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Ahs/ruc,/: The effect of chronic and acute oral or intraperitoneal treatment with the antidepressant drugs, 
dcsipramine, amitryptyline, alaproclate and iprindole, upon pain thresholds in the tail flick, hot plate and 
shock titration tests of  nociception in saline- and 5-MeODMT-treated rats was studied. Chronic desipramine 
treatment increased the pre-test tail llick latencies. I n  the saline-treated rats, chronic oral desipramine 
treatment increased tai l  flick latencies, whereas chronic oral amitryptyline treatment decreased tail flick 
latencies. In 5-MeODMT-treated rats, chronic oral desipramine treatment attenuated the effects of 5- 
MeODMT ( I  mg/kg) in  all three tests of nociccption, whereas chronic amitryptyline caused a potentiation 
in the tail flick and hot plate tests. Chronic oral iprindolc treatment attenuated 5-MeODMT-induced 
analgesia in the hot platc test. Chronic intraperitoneal desipramine treatment attenuated 5-MeODMT 
analgesia in the tail flick and shock titration tcsts. In a different chronic treatment experiment, oral 
desipramine treatment attenuated 5-MeODMT analgesia in the tail flick test and zimeldine did for both the 
tail flick and hot plate tests, whereas mianserin potentiated 5-MeODMT-induced analgesia in both the tail 
llick and hot plate tests. In thc saline-treated rats, acute treatmcnt with all four drugs, despiramine, 
umitryptiline, iprindolc and alaproclate, elevated the shock thresholds, whereas in 5-MeODMT-treated rats, 
desipramine and amitryptyline elevated shock thresholds. Two main conclusions can be drawn: chronic 
desipramine caused a quite consistent attenuation of 5-MeODMT-induced analgesia and the effects of acute 
treatment differed strongly from that of the chronic treatment. The effects of chronic administration with 
these antidepressants were compared with other findings using different measures of behavioural and receptor 
function. 

Kcjy-word‘s: Antidepressant drugs - chronic - acute ~ 5-MeODMT ~ tail flick - hot plate - shock titration 
attenuation -. potentiation - rats. 

Early investigations of the action of tricyclic anti- 
depressants suggested an increased noradrenergic 
(NA) and/or serotonergic (5-HT) neurotransmis- 
\ion as a basis of the therapeutic effect (Schild- 
kraut 1965; Coppen 1967). due to an inhibition 
of neuronal reuptake mechanisms. Lately, studies 
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gical Institute, 02-957, Warszawa, Sobieskiego 1!9, Po- 
land. 

involving chronic administration of antidepress- 
ant drugs (ADS) have suggested an opposite mech- 
anism of action (Vetulani & Sulser 1975; Ogren 
e/ ul. 1979; Aprison et al. 1982). The evidence 
concerning the effects of ADS upon 5-HT neuro- 
transmission appears to be rather more complex 
than that of NA (for reviews, see Sugrue 1983b; 
Maj c /  ul. 1984; Willner 1985). Thus, a decrease 
in 5-HT2 receptors and a decrease or  no change 
in 5-HTI receptors, after chronic treatment with 
ADS, have been reported from binding studies 
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Fig. 1. The attenuation of5-Me0- 
DMT-induced analgesia follow- 
ing per oral chronic desipramine 
treatment and the potentiation of 
5-MeODMT-induced analgesia 
following chronic amitryptyline 
treatment in the tail flick (A), hot 
plate (B) and shock titration (C) 
tests of nociception. Within each 
A D  treatment condition, for each 
saline and 5-MeODMT group, 
n = 7  or 8. The values are ex- 
pressed as medians+quartilcs. 
Each A D  was injected per orally 
(10 mg/kg) twice daily over four- 
teen days. 
SAL =saline, DMI =desiprami- 
nc, AM1 = amitryptyline, ALA = 
alaproclate, and IPR = iprindol. 
* P<0.02 versus SAL - 5-Mc 
ODMT, Mann Whitney U-tcst. 

I’i0.02 versus saline - SAL. 
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(Goodwin rt a/. 1984), whereas some electrophysi- 
ological experiments have indicated increased re- 
sponsiveness of amygdaloid, lateral geniculate 
body and hippocampal neurones (de Montigny & 
Blier 1984), but not others (Rowan & Anwyl 
1985). Further, when the effects of ADS on 5-HT- 
induced stimulation of the second messenger were 
studied, a decreased responsiveness was obtained 
(Kendall & Nahorski 1984). In this connection. 
numerous behavioural studies producing variable 
results exemplify the disparate methodological 
considerations (Willner 1985). 

The effects of ADS on serotonergic neuro- 
transmission would appear to be of particular 
importance since many new and potential antide- 
pressants are more or less selective 5-HT uptake 
inhibitors (Buus-Lassen ef a/. 1975; Doogan 1980; 
Hyttel 1982; Aberg-Wistedt et al. 1984; 6gren er 
a/. 1984). 

In the present investigation the analgesia in- 
duced by acute treatment with 5-methoxy-N,N- 
dimethyltryptamine (in the tail flick, hot plate and 
shock titration methods) was selected as a suitable 
measure of 5-HT function. Also, some clinical 
implications were considered since in some cases 
a lowered pain threshold, possibly connected with 
malfunctions of the 5-HT system, has been re- 
ported in depressed patients (von Knorring rt al. 
1984). The ADS studied here included: trycyclic 
ones such as desipramine (DMI) and amitrypty- 
line (AMI), the atypical ADS iprindol (IPR) and 
mianserin (MIAN), a new potential AD, the selec- 
tive 5-HT uptake inhibitor, alaproclate (ALA), 
zimeldine (ZIM), also a selective 5-HT uptake 
inhibitor and maprotyline (MAP), a selective NA 
uptake inhibitor. 

Materials and Methods 

Male Sprague-Dawley rats weighing 205-215 g, aged 
50-55 days at the start or thc rcpeated treatment, were 
used for chronic administration experiments; rats 
weighting 280-320 g, aged 65-75 days, were used for 
acute AD treatment expcriments. They were housed in 
groups of four in a cage under standard laboratory con- 
ditions with a 12 hour on/l2 hour off lighting schedule 
in a thermostatically controlled room (21 k 1 '). 

The treatment drugs included: desipramine, DMI, 
hydrochloride (Ciba-Geigy AG, Basel, Switzerland), 
amitryptyline, AMI, hydrochloride (WTA, MSD), ip- 

rindol, IPR (Wyeth Lab., Philadelphia, PA., U.S.A.), 
alaproclate, ALA, hydrochloridc (Astra AB, Sodcrtiljc, 
Sweden), maprotyline, MAP, hydrochloride (Ciba-Gcigy 
AG), miiinserin, MIAN, hydrochloride (Organon. Oss, 
Holland), zimeldine, ZIM, dihydrochloride hydrate (As- 
tra AB) and 5-methoxy-N,N-dimethyltryptamine, 5-Me- 
ODMT, (Sigma Chemical Co., St. Louis, Mo., U.S.A.). 
All the compounds were dissolved in saline and injected 
in a volume of 5 ml/kg. 

Chronic treatment with ADS consisted of two daily 
oral injections (10 mg/kg in 5 ml), or one daily intraper- 
itoneai injection (10 mg/kg in 5 ml) over fourteen days. 
On three consecutive days prior to testing, all the rats 
(both in the chronic and acute treatment experiments) 
werc adapted (for 20 min./day) to the Plexiglas tube used 
to restrain the animal during the measurement of tail 
flick latency. In the acute treatment experiment, rats 
were injected with AD (10 mg/kg, both orally and intra- 
peritoneally) one hour before the test. Nociception test- 
ing of the chronically treated rats was pcrformed twenty- 
four hours after the final dose. In the acute administra- 
tion experiment, ADS werc injected immediately after 
the pretests. On the test day, each rat was given one 
pretest on thc hot platc and two pretests on the tail flick 
apparatus. 45-60 min. later, 5-MeODMT ( I  mg/kg in 5 
nil) or saline (5 ml/kg) was injected subcutaneously and 
pain thresholds in the hot plate, tail flick and shock 
titration tests were measured 10 min. later. Shock ti- 
tration testing was performed in a shock box apparatus 
(25 x 25 x 30 cm, Campden Instruments Ltd., London), 
as dcscribed by Archer et al. (1985a). Shocks (0.75 sec.) 
were delivered to the grid floor of the test box by a 
shock generator and shock scrambler. Shock titrations 
wcrc continued upwards or downwards depending upon 
nonrcsponsc or response at the 50, 75, 100, 150,200,250, 
300, 400 and 500 pA intensities in a stepwise manner, 
following a 3 min. habituation to the test box. The 
interval between shocks was 15-20 sec. For tail flick 
testing, a rheostat-controlled light beam was directed on 
the tip of the tail (IITC INC. Mod. 33) and the latency 
to llick was measured, cut-off point 20 sec. For hot plate 
testing, the surface temperature of the plate was set at 
58" (IITC. Mod. 35-D). A pain response was defined as 
a licking or kicking of the hind legs. The cut-off point 
was 25 sec. For each rat, the tail flick and pain response 
latencies at testing were expressed as a percentage of the 
pretest. For statistical treatment of the data, the Mann- 
Whitncy U-test was employed (Siege1 1956). The values 
are expressed as medians k quartiles. 

Results 

Eflkcv of chronic treatment of ADS upon 5-Me0-  
DMT-induced analgesia. I .  
Desipramine. Chronic treatment with DMI anta- 
gonized the analgesic effects of 5-MeODMT ( 1  
mg/kg) in all three tests of niciception, when the 
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chronic route of administration was oral (see fig. 
1). With the intraperitoneal route of adininistra- 
tion, DMI antagonized significantly 5-MeO- 
DMT-induced analgesia in the tail flick and shock 
titration tests, and, although the trend was the 
same, this effect was not significant in the hot 
plate test. (see fig. 2). 

Amitryptyline. Chronic administration with AM1 
potentiated 5-MeODMT-induced analgesia in the 
tail flick and hot plate tests when administered 
orally (see fig. l), but not intraperitoneally. 

Zprindol. Orally repeated administration of IPR 
also attentuated 5-MeODMT-induced analgesia 
in the hot plate test only (see fig. 1). 

Aluprodute. N o  significant effect of chronic ala- 
proclate treatment upon 5-MeODMT-induced 
analgesia or upon saline-treated rat.s in the no- 
ciccption tests was obtained (see fig. I ) .  

Fig. 1 and 2 present the tail flick, hot plate and 
shock titration responses to acute 5-MeODMT 
administration following the chronic oral and in- 
traperitoneal AD treatment. Mann-Whitney U- 
tests were used to compare the 5-MeODMT group 
in the SAL condition with those in each of the 
other chronic treatment conditions. Table 1 pre- 
sents the pretest values. It will be noticed that 
desipramine, administered orally, increased tail 
flick latencies significantly in saline treated rats. 

With the chronic intraperitoneal treatment pro- 
cedure, desipramine increased both the tail flick 
and hot plate pretest values, whereas amitrypti- 
line did not have any effect. 

The pretest values for the hot plate and tail 
flick tests (see table 1) were the same for all the 

Fig. 2. The attenuation of 5-McODMT-induced anal- 
gesia following intraperitoncal chronic treatment with 
desipramine in the tail flick (A), hot plate (B), and shock 
titration (C) tests of nociception. Within each AD treat- 
ment condition, for each saline and 5-McODMT group, 
n = 7 or 8. The values are expressed as medians ;t quarti- 
les. Each AD was injected per orally (10 mg/kg) twicc 
daily over fourteen days. 
SAL = saline, DMI =desipramine, AM1 = amitryptyline. 
* P<O.O2 versus SAL ~ 5-MeODMT. Mann-Whitncy 
U-test. 



treatment groups with the following exceptions: 
The DMI repeated treatment groups indicated a 
higher pain threshold in the tail flick test 
(3.50k0.25 for the saline condition as opposed to 
4.00$0.35 for the DMI condition, P<0.01). The 
DMI-treated rats also displayed an increased irri- 
bility and reactivity to handling and restraint in 
the plexiglass tubes. These rats also showed low- 
ered pain threshold in the shock titration test. 

Ei/oc.ts of chronic treutment of' ADS upon 5 - M e 0 -  
DMT-induced analgesia. II. 
Repeated treatment with ADS caused certain 
alterations in 5-MeODMT-induced analgesia as 
follows: 

Desipramine. 5-MeODMT-induced analgesia was 
reduced significantly by chronic DMI treatment in 
the tail flick test only. although a similar, though 
insignificant, trend was obtained in the hot plate 
and shock titration tests also (see fig. 3). 

Zimeldinc. Chronic ZIM administration caused 
ii significant attenuation of 5-MeODMT-induced 
analgesia in both the tail flick and shock titration 
tests (see fig. 3). 

Miunserin. Chronic MIAN administration caused 
a significant potentiation of 5-MeODMT-induced 
analgesia in both the tail flick and shock titration 
tests (see fig. 3). 

Muprofyline. No effects of chronic MAP treat- 
ment upon 5-MeODMT-induced analgesia were 
obtained. In each case, the repeated saline treat- 
ment-5-MeODMT group was compared with the 
repeated A D  treatment-5-MeODMT group. 
Table 1 presents the pretest values. As in study I, 
desipramine, administered orally, increased tail 
flick latencies significantly. 

E f l i ~ t  of ucute treatment of ADS upon 5-MeO- 
D M  T-induced unalgesiu. 

Table 2 presents the effect of acute treatment with 
ADS upon analgesic responses by 5-MeODMT- 
and saline-treated rats. In acute 5-MeODMT- 
treated rats, DMI and AMI, both intraperito- 

Table I .  
The effect of chronic treatment with ADS upon tail flick 
and hot plate response latencies. The number of animals 
per treatment (N) is shown in the brackets. Each AD 
was injected orally (10 mg/kg) twice daily over fourteen 
days. 

Values expressed as median quartile 

Oral I .  SAL 
(N) (16) 

TF 3.85 
- t 0.4 

HP 4.25 
- +0.6 

Intraperitoneal 

(N) (16) 
SAL 

DMI 
(15) 
4.3* * 0.2 
5.5 

- + 1.2 

DMI 
(18) 

~~ 

AM1 ALA IPR 
(13) (15) (15) 
3.3 4.05 3.5 

k0 .2  k0.6 k0.3 
5.0 5.0 4.25 

k0.5 k l . 0  k0.75 

AM1 
(16) 
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neally administered, heightened the threshold the intraperitoneal route but only in the tail flick 

I- F 3.25 
k0 .3  

H P  4.0 
k0.25 

Oral IT. 
SAL 

(N) (16) 
TF 3.50 

- +0.25 
HP 4.15 

- + 1.5 

3.95* 3.5 
+0.3 

5.25* 4.0 
- +1.0 k0.9 

DMI MAP MAIN ZIM 
(16) (16) (16) (16) 
4.00* 3.45 3.70 3.40 

- +0.35 k0.40 k0 .20  k0.20 
5.00 4.50 5.00 5.00 

- f1 .0  kl.0 k0.75 k0.5 

* P <  0.02, Mann-Whitney U-test. 
Note: SAL = Saline, DMI =desipramine, AM1 = 
amitryptyline, ALA = alaproclate, IPR = iprindol, 
MAP = maprotyline, MIAN =mianserin, ZIM =zimel- 
dim, TF-tail flick test, HP=hot plate test. 

shock intensity. In acute saline-treated rats, oral 
administration of DMI, AMI, ALA and IPR in- 
creased shock thresholds in the shock titration 
test, whereas intraperitoneal DMI increased re- 
ponse thresholds in the tail flick and hot plate 
tests. 

Discussion 

The present results describe the effects of chronic 
administwtion and acute treatment of ADS upon 
measures of nociception in acute saline-treated 
and acute 5-MeODMT-treated rats, employing 
two routes of administration for the ADS, oral 
and intraperitoneal. Chronic DMI treatment ele- 
vated hot plate and tail flick pain thresholds for 
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Fig. 3. The attenuation of 
5-McODMT-induced an- 
algeSkd following per oral 
chronic treatment with 
desipramine and zimeldi- 
ne and the potentiation o f  
5-MeODMT-induced an- 
algesia rollowing chronic 
mianserin treatment in the 
tail flick (A), hot plate (B) 
and shock titration (C) 
tests of nociception. 
Within each AD treat- 
ment condition, for each 
saline and 5-MeODMT 
group, n =7 or 8. The val- 
ues are expressed as mc- 
dians+-quartiles. Each 
AD was injected per orally 
(10 mg/kg) twice daily 
over fourteen days. 
SAL = saline. DMI = des- 
ipramine, MAP=mapro- 
tyline, MAIN = rnianscr- 
in, ZIM =zimeldine. 
* P<O.02 versus saline - 
5-MeODMT, Mann- 
Whitney U-test. 

P < 0.02 versus Salinc -- 
SAL, Mann-Whitney U- 
test. 
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test for the oral route. Chronic oral AM1 treat- 
ment lowered pain thresholds in the tail flick test. 
Chronic treatment with both DMI and AM1 af- 
fected 5-MeODMT-induccd analgesia, although 
generally in the opposite directions: oral admini- 
stration of DMI antagonised the action of 5-Me- 
ODMT in all the three tests of nociception, 
whereas AM1 potentiated the action of 5-Me- 
ODMT in the tail flick and hot plate tests after 
oral administration. Iprindolc attenuated the ac- 
tion of 5-MeODMT in the hot plate test. Intraper- 
itoneal administration of DMI antagonised 5- 
MeODMT-induced analgesia in the tail flick and 
shock titration tests but not significantly in the 
hot plate test. Thus, both routes of administration 
offer strong evidence for the antagonistic effect of 
chronic DMI upon the action of 5-MeODMT in 
the tests of pain sensitivity. 

Acute treatment produced a different set of 
results: acutc intraperitoneal DMI elevated pain 
thresholds for the hot plate and tail flick tests 
in saline-treated rats, and the pain threshold for 
shock titration in 5-MeODMT-treated rats. In- 
traperitoneal AM1 potentiated shock thresholds 
in 5-MeODMT-treated rats. Oral administration 
of DMI, AMI, ALA and IPR elevated shock 
thresholds in saline-treated rats. Pharmacokinetic 
problems could possibly account for some of the 
discrepancies between intraperitoneal and oral 
routes of administration. Only oral administration 
of AM1 potentiated 5-McODMT analgesia and it 
is possible that the active metabolite, nortrypti- 
line, was involved in the administration of this 
compound. The present results (study 11) also de- 
monstrated an attenuation of 5-MeODMT-in- 
duced analgesia in the tail flick test following 
chronic treatment with DMI and ZIM over 14 
days. ZIM also produced a similar attenuation in 
the hot platc test, as wcll. In contrast, chronic 
MIAN treatment potentiated the effects of’ 5-Me- 
ODMT in the tail flick and hot plate tests. MAP 
was without effect in both respects. 

The investigated changes of 5-MeODMT-in- 
duced analgesia may appear to reflect changes of 
serotonergic receptor sensitivity following chronic 
administration. However, the characteristics of 
the receptors involved in this effect (5-HTI or 5- 
HT:, Peroutka & Snyder 1981) remain obscure. 

Some data suggest the involvement of 5-HTI re- 
ceptors, at least in the tail flick test (Schmauss et 
u/. 1983), but also in the hot plate test (Ogren & 
Berge 1985). The behavioural effects of 5-Me- 
ODMT lhat have been studied most often in con- 
nection with chronic treatment with ADS are com- 
ponents of the “serotonin syndrome” (Trulson & 
Jacobs 1976). Characteristically, some com- 
ponents of this behaviour are enhanced when the 
test is performed 24 hours or more after the final 
dose of thc AD, but attenuated if this time interval 
is shorter (Stolz & Marsden 1982; Goodwin et 
a/. 1984; Willner 1985). The present results may 
indicate a “down-regulation” of 5-HT receptors 
after chronic DMI and, perhaps IPR, treatment, 
whereas thc opposite was found for AMI. How- 
ever, the variable nature of the results obtained 
with the different ADS suggests that this effect 
may not have been obtained. Also, i t  should be 
noted that no change in the locomotor response 
to R U  2496’) (5-HTI-mediated) was obtained after 
chronic DMI treatment (Green et ul. 1984). The 
down-regulation of 5-HT receptors is not found 
for all ADS; regional variations and 5-HT binding 
sites are not necessarily correlated with functional 
changes (Willner 1985). 

It should be considered whether the attenuation 
of 5-MeODMT-induced analgesia by DMI could 
be due to some “down-regulation” of adrenocep- 
tors in the descending NA pathways. Down-regu- 
lation of receptors refers to laboratory studies 
indicating that various antidepressant and poten- 
tial ADS, if administered on a clinically relevant 
time basis, down-regulate the NA receptor-cou- 
pled adenylate cyclase system in the brain (cJ 
Sulser 1982). It is likely that chronic DMI causes 
some receptor adaptation in adrenoceptors when 
post-decapitation convulsions are measured (Ar- 
cher et al. 1984; Archer et a/. 1985b). Sugrue 
(1982) compared chronic DMI treatment with 
that of IPR and MIAN to measure parameters 
of a*-adrenoceptor subsensitivity using acute low 
doses of clonidine t o  lower concentration of the 
NA metabolite, 3-methoxy-4-hydroxyphenylethy- 
leneglycol sulfate (MHPG-Sod). Chronic DMI 
treatment only was associated with the induction 
of central a>-adrenoceptor subsensitivity, whereas 
chronic MIAN could possibly have induced 
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Table 2. 

The effect of acute treatment with various antidepressant drugs upon responses in the tail flick, hot plate and shock 
titration tests in 5-MeODMT- and saline-treated rats. For each rat, tail flick and hot plate responses are expressed 
as a Dcrccntage of the pretest. shock titration is expressed in pAmp intensity. 

~~ ~~ ~ 

Tail flick Hot plate 
Treatnicnt (median + uuartilc) Shock titration 

Sal 99.5+6 100.0+17 150.5&12 
5-MeODMT 327.0+ 85 325 k 66 225.0 k2S  SAL") 

Sal 123.5+43 85.5k 19 175.0&43a 
DM1 (P'O') 5-MeODMT 351.5k 72 250.0 & 123 200 & 62.5 

Sal 124.0k18 77.5k 18 1751  19' 
( P ' O ' )  5-MeODMT 275.0k 103 284.0 & I24 287 I 5 6  

Sal 103.0f 17 71.0fY 250 5 25a 
ALA (p"') S-MeODMT 342.5 f 87 319.5589 300k31 

Sal 100.0+2.5 120.0 f 24.5 2005 I2.Y 
5-McODMT 353.0) I 267.0k 12.5 200 & 62.5 IPR ( p . ~ . )  

Sal 136.0f 17;' 133.0+ 12.5' 150-tO 
UM' (i'p.) 5-MeODMT 242.5 f 8 1 330.0k74 300 & 0" 

Sal 89.5k 10 110.0+18 125.05 12.5 
5-MeODMT 258.5k53.5 270.0 f 90 42S.OIfr 81 AM1 (i.p.) 

Mann-Whitney U-tests: aversus SAL-Sal } p i  0,02, n = 7 or 8 animals in each group. 
bversus SAL-5-MeODMT 
(1) p.0. and i.p. SAL treatments pooled. 

supersensitive a2-adrenoceptors. With regard to 
the attenuation of 5-MeODMT analgesia by chro- 
nic DMI, i t  has been demonstrated recently that 
the a2-adrenoceptor antagonist, yohimbine, 
blockcd completely the analgesic effects of 5-Me- 
ODMT in the hot plate and tail flick tests of 
nociception (Danysz i't al. 1986). Further, it has 
been conclusivcly demonstrated that treatments, 
e g .  the application of neurotoxins like DSP4 or 
6-OHDA, severely and selectively depleting NA 
in thc descending system, abolish the analgesia 
induced by 5-MeODMT or 5-HT or other 5-HT 
agonists (Archer et al. 198%; Archer ct ul. 198%; 
Minor et a/. 1985; Post el d. 1986). These investi- 
gations (e .g .  Archer et al. 1985a & b) firmly de- 
monstrate thc ncccssity of considering direct NA 
- 5-HT interactions at spinal levels. It is evident 
that adrenoceptor subsensitivity ought to be con- 
sidered as a possible mechanism involved in the 
effect of chronic treatment of DMI upon 5-MeO- 
DMT-induced analgesia, but a note of caution is 
required sincc maprotyline, a more selective NA 
uptake inhibitor, did not cause the same effect as 
DMI following chronic treatment. 

The present findings do not show any common, 
homogenous action of the ADS administered 
chronically upon the sensitivity of 5-HT receptors 
(as reflected by 5-MeODMT-induced analgesia). 
The main conclusion derived from these exper- 
iments is that 5-MeODMT-induced analgesia is 
influenced in a presently unknown, manner by the 
compounds administered. Although chronic DMI 
produced a reasonably consistent attenuation, this 
test model is probably not suited for the predic- 
tion of long-term receptor changes after antide- 
pressant treatment. The pattern of data obtained 
here may suggest that changes in 5-HT receptor 
functioning (at least of that population of these 
receptors involved in nociception) may not be 
responsible for the therapeutic effect. I t  is unclcar 
whether the above Findings reflect adaptive mech- 
anisms. AM1 has been shown to be a blocker of 
5-HT receptors. ALA, a selective uptake inhibitor 
of 5-HT, and IPR possessed no receptor blocking 
or uptake inhibitor properties (Hall & Ogren 
198 1). AM1 potentiated 5-MeODMT analgesia, 
IPR caused an attenuation in the hot plate test. 
and ALA had no effect. On the other hand, ZTM 
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was a selective 5-HT uptake inhibitor and MIAN 
blocked 5-HT receptors; ZIM caused a n  attenu- 
ation in the hot plate and tail flick tests whereas 
MIAN potentiated the 5-MeODMT-induced an- 
algesia. Both the 5-HT blockers, AM1 and MIAN. 
produced a similar result. The mechanism of the 
action of chronic DMI needs to  be clarified also, 
although others have obtained similar results us- 
ing other behaviour parameters (Smith & Meyer- 
son 1984). The influence of chronic AD treatment 
upon agonist-induced behavioural o r  physiologi- 
cal responses is generally accepted as possible evi- 
dence of alterations of receptor sensitivity (Davis 
1982). If so, subsensitivity of 5-HT receptors may 
be suggested after DMI and ZIM treatment, and 
an increased sensitivity after AM1 or MIAN. 
Alternatively, hindbrain or spinal adrenoceptor 
subsensitivity may be obtained at  presynaptic sites 
leading to a diminished response to 5-MeODMT- 
induced analgesia. 5-MeODMT may exert some 
behavioural effects via stimulation of 5-HTz re- 
ceptors (Lucki & Fraser 1989, but in the case of 
the antinociceptive properties of SMeODMT, it 
seems probable that this characteristic of the 5-HT 
agonist is related to 5-HTl receptors (Schmauss et 
ul. 1983). 

In conclusion, the present results indicate that 
various ADS differentially affect 5-HT and/or NA 
receptors following chronic treatment. The exist- 
ence of a common mechanism was questioned 
previously (Sugrue 1983a) and several aspects of 
the observed changes. not least of all, their test 
dependency, serve to underline those conclusions. 
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