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Rats of sham repeated transcranial magnetic stimulation (rTMS) group, kept in noisy
room and transiently immobilized (5 min) for 12 consecutive days, showed similar inhi-
bition of body weight gain, increase in exploratory locomotor activity, and elevation of
motor response to apomorphine as rats undergoing magnetic stimulation of the brain, and
had only slightly lower response in apomorphine stereotypy. Some of the responses as-
cribed to antidepressant action of rTMS in animal experiment may be due to environmen-
tal conditions, and not alternating magnetic field passing the brain.
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Repetitive transcranial magnetic stimulation
(rTMS) has been recently introduced as a novel an-
tidepressant treatment, alternative to electroconvul-
sive treatment. The first very enthusiastic reports
[6] have not been later completely confirmed [2],
but rTMS is still regarded as potentially valuable
antidepressant treatment. In animal experiment
rTMS was found to produce behavioral and bio-
chemical effects similar, though weaker, to those
produced by electroconvulsive shock (ECS) [4, 7].
However, the results also were not completely re-

producible, and our recent data (unpublished re-
sults) indicate that the shortening of the immobility
time in the Porsolt’s test in rats after rTMS [see 8]
cannot be always observed.

Although rTMS is regarded as relatively non-
invasive technique, comparing with electroconvul-
sive treatment, the animal experiments are carried
out in conditions, in which the animals must be re-
stricted and exposed to a considerable noise emit-
ted by the apparatus. Those conditions may affect
the animals, and when we noticed that control rats
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used for the rTMS experiments had their body
weight gain inhibited we investigated how experi-
mental conditions affect the body weight and some
parameters affected by rTMS and regarded as a pre-
dictor of antidepressant action, particularly the en-
hancement of the response to dopaminergic stimu-
lation that is produced by chronic administration of
antidepressant drugs [3] and ECS [1].

MATERIALS and METHODS

Male Wistar rats used for experiment were kept
in the room in which the rTMS apparatus was
placed. The apparatus generated a magnetic field
(B = 1.4 T, f = 10 Hz) restricted to the volume near
the head of the rat that was immobilized in a plastic
tube for the period of exposure to the magnetic
field (5 min). The apparatus emitted a considerable
noise (75 dB) when working, and it was used for
approximately 5 h daily. The experimental rats
were exposed to the magnetic field once a day for
12 consecutive days. In addition three control
groups of rats were investigated: (1) quiet room
control, kept in their home cages in a separate room
with the noise at the level normal for the animal
house (35 dB), (2) rTMS room control, which was
placed in home cages in the rTMS room for 12
days, and (3) sham rTMS, kept in the rTMS room
and immobilized for 5 min, without placing them in
the apparatus.

The animals were weighed before the beginning
and at the end of experiment on the day after the
experiment was completed their locomotor activity
was tested in photobeam actometers. The rats re-
ceived saline (4 ml/kg sc) or apomorphine (Ald-
rich, 0.35 mg/kg sc) and 15 min later were placed
in the actometers for 30 min, during which the
number of beam crossings was counted. During the
locomotor activity test the animals were observed
and the degree of stereotypy was scored according
to a four-point scale (0 – no stereotypy, 1 – sniffing,
2 – licking the walls, 3 – chewing). All the tests
were held in accordance with the National Insti-
tutes of Health Guide for Care and Use of Labora-
tory Animals, and were approved by the Bioethical
Committee.

RESULTS

The body weight gain was very significantly
slowed down in the sham-rTMS (by 56%) and

rTMS (by 48%) group, but was only slightly de-
pressed in rTMS room control (by 14%) (Tab. 1).
The spontaneous locomotor activity of rTMS room
control was higher than in the quiet room control
(by 88%) and was similar to that in the sham rTMS
and rTMS group (Tab. 2). The locomotor response
to apomorphine was similar in quiet room and
rTMS room controls, but was significantly elevated
in both sham rTMS (by 64%) and rTMS (by 35%)
groups (Tab. 2). The stereotypy in the rTMS group
(6 rats licking, 3 rats sniffing, average score 1.75)
was higher than in other groups (only sniffing, aver-
age score 1.0).
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DISCUSSION

An increase in responsiveness to amphetamine
is regarded as a predictive change for antidepres-
sant activity, and is shared by tricyclic antidepres-
sants, ECS and rTMS [1, 3, 7]. Our results indicate,
however, that the conditions under which rTMS is
applied may also induce such an effect. The re-
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peated exposure of rats to a prolonged noise seems
to affect adversely their condition, as reflected in
the loss of body weight gain. It also induces an ele-
vation of spontaneous locomotor activity. The most
interesting finding is that repeated very transient
immobilization in noisy environment results in a si-
gnificant increase in motor response to apomor-
phine. Other experiments, in which the noise was
kept at normal level, indicate that much longer im-
mobilization (for 2 h’s daily) concomitant with
lowering of room temperature is required to induce
increased response to another dopamine mimetic
agent, amphetamine [5]. The only behavioral dif-
ference between sham-rTMS and rTMS groups
was a small difference in the intensity of apomor-
phine stereotypy. The present results suggest, there-
fore, that some of the effects of rTMS, regarded as
predictors of antidepressant action, may be induced
by experimental conditions in which rTMS is ap-
plied, and may mask the possible effects of mag-
netic stimulation of the brain. Those environmental
effects, differing from a laboratory to laboratory,
may be responsible for the poor reproducibility of
rTMS results.
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