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i_re- Summary Zentrale antiserotonerge Witkungen yon Amitriptylin

Amitriptyline (AMI) was studied in rata and mice Amitriptylin (AMI) wurde an Ratten und M_iusen
nd in order to find out whether it had a central anti- in bezug auf zentrale antiserotonergc Wirkungen un-

7) serotonin activity, previously demonstrated for doxe- tersucht, die fr_her for Doxepin, ein Sauerstoffanalog
pin - a compound chemically related to AMI. It yon AMI, festgestellt wurden. Die Substanz antagoni-

of was observed that AMI at low doses antagonized the siert in niedrigen Dosen den ,,head-twitch"-Effekt,
a- head twitch response to L-5-hydroxytryptophan or der durch L-S-Hydroxytryptophan oder 5-Methoxy-
-93 5-methoxytryptamine, as well as tryptamine-induced tryptamin hervorgerufen wird. Die Tryptaminkx_impfe
rat- convulsions. In the hind limb flexor reflex preparation werden dutch AM| auch blockiert. Auf den Flexor-

of the spinal rat AMI acted as a serotonin antagonist: ReRex der hinteren Pfote der spinalen Ratte wirkt
when administered alone, it did not change the flexor AMI _ihnlich wie bekannte Serotoninblocker; allein

-- reflex but prevented its stimulation induced by seroto- gegeben, I_t_t cs ihn unbeeinflul_t, antagonisiert abet
ith ninmimetics (LSD, quipazine, fenfluramine) not af- den stimulierenden Effekt yon serotonergen Substan-
y. fecting that one evoked by noradrenalinemimetics zen (LSD, Quipazin, Fenfluramin). Die Ergebnisse

(clonidine). At higher doses, AMI revealed a noradre- weisen darauf bin, dat_ AMI - _ihnlich wie Doxepin -
tala, nolytic activity. The results indicate that AMI, eine zentrale antiserotonerge Wirkung besitzt.

similarly as doxepin, has a central antiserotonin
Jbo- activity.
let-

ter- Introduction and 20-25 g respectively. Food and water were avail-

o- As we have found out recently, doxepin (DX) able ad iibitum prior to the experiments, AMI was

7- has a central antiserotonin activity (Ma/et al. administeredin a 0.9%NaCIsolution.TheEDs0s of
AMI with confidence limits were calculated according

1977b), similarly as cyproheptadine or meter- to Litchfield and Wiicoxon (1949).

t. goline, which are regarded as 5-hydroxytrypt- Behaviouralsyndrome induced by L-5-HTPor by
amine (5-HT) receptor blockers. Amitriptyline 5-MT. The influence of AMI on the L-5-HTP-induced

(AMI) is chemically related to DX, differing syndrome was studied in rats and mice according to
from the latter only by a CH 2 group in the Corne et al. (1963). The EDso values for AMI were

central ring in place of an oxygen atom. There- assessedon the basisof thenumberof characteristic
head twitches, counted at the following time intervals

fore, we decided to find out whether AMI also after L-5-HTP injection: 4-6, 14-16, 24-26, 34-36,
has a doxepin-like anti-5-HT action. For that 44-46, 54-56 min. The control value was 21 +_3 in

• purpose its effects on the head twitch response rats and 38 + 5 in mice. AMI was administered i.p.
to L-5-hydroxytryptophan (L-5-HTP) or to 5- I hr beforeL-5-HTP(270 mg/kginrats,280 mg/kg

in mice, injected i.p. as a suspension in a 1% aqueous
._ methoxytryptamine (5-MT), on tryptamine- solution of Tween-80). Each dose was administered

induced convulsions, as well as on the hind to 8 ratsor 10mice.

limb flexor reflex of the spinal rat were inves- The effect on the head twitches induced by 5-MT in
tigated. The latter test appeared to be especially ratswasinvestigatedaccordingto Przegah_skiet al.
useful for assessing the 5-HT-agonistic or (1977). The animalsweregiventranylcypromine(20
5-HT-antagonistic activity (Ma] et al. 1976, mg/kg i.p.) and, after 30 min, 5-MT (2,5 mg/kg i.p.),

1977c; Palider and Rawt6w 1977). both dissolved in 0.9% NaCl. The head twitches were
counted within a period of 15-60 rain after 5-MT

Methods administration. Their number in control rats was
Experiments were carried out on male Wistar rats 34 + 6. AMI was injected i.p. 30 rain before tranyl-
and male Albino-Swiss mice, weighing 170-230 g cypromine. Each group consisted of 8 rats.
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[ - ,--_'._--|--7 7-- _ " 1" i i --" Drugs used: amitriptyline hydrochloride (Polfa),

1 __! 1 i ! :i t i [ cionidinehydrochloride(Boehringer, lngelheim),

L-5-hydroxytryptophan (Sigma), delysid (LSD 25,

i._]---=ill ! i l i! _ i ".!: !_ii, 1 till Sandoz), 5-metoxytryptamine hydrochloride(Sigma),

..... quipazine bimaleate (Miles), tranyicypromine sul-
i fate (Smith, Kline and French), tryptamine hydro-

; ' . : ' -i ! : i i _ chloride (Polfa).

i : Behaviouralsyndrome induced by L-5-HTPor
• 5-MT. The head twitch response to L-5-HTP is Fig.

_:_[tl[dl_i_ !._--- _:_ _IW _ [ antagonized by AMI. Its EDso values in rats on,and mice are 5.5 (2.29-13.2) mg/kg and 1.3 tion
_l, -- , _. uaniitiiil,_djlhul ii_ (0.76 2.21) mg/kg respectively, spin

: !r:: :. "_! AMIdoes not affect the pinna reflex in rats " secc

j ', ? when administered in doses up to 40 mg/kg.i ' i ', Higher doses (60-80 mg/kg) abolish the right-

AMITRIPTYUNE .... I duc
0,8mg/N:j CLONIDINE ing reflex in part of the animals, tha_iV / 0J m_ iv The head twitch response to 5-MT in rats is Th¢

FENFt.URAMINE also blocked by AM1. Its EDs0 is 17 (12.7- hea

lmg/l_ iv 22.8) mg/kg, eta
Convulsions induced by tryptamine. AMI it

Fig. 1 The antagonistic influence of AMl on the el-
feet •of fenfluramine (1 mg/kg i.v.) and clonidine antagonizes convulsions induced by tryptamine pty
(0.1 mg/kg) on the hind limb flexor reflex of tile in rats. Its EDs0 value is 4.65 (2.65-8.13) (19
spinal rat. AMI (0.8 mg/kg i.v.).was given 1 hr before mg/kg. In t

fenfluramine. Clonidine was injected 20 rain later. Flexor reflex of the hind limb of the spinal ratrefl
rat. AMI in doses of 0.8 and 1 mg/kg neither nor

The influence on the pinna reflex in rats was also affects the flexor reflex of the spinal rat nor the
tested according to Corne et al. (1963) at 15 min changes the stimulatory effect of clonidine
intervals,the measurementsbeingstarted1hr after (0.1 mg/kg). Doses of 4 mg/kg and higher de- andfen_
an i.p. injection of AMI. Each dose of AMI was given press the reflex or abolish it completely (8 rag/
to 5 rats. kg), also inhibiting the stimulatory effect of thn
Convulsions induced by tr.vptamine. The rats were cionidine (0.1 and 0.2 mg/kg), like
injected i.v. with tryptamine hydrochloride (40 mg/ US,
kg) dissolved in 0.9% NaCI. AMI was given i.p. 1 hr AMI in doses of 0.8-1.0 mg/kg counteracts 197
before. Each dose was given to 8 rats. Clonic convul- the stimulation of the flexor reflex induced by tic :
sions of forepaws were assessed immediately after fenfluramine(1 mg/kg), but not by clonidine of ltryptamine injection, according to a conventional
scale from 0 to 3 (1-single convulsions of forepaws; (0.1 mg/kg) (Fig. 1); the stimulation caused tow
2 - permanent convulsions of forepaws; 3 - pcrma- by LSD(3Ng/kg) (Fig. 2) or quip_ine (0.1 twi
nent intensive forepaws and head convulsions). The mg/kg) (Fig. 3) has also been reduced, has
value for control rats was 3.

Flexor reflex o[ the hind limb of the spinal rat. Discussion The
Experimentswerecarriedoutaccordingto thetech- dan
nique described previously (Ma]ct al. 1976). The The results presented here indicate that AMI lnb
rat hind paw was stimulated through platinum elec- antagonizes the head twitch response to L-5- to T
trodesinsertedinto the skinof the foot using HTP and 5-MT. The lack of effect on the ed

electrical impulses (10-30 V, 10-50 msec at I min pinna reflex proves that this antagonism doesintervals). The contractions of the musculus tibialis It i,
anterior were recorded. All compounds were injected not result from a general depression of the to
into the femoral vein. AMI was given 1 hr before the central nervous system. The above findings, as site
drags used. Each dose was tested on 6--8 rats. well as the antagonism towards tryptamine-in-
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;ma),
d-

ire-"or

P is Fig. 2 The effectofAMl(1.0mg/kgi.v.) _-_4 i-_ _!
s on the LSD-induced (3/ug/kg i.v.) stimula- -:
.3 tion of the hind limb flexor reflex of the

spinalrat. AMI was given l hr beforethe LSD AMITRIPTYLINE LSD
secondinjectionof LSD. 3/uglkgiv lmglla:jiv 3/Jg/kg iv

s

g.
ght- ducedconvulsions,supporttheassumption _.. __ _-±i _---_---;__ : :

that AMIrevealsa centralanti-5-HTactivity. -:_; i : " "_:::: _; ..... ._
_- The antagonismof AMItowards5-HTP.induced .........-_v..... . ........=-=-

- head-twitchesin mice wasdescribedby Come - : " ' " _ !
et al. (1963), Nakamura et al. (1976); recently L.... ___, ___ _
it was also demonstrated for AMIand nortri-
ptyline (closely relatedto AMI)by Fuxe et al. :-_.:_.i_ .- _......

mine (1977).

In the flexor reflex preparation of the spinal _ /- _
rat AMI,at doses which neither change this

/ reflex nor affect its stimulation inducedby a
er noradrenaline (NA) agonist (clonidine), inhibits
_r tile stimulatory action of 5-HT-mimetics- LSD

and quipazine which act postsynaptically, and
]e- fenfluramine,revealinga presynapticeffect
trig/

through 5-HT release.Therefore AMIbehaves _._ :i'

z
.i

of . ........... tlike the 5-HT antagonists previouslystudied by QUIPAZINE -CIU_N_: : "

us, metergoline and cyproheptadine (Ma]et al. 0,1mg/kg iv Olmg/kg iv
s 1976). At higher doses AMIhasa noradrenoly- AMITRIPTYLINE
1by tic activity, whichis indicatedby the depression 0_ mg/l_jiv
ne • of the flexor reflex. The antagonism of AMI
d towardstwo other LSD-inducedeffects (head Fig. 3 The effectof AMI(90.8mg/kgi.v.)on the

quipazine (0.1 mg/kg i.v.)-induc_d stimulation of the
l _ twitch response and extensor reflex stimulation) hind limb flexor r_flex of the spinal rat. AMI wa_

has been also observed (Fuxe et al. 1977). given I hr before the second injection of quipazine.

The results presented point out that, in accor-

dance with the assumption put forward in the in the rat cerebral cortex (Bennet and Snyder
4I Introduction, AMI revealsan activity similar 1975;Fuxe et al. 1977); at the same time the
:5- to that of DX, a compound chemically relat- experiments in rats with a lesion of the raphe

ed to it. nuclei indicate that the receptor in question
_es It is of interest that the binding studies point is of a postsynaptic character (Bennet and

to a strong affinity of AMI to LSD-binding Snyder 1975;Fillion et al. 1976;Bennet and
, as sites (antagonistic sites) of the 5-HT receptor Aghajanian 1974).-in-
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It is noteworthy that a distinct, peripheral There are a number of data supporting the t
anti-5-HT activity of AMI has been described existence of such an interaction (Pu]ol et al.
previously (Vernier 1961, M_ller Nielsen et al. 1978).

1966, Buus Lassen et al. 1975a). It should be added that electrophysiological I,
lmipramine, and to a greater extent clomi- data (Itil et al. 1972) point to the similarity
pramine and femoxetine which inhibit the of AMI to mianserin, a 5-HT antagonist. AMI, /_
5-HT uptake, at doses of 1-10 mg/kg induce like mianserin, is also effective in the migraine
the flexor reflex stimulation, blocked by 5-HT treatment (Couch et al. 1976).

antagonists (Palider and Rawt_w 1977). AMI L
at any dose does not enhance the flexor reflex: Acknowledgements

conversely it inhibits - at a low dose (0.8 mg/ The authors wish to thank the donors for the supplies
kg) - its stimulation induced by 5-HT agonists, of the compounds used: Boehringer, Ingelheim for b
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Milesfor quipazine, Polfafor amitriptyline and
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effect on the 5-HT uptake. It seems doubtful,
therefore, whether inhibition of the 5-HT up- _
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