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Abstract:

Background: The aim of this study was to evaluate antidepressant-like effect (Porsolt test), locomotor activity and motor coordina-

tion of joint administration of tramadol (TRM) and venlafaxine (VEN) in rats.

Methods: The tests were performed on male Wistar rats after single and chronic treatment (7 and 14 days) with TRM intraperito-

neally (ip) and VEN orally (po) administered once a day. The controls were given 0.5% carboxymethylcellulose (CMC) solution

(0.5 ml per rat, ip and po).

Results: It was found that combination of TRM (5 mg/kg ip) with VEN (20 mg/kg po) caused an increased antidepressant effect

compared to TRM and VEN administered alone, with no effect on locomotor activity or motor coordination in rats, which may be of

clinical significance.

It was also observed that reduced time of active swimming of animals in Porsolt test with an increased dose (10 and 20 mg/kg) and

time of administration (7 and 14 days) of TRM were correlated with a decreased locomotor activity in rats. It may indicate the devel-

opment of tolerance to TRM’s antidepressant effect in rats during chronic treatment with doses higher than 5 mg/kg.

Conclusion: It can be expected that combination of low doses of TRM and VEN could potentially be feasible and relatively safe in

cases with acute pain with co-existing depression, however, further investigations are needed.
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Introduction

Tramadol (TRM) is used mainly for the treatment of

moderate to severe pain in acute or chronic conditions

[1, 17]. It is a weak µ opioid receptor agonist, and it

also induces analgesia by inhibiting reuptake of the

norepinephrine and serotonin neurotransmitters [1,

20, 30].
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Antidepressant effect of TRM has been confirmed

in rodent studies conducted by many authors [2, 4, 8,

9, 13–16, 21, 31–34, 37–39]. Results of these studies

indicate that antidepressant-like effect of TRM may

be associated with its effect on the noradrenergic sys-

tem (TRM increases the density of a1-adrenorece-

ptors and decreases the density of a2-adrenoreceptors)

[4, 8, 9, 15, 32, 34, 38], dopaminergic receptors (TRM

causes up-regulation of dopamine D2 and D3 recep-

tors in the rat nucleus accumbens) [4, 10] and interac-

tion with the imidazoline I2 receptors [10]. Antide-

pressant effect of TRM is also explained by its ability

to modulate opioid receptors [34] and impact on the

serotonergic system [2, 39], L-arginine-nitric oxide-

cyclic guanosine monophosphate pathway [13] and

potassium channels [14, 15] could be of importance in

this action. Individual clinical case reports and clini-

cal study also indicate the potential antidepressant ef-

fect of TRM [1, 30].

The effects of TRM on serotoninergic and nora-

drenergic neurotransmission resemble those of the

dual 5-HT and NA re-uptake inhibitors, e.g., venla-

faxine (VEN) which is one of the most frequently pre-

scribed drugs for depression and anxiety disorders

[24]. In our previous studies, administration of oral

VEN at the dose of 20 mg/kg has shown an antide-

pressant effect in rats in the Porsolt test [23–27].

Similarity of TRM and VEN was described as early as

in 1998 by Markowitz and Patrick [19] who noted that

both TRM and VEN have a similar chemical struc-

ture, inhibit serotonin and norepinephrine reuptake,

are metabolized by CYP P450 2D6 and also have

a similar side effects e.g., nausea, headaches, and diz-

ziness. They concluded that perhaps TRM may be ap-

propriate for the treatment of patients with chronic

pain syndromes associated with depression. Reeves et

al. [30] also suggested that TRM may exert a degree

of antidepressant effect in some patients, particularly

those with chronic pain.

However, in some patients with severe depression

and chronic pain co-administration of antidepressants

and analgesics may be necessary. Opioids and sero-

tonin-norepinephrine reuptake inhibitors (SNRIs), e.g.,

VEN, are commonly used in these patients [11, 28].

Taking into account the above facts, the aim of this

study was to evaluate antidepressant-like effect, loco-

motor activity and motor coordination of joint ad-

ministration of TRM and VEN in rats. To our knowl-

edge there are no references available on this topic.

Materials and Methods

Animals

Male Wistar rats (200 ± 20 g), 10–12 weeks of age,

purchased from own breeding (Department of Toxi-

cology, Poznan University of Medical Sciences, li-

cense of the Ministry of Agriculture, Warszawa, Po-

land) were used in the study. The animals were

housed under standard laboratory conditions and 12 h

light/dark cycle with the lights on at 6 a.m., in

a temperature-controlled room at 21 ± 2°C, humidity

of 70%, with free access to water and standard granu-

lated food (Labofeed pellets, Warszawa, Poland). The

rats were kept four per cage (30 × 30 × 20 cm). Each

experimental and control group consisted of 10 ani-

mals. Total number of animals was 160. All the tests

were performed between 7:00 a.m. and 2:00 p.m.

The control group rats were given oral and intraperi-

toneal carboxymethylcellulose solution (0.5% CMC,

0.5 ml/rat). The study groups were administered tra-

madol – TRM (5, 10, 20 mg/kg ip) and venlafaxine –

VEN (20 mg/kg po). VEN was used at the effective

dose in forced swimming test (FST) described in our

earlier reports [23–27].

Animals were allocated to particular groups on

a random basis.

All procedures related to the use of animals in

these experiments were conducted in line with ethical

standards regarding experiments on animals and were

in accordance with the rules and guidelines concern-

ing the care and the use for laboratory animal experi-

ments [COUNCIL DIRECTIVE of 24 November

1986]. The study protocol was approved by the Local

Ethical Commission for Research on Animals in

Poznañ (Consents No. 34/2010 and 56/2011).

Drugs

Sodium carboxymethylcellulose (CMC) PURE bpc

was purchased from Koch-Light Laboratories Ltd.

(London, England); VEN (CAS: 93413-69-5, hydro-

chloride) was from Wyeth-Ayerts Laboratories

Princeton NJ (USA), TRM (CAS: 27203-92-5, hydro-

chloride, Tramal – 50 mg/ml, solution for injections)

were from Grünenthal, Germany.

VEN was suspended in a 0.5% solution of CMC

and administered po at a dose 20 mg/kg 30 min before

the tests.
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TRM was dissolved in the 0.9% NaCl solution and

administered ip at doses of: 5, 10 and 20 mg/kg

60 min before the tests.

Single administration

TRM was administered ip at the doses of: 5, 10 and

20 mg/kg 60 min before the tests. VEN was adminis-

tered po at the dose of 20 mg/kg 30 min before the

tests.

Chronic administration

VEN and TRM were administered in doses as above

once a day for a period of 14 days. Each week, after

one drug-free day to wash out the remnants of the last

dose, the test was performed after administering the

usual dose of the drug.

Both single and chronic administration experi-

ments were conducted on the same animals.

The controls were given 0.5% CMC solution

(0.5 ml per rat, ip and po) according to the same

schedule.

In combined administration and in the chimney

test, TRM ip at the dose of 5 mg/kg (dose effective

in our FST) and VEN po at the dose of 20 mg/kg were

used.

BEHAVIORAL TESTS

Locomotor activity

Locomotor activity was measured in the study and

control groups using eight 20.5 × 28 × 21 cm wire

grid cages, each with two horizontal infrared photo-

cell beams along the long axis, 3 cm above the floor.

Photocell interruptions were recorded by electrome-

chanical counters in an adjacent room. After 30 min

of habituation to the novel cage, rats were treated with

TRM, VEN and TRM + VEN, and then photocell ac-

tivity was recorded at 10-min intervals for 1 h. This

test provided an index of basal locomotor activity of

animals in a familiar environment, necessary to indi-

cate the presence of a central stimulant or sedating ef-

fects of the drug used in the novelty test.

Forced swimming test – measurement

of immobility time according to Porsolt et al. [29]

a) Pretest: 24 h before the experiments, the rats were

placed individually in Plexiglas cylinders (40 cm

high, 18 cm in diameter) containing water at 25°C up

to 17 cm height of the cylinder, and 15 min later they

were removed to a 30°C drying room for 30 min.

b) Test: The drugs were administered 24 h after the

pretest: 30 min after the administration of VEN or

60 min after TRM. The animals were placed once

again in the cylinders and immobility was measured

for 5 min. A rat was judged to be immobile when it re-

mained floating in the water, in an upright position,

making only very small movements necessary to keep

its head above the water. The total duration of immo-

bility during 5 min was recorded by an observer who

did not know which treatment the rats had received.

c) After prolonged administration (7 or 14 days) the

drug action was tested as under b).

The water was changed after the observation of

each rat.

Chimney test – motor coordination

Motor coordination was evaluated using “chimney

test” [3, 6].

In this test, animals had to climb backwards up

a plastic tube (57 mm in inner diameter, 452 mm

long), and motor impairment was indicated by the in-

ability of the animals to climb backwards up the trans-

parent tube within 60 s.

Statistical analysis

The data are shown as the mean values ± SEM (stan-

dard error of the mean value). The data distribution

pattern was not normal (unlike a Gaussian function).

Statistical analyses for the antidepressant test were

carried out using a nonparametric ANOVA Kruskal-

Wallis test for unpaired data and ANOVA Friedman

test for paired data. Statistical significance was then

tested in the Dunn’s post-hoc test. Statistical analysis

for locomotor activity was carried out using the

ANOVA Kruskall-Wallis test for unpaired data and

ANOVA Friedman test for paired data, followed by

the Mann-Whitney U-test. The motor performance

data were tested by Fisher’s exact probability test.
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Results

Immobility time

Compared to the control group

TRM at 5 mg/kg ip, VEN at 20 mg/kg po and com-

bined administration of TRM 5 mg/kg and VEN

20 mg/kg statistically decreased the immobility time,

compared to the control group (0.5% CMC ip and

0.5% CMC po), even after a single administration, as

well as after 7 and 14 days of treatment (Tab. 1). The

greatest decrease of the immobility time of both drugs

administered alone or in combination was observed

after 7 days of treatment.

TRM at the dose of 10 mg/kg and 20 mg/kg ip after

a single administration did not affect the immobility

time in rats compared to the control. However, after

chronic treatment with TRM in the above doses, the

immobility time in Porsolt test increased significantly

(vs. control group): after 7 days, statistically signifi-

cant differences were observed for both TRM

10 mg/kg and 20 mg/kg, and after 14 days only for

TRM 20 mg/kg (Tab. 1).

Chronic vs. single administration

It was also noted that the higher the dose of TRM

and/or the longer the time of administration, the

longer the immobility time in FST was: for TRM

10 mg/kg compared to the single administration, sta-

tistically significant differences were observed after

7 days of treatment; and for TRM 20 mg/kg, after

7 and 14 days of treatment. For TRM 5 mg/kg + VEN

20 mg/kg, the immobility time after 14 days of treat-

ment was also longer than after single administration

(no statistical differences). But comparing 14 days of

treatment of TRM 5 mg/kg + VEN 20 mg/kg with

7 days of treatment with both drugs, a statistically sig-

nificant longer immobility time after 14 days was ob-

served (Tab. 1). These data may indicate the develop-
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Tab. 1. Effect of TRM, VEN and TRM + VEN on immobility time in the forced swimming test in rats (n = 60)

Group

IT – time (s)
[S ± SEM]

Friedman
H [5.54]

Single administration
Chronic treatment

7 days 14 days

Control 0.5% CMC
0.5 ml/rat (ip + po)

228.0 ± 7.1 236.3 ± 5.5 237.8 ± 7.4 1.7

TRM 5 mg/kg ip,
60 min before the test

200.2 ± 4.9* 198.8 ± 4.5* 205.4 ± 1.8* 2.2

TRM 10 mg/kg ip,
60 min before the test

238.8 ± 3.5+ 260.7 ± 5.s+ v 244.1 ± 6.9+ v 8.5

TRM 20 mg/kg ip,
60 min before the test

245.7 ± 3.7+ 259.0 ± 4.4s+ v 264.2 ± 3.5s+ v 12.3

VEN 20 mg/kg po,
30 min before the test

199.8 ± 3.6* 192.5 ± 4.4* 198.5 ± 2.0* 1.5

TRM 5 mg/kg ip,
60 min before the test
+ VEN 20 mg/kg po,
30 min before the test

187.3 ± 5.8* 177.9 ± 3.5*+ v 194.1 ± 5.3*+7 v 3.6

Kruskal-Wallis  H  [5.54] 10.4 11.2 10.5

Number of housed animals per group = 10, IT – immobility time, S – the mean value, SEM – standard error of the mean value, TRM – tramadol,
VEN – venlafaxine, CMC – carboxymethylcellulose, ip – intraperitoneal administration, po – oral administration, * – statistically significant differ-
ence (p < 0.05) vs. control group,  – statistically significant difference (p < 0.05) vs. control group (increase the IT), + – statistically significant
difference (p < 0.05) vs. TRM 5 mg/kg group, s – statistically significant difference (p < 0.05) vs. single administration, 7 – statistically significant
difference (p < 0.05) vs. 7 days of administration, v – statistically significant difference (p < 0.05) vs. VEN 20 mg/kg group



ment of tolerance to the antidepressant effect of TRM

in rats. For VEN 20 mg/kg administered alone, this

effect was not observed: the immobility time after 7

and 14 days of treatment was similar to that upon sin-

gle administration (no statistical differences) (Tab. 1).

Compared to the TRM 5 mg/kg group

TRM at the dose of 10 mg/kg and 20 mg/kg ip, both

after a single and chronic administration significantly

increased the immobility time in Porsolt test com-

pared to the TRM 5 mg/kg group, which indicates that

the higher the dose of TRM, the longer the immobility

time in FST test was (Tab. 1).

After administration of VEN 20 mg/kg alone (both

after single and chronic administration for 7 and 14

days), compared to the TRM 5 mg/kg group, a similar

antidepressant effect was observed (no statistically

significant differences in decreased immobility time

were observed) (Tab. 1). Combined administration of

TRM 5 mg/kg + VEN 20 mg/kg (after 7 and 14 days

of treatment, but not after single administration)

caused an increase in the antidepressant effect of

TRM 5 mg/kg (a statistically significant decrease in

the immobility time was observed) (Tab. 1).

Locomotor activity

Locomotor activity results are shown in Table 2.

TRM at the dose of 5 mg/kg and VEN at the dose

of 20 mg/kg in single administration and administered

for 7 and 14 days did not lead to locomotor activity

impairments compared to the control group. Like-

wise, combined administration of both drugs (TRM

5 mg/kg and VEN 20 mg/kg) did not decrease loco-

motor activity either in single or repeated administra-

tion (up to 14 days) compared to the control and TRM

5 mg/kg group. However, TRM at the dose of

10 mg/kg and 20 mg/kg after 7 and 14 days of treat-

ment decreased locomotor activity compared to the

control group and all other groups (TRM 5 mg/kg,

VEN 20 mg/kg and TRM 5 mg/kg + VEN 20 mg/kg).
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Tab. 2. Effect of TRM, VEN and TRM + VEN on locomotor activity of rats (n = 60)

Group

Activity counts/mean
[S ± SEM]

Friedman
H [5.54]

Single administration
Chronic treatment

7 days 14 days

Control 0.5% CMC
0.5 ml/rat (ip + po)

100.2 ± 7.9 104.2 ± 6.2 111.4 ± 7.0 2.1

TRM 5 mg/kg ip,
60 min before the test

111.6 ± 9.5 105.2 ± 7.7 103.3 ± 6.7 1.7

TRM 10 mg/kg ip,
60 min before the test

100.8 ± 5.7 65.4 ± 6.4* + s c v 64.2 ± 3.5* + s c v 10.6

TRM 20 mg/kg ip,
60 min before the test

98.6 ± 7.7 34.0 ± 4.4* + s c v 24.2 ± 3.5* + s c v 12.5

VEN 20 mg/kg po,
30 min before the test

106.3 ± 5.5 100.2 ± 8.4 105.7 ± 4.7 2.0

TRM 5 mg/kg ip,
60 min before the test
+ VEN 20 mg/kg po,
30 min before the test

101.4 ± 6.7 99.8 ± 6.4 104.5 ± 6.1 1.6

Kruskal-Wallis H [5.54] 5.4 15.3 12.4

Number of housed animals per group = 10, S – the mean value, SEM – standard error of the mean value, TRM – tramadol, VEN – venlafaxine,
CMC – carboxymethylcellulose, ip – intraperitoneal administration, po – oral administration, * – statistically significant difference (p < 0.05) vs.
control group, s – statistically significant difference (p < 0.05) vs. single administration, + – statistically significant difference (p < 0.05) vs. TRM
5 mg/kg group, v – statistically significant difference (p < 0.05) vs. VEN 20 mg/kg group, c – statistically significant difference (p < 0.05) vs. TRM
5 mg/kg + VEN 20 mg/kg group



Compared to single administration for both TRM

10 mg/kg and 20 mg/kg, statistically significant dif-

ferences were observed after prolonged administra-

tion (7 days and 14 days of treatment). It was ob-

served, therefore, that the higher the dose of TRM and

the longer the time of treatment, the stronger was the

decrease of locomotor activity in rats.

Chimney test – motor coordination

TRM at the dose of 5 mg/kg (the active dose of TRM

in our FST), VEN at the dose of 20 mg/kg and com-

bined administration of both drugs (TRM 5 mg/kg

and VEN 20 mg/kg) did not impair motor coordina-

tion in rats, either after single or chronic treatment

(7 and 14 days) (Tab. 3).

However, a small increase of motor deficits in rats

(no statistical differences compared to the control

group) for TRM 5 mg/kg after chronic treatment

(both, after 7 and 14 days), and for VEN 20 mg/kg ad-

ministered alone and with TRM 5 mg/kg, after 14

days of treatment was observed (Tab. 3).

Discussion

The present study indicates that combination of TRM

5 mg/kg ip with VEN 20 mg/kg po caused an in-

creased antidepressant effect (Porsolt test) compared

to TRM and VEN administered alone with no effect

on locomotor activity (“activity meter” test) or motor

coordination (“chimney test”) after prolonged admini-

stration (up to 14 days) in rats. Antidepressant effect

of TRM 5 mg/kg ip in rats, both after single and

chronic (7 and 14 days) administration, was compara-

ble to the antidepressant effect of VEN 20 mg/kg po.

The strongest antidepressant effect of both drugs at

the above doses administered per se or in combination

was observed after 7 days of treatment. Antidepres-

sant effect of TRM and VEN was evaluated by Por-

solt test, which is serving as the standard model pre-

diction of antidepressant effect of drugs [29]. The

dose of 20 mg/kg for VEN was chosen based on our

previous published studies, which have shown an an-

tidepressant effect of VEN in Porsolt test using rat

model [23–27]. The doses for TRM (5, 10 and

20 mg/kg) were selected on the basis of references

about antidepressant effect of tramadol in rodents [2,

4, 8, 9, 13–16, 32, 33, 36–39]. The choice of the dose

of 5 mg/kg for TRM was also dictated by the fact that

the dose that produced a 50% antinociceptive re-

sponse (ED50) in reducing mechanical allodynia (von

Frey test) in rats is 4.67 ± 1.75 mg/kg, as described by

Wrzosek et al. [36].

TRM is a centrally acting analgesic that demon-

strates opioid and monoaminergic properties [1, 20].

Several preclinical studies have suggested that TRM

is effective in the behavioral models predictive of an-

tidepressant effect in mice [2, 4, 14–16, 31, 33, 34,

37–39] and rats [8, 9, 13, 21, 32]. In the clinical psy-

chiatric practice, TRM has been successfully used in

several situations: in the treatment of Tourette’s syn-

drome, in refractory major depression, in severe suici-

dal ideation and in the initial treatment of obsessive

compulsive disorder [1]. In many of the above cases,

antidepressant effect of TRM was noted even after

single administration of low doses, which was con-

firmed in our study using rat model.

It is interesting that we observed a decrease of

TRM’s antidepressant effect in rats, manifested in an

increased immobility time of animals, with an in-

crease of the dose (10 and 20 mg/kg) and time (7 and

14 days) of administration. This fact was correlated to
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Tab. 3. Effect of TRM, VEN and TRM + VEN on motor coordination in
rats (n = 40)

Group Motor deficits (%)

Single
administration

Chronic treatment

7 days 14 days

Control 0.5% CMC
0.5 ml/rat (ip + po)

0 0 0

TRM 5 mg/kg ip,
60 min before the test

0 10 10

VEN 20 mg/kg po,
30 min before the test

0 0 10

TRM 5 mg/kg ip,
60 min before the test
+ VEN 20 mg/kg po,
30 min before the test

0 0 10

TRM – tramadol, VEN – venlafaxine, CMC – carboxymethylcellulose,
ip – intraperitoneal administration, po – oral administration. Data are
presented as percentage of rats showing motor impairement out of
10 animals challenged with the chimney test. Motor deficits in rats in
the chimney test were expressed as the inability of the animals to
climb backwards up a plastic tube within 60 s. Statistical analysis of
the data was performed using the Fisher’s exact probability test (sta-
tistically significant differences are noted when motor deficits are
higher than 25%). No statistically significant differences were ob-
served (p > 0.05)



the decreased locomotor activity in rats. Compared to

single administration, statistically significant differ-

ences in a decrease in the locomotor activity in rats

were observed for both TRM at the dose of 10 mg/kg

and 20 mg/kg after 7 and 14 days of treatment. It may

suggest development of tolerance to TRM’s antide-

pressant effect on rats during prolonged treatment of

doses higher than 5 mg/kg. However, studies on the

mechanism of TRM’s antidepressant effect demon-

strated that, for example, chronic treatment (10 and 21

days) with TRM at the doses from 10 to 40 mg/kg in-

creased the density of a1-adrenoreceptors, decreased

the density of a2-adrenoreceptors [4, 8, 9] and causes

up-regulation of dopamine D2 and D3 receptors in the

rat nucleus accumbens like an antidepressant drug [9].

It may indicate that TRM could exhibit the antide-

pressant effect in rodents during prolonged treatment

when administered in the above-mentioned doses.

Our results are in contrast to earlier reports in

which antidepressant effect of TRM consistently in-

creased with an increase in dose, using mice [2, 14,

15, 34] and rat [13] model in Porsolt’s test. Differ-

ences in our results may be due to the use of another

animal model [2, 14, 15, 34] and/or different route

[13–15] and time of administration of TRM before the

Porsolt’s test [13, 16]. Also, it is not without signifi-

cance that in our study TRM was administered over

14 days as opposed to single administration in the

study by Berrocoso et al. [2] or Jesse et al. [13–15].

Our findings are somewhat similar to the results ob-

tained by Karla et al. [16] (TRM at a dose 10, 20 and

40 mg/kg ip, 40 min before the Porsolt test, chronic

administration up to 7 days). They have shown the de-

crease of an antidepressant effect with an increase in

the dose of TRM, not a statistically significant one,

however.

VEN selectively inhibits the uptake of serotonin

and noradrenaline and shows no affinity for neuro-

transmitter receptors [23–27]. Clinical efficacy of

VEN in depression is observed earlier than after ad-

ministration of tricyclic antidepressants [7, 22]. In

a rodent model, venlafaxine decreases sensitivity of

b-adrenergic receptors in the CNS already after single

administration [5, 7, 23–27].

The enhanced antidepressant effect observed in our

study after chronic administration of TRM with VEN

is probably a result of an additive interaction between

these two drugs, due to a similar mechanism (both in-

hibit serotonin and norepinephrine reuptake), chemi-

cal structure (both substances have metoxyphenyl,

N,N-dimethyloamino and hydroxycyclohexyl groups)

and metabolism (both are metabolized by cytochrome

P450 2D6 and both have active O-desmethyl metabo-

lites) [19, 30].

However, similar mechanism of action and meta-

bolic pathways of TRM and VEN also result in similar

side effects: nausea, headache, dizziness and more seri-

ous, like seizures and serotonin syndrome [12, 28, 35].

Considering combined administration of TRM and

VEN, or administration of TRM to a patient who for

a long time has been using VEN or other SNRIs, as

there is a risk of serotonin syndrome or the occurrence

of seizures [35]. Many references indicate the need for

a careful administration of TRM with antidepressants

[11, 12, 18, 28, 35]. Thus, using such a combination in

clinical practice is associated with several limitations

and may seem to be of no clinical significance.

On the other hand, references indicate that in the

case of TRM induction of serotonin-syndrome usually

is dose-dependent and occurs after taking high doses

(> 400 mg per day) [12, 35]. Seizures may occur more

often in patients who had been taking TRM for an ex-

tended period of time, with daily dosages above

400 mg, and increased in patients taking medications

that may already lower the seizure threshold, such as

dibenzodiazepines like clozapine [1, 28, 35]. It was

found that TRM had a seizure potential similar to that

of codeine [1].

The study is not free of limitations, e.g., route of

administration of TRM and VEN in rats ideally

should be the same to eliminate the effect of route of

administration on the results of tests carried out.

Chronic administration of both drugs may also be

longer to check whether the antidepressant effect re-

mained at the same level throughout the study period

and whether a longer administration time of both

drugs would not cause any adverse effects.

In conclusion, from the practical point of view, it is

very important that exacerbated antidepressant effect

of TRM 5 mg/kg in combination with VEN 20 mg/kg

compared to the TRM and VEN administered per se

in rats is not associated with an increase in such ad-

verse events, like impaired locomotor activity or re-

duction of motor coordination. Taking into account

the advantages and disadvantages of such a connec-

tion, theoretically it can be expected that combination

of low doses of TRM and VEN could potentially be

feasible and relatively safe in cases with acute moder-

ate pain with co-existing depression, however, further

investigations are needed.
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