5-HT by platelets was studied in PRP 
as described above. 

RESl LTS 

Bvuir~ srroror~ir~. As shown in Table 1. trazodone. 
even at a dose of 50 mg/kg. does not significantly 
affect the levels of 5-HT and 5-HIAA in the brain. 
Moreover. no significant changes of brain 5-HT and 
5-HIAA were found at various times after the intra- 
peritoneal injection of trazodone, 50 mg/kg (Table 2). 

Table 3 shows the effect of trazodone on the deple- 
tion of brain serotonin induced by fenfluramine. It 
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Tahlc I. Effect of various doses of truodone on the levels 
of 5-HT and 5-HIAA in the rat brain 

Each value represents the mean & SE. of six animals. 
Brain indolcs wcrc estimated 2 hr after the drug injec- 

tion. 

Table 2. Brain levels of 5-HT and 5- 
HIAA at various times after injection of 

trazodone 

Each value is the mean +S.E. of six 
animals. 

can be observed that trazodone even at relatively low 
doses (6.2 mg/kg). is significantly able to antagonize 
the depletion of brain 5-HT induced by fenfluramine. 
This effect is also shown by Cl-IMI but not by DMI. 
when used at the same dose. As shown in Table 4 
CPP but not OTPA or trazodone N-oxide signifi- 
cantly antagonized the effect of fenfluramine on brain 
serotonin. 

Stlrrlies tr.it/l /~latelrts. Figure 1 shows that both tra- 
zodone and CPP when added in vitro to PRP inhi- 
bited the uptake of [14C]5-HT by rat platelets. The 
degree of inhibition was concentration-dependent. 
CPP was slightly more active than trazodone. 

The other two possible metabolites of trazodone 
(OTPA and N-oxide) were completely ineffective 
(data not reported in the figure). For the sake of com- 

Table 3. Effect of chloroimipramine (Cl-IMI). desipramine 
(DMI) and tra7odonc on the depletion of brain 5-HT in- 

duced by d.l-fcntluramine 

I r,vodonc + d.i-lcnflu,am~nc 2500 + I5 II-?5 i o-03+ 

Each figure is the mean f SE. of six animals. Drugs 
wcrc injected 30 min heforc d./-fcnfluramine and S-HT was 
estimated 7 hr after fenfluramine in.jection. Analysis of vari- 
ancc and the extension of Duncan’s test have been used 
for the statistical evaluation of the data. 

* P < 0.01 in respect to saline-treated animals. 
f P < 0.01 in respect to fenfluraminc-treated animals. 

Table 4. Effect of m-chlorophenylpiperuinc HCI (CPP). 
oxotriazolepyridin propionic acid (OTPA) and N-oxide of 
trarodonc on the depletion of brain scrotonin (5.HT) hq 

d.l-fenfluraminc 

SdlllC 0 ,i r I,,)? 

d I-fcnflurammc 15 I, ‘4 + I,-IX)\’ 

CPP 2i llJb t ilO? 
OTPA 25 I,.$? f 002 
71 wodonc N-oxId< 2’ 0 17 + 00’ 

CPP + d I-fcnthammc z + 15 ,143 2 00?:- 
OTP,I + d I-fcnflur~mme ‘i L 15 Oil i OOI 
Tluodonc Woxldc + s/.1-lvnH~w;im!nc 2’ , 15 0 24 f ,,o, 

Each figure is the mean k S.E. of six animals. 
Drugs were injected 30 min before t/.1-fenfluraminc and 

S-HT was estimated 2 hr after fcnfluraminc injection. 
Analysis of variance and the extension of Duncan’s test 

have heen used for the statistical evaluation of the data. 
+ P < 0.01 with respect to saline-treated rats. 
+ P < 0.01 with respect to fenfluraminc-tt-eatcd animals. 

panson, the effect of Cl-IMI in the same experimental 
condition is represented in Fig. I : it was about 10 
times more active than CPP. 
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Fig. I. Doses-response curves for the 111 vitro inhibitory 
activity of tralodone (curve A). In-chlorophenylipipcrarine 
(curve B) and chlorimipramine (curve C) on [14C]5-HT 
uptake by rat platelets. Each point represents the mean 
+ S.E. of at least four duplicate cxperlmcnts. Drugs were 
preincubated with platelets for I5 min before an additional 

incubation period of 2 min with [“Cl5-HT. 

OOSE(mg/kg bw) 

Fig. 2. Dose-response curves for the in ~ir:o inhibitory acti- 
vity of trazodone (curve A). ul-chlorophenylpipcra7ine 
(curve B) and chlorimipramine (curve C) on subsequent 
in &ro [“%Z]_%HT uptake by rat platelets. Each point 
represents the mean k S.E. of at least four duplicate exper- 
iments. Drugs were given intraperitoneally to rats 15 min 
before hlood collection. Platelets were subsequently mcti- 

bated in dro for 2 min with [‘“C]5-HT. 



Effects of trazodone on serotonin in rat brain and platelets IS 

Table 5. Dose-response curve for in citlo activity of trazo- 
done and its proposed mctabolites on [“‘Cl5-HT release 

from rat platelets 

formed. 

Figure 2 shows that trazodone. CPP and Cl-IMI 
given intraperitoneally to rats. inhibited the sub- 
sequent in [?tro uptake of [“Cl5-HT by platelets. 
The inhibitory activity was dose-dependent and 
showed the same rate of potency as observed in the 
if1 ritro experiments. 

Table 5 shows that ncithcr trazodone. nor any of 
its proposed metabolites. induced an appreciable 
release of platelet-bound [‘4C]5-HT after 2 hr of in- 
cubation at 37’. As previously reported 1171. under 
similar experimental conditions. Cl-IMI was also inef- 
fective. whereas ri-fenfluramine induced significant 
release. 

DISCl’SSION 

The present data demonstrate that trazodone, like 
Cl-IMI. does not aflect the levels of S-HT and 5- 
HIAA in the rat brain. At the same time. they show 
that trazodone is able to antagonize the decrease of 
brain 5-HT induced by fenfluramine. This effect is 
shared also by tricyclic antidepressant agents mainly 
the tertiary amines 1133 and it has been interpreted 
as a consequence of the blockade exerted by these 
drugs on the membrane pump for transport into the 
brain scrotonergic neurons of compounds able to 
release 5-HT [IO. 121. Assuming that fenfluramine uti- 
lizes this membrane pump. CLIMI would inhibit the 
entry of fenfluraminc into the serotonergic neurons. 
therefore blocking the depiction effect of this drug 
on 5-HT stores. 

Therefore. the present cxpcriments indicate that 
trazodone and its congener rfl-chlorophenylpiperazinc 
can share with tricyclic antidepressants the property 
of blocking the membrane uptake for serotonin in 
the brain. This possibility is supported by the obser- 
vation that trarodone and rn-chlorophenylpiperazine. 
similarly to tricyclic antidepressant agents 1161. in- 
hibit the uptake of 5-HT by platelets both irk citro 
and irl L.~L’o. It cannot be excluded however at the 
present time that the interaction between trazodone 
and fenfluramine is the result of a reduced availability 
of fenfluramine in the brain due to an alteration of 
its disposition and/or its metabolism. 

The storage and the release mechanism for sero- 
tonin in the brain dots not seem to be affected by 
either of the drugs. since no significant changes of 
5-HT or 5-HIAA concentrations in the brain were 

observed following the administration of these com- 
pounds. Accordingly, in vitro studies show that neither 
trazodone nor rn-chlorophenylpiperazine release slg- 
nificant amounts of 5-HT from platelets. It should 
be recalled that while rn-chlorophenylpiperazine has 
never been detected after trazodone administration. 
two other compounds. oxatriazolepyridinpropionic 
acid [18] and trazodone N-oxide [I] identified as 
metabolites of trazodone are inactive as inhibitors of 
5-HT uptake or as releasers of 5-HT on rat platelets. 
The potentiation of the central effects of 5-hydroxy- 
tryptophan. a precursor of serotonin. observed after 
the administration of trazodone [S. 6] may he related 
to the fact that trarodonc inhibits the uptake of S-HT. 

In conclusion. it appears that trazodonc and !?I- 
chlorophenylpiDerazine inhibit the membrane uptake 
mechanism for serotonin. This finding may bc of im- 
portance for interpreting the clinical antidepressant 
properties shown by trazodone [20.21]. 
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