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A restraint procedure was developed to reduce
movement-related artifacts during the acquisition of
EEG data from unanesthetized, unparalyzed rats. It
combines the low-stress properties of a cloth restraint
bag with the improved immobility of a rigid restraint
device. The spontaneous behavior of the rat facilitates
both the induction of and the subsequent release from
restraint.

The electrographic correlates of movement are
sources of artifact in EEG studies in which unanesthe
tized, unparalyzed rats are used. Although restraint pro
cedures serve to reduce many sources of variability re
lated to free movement and uncontrolled sensory stim
ulation, the resulting preparation is generally stressed.
When acutely enforced, restraint is known to produce
gastric ulcers (Brodie & Hanson, 1960) and to activate
the adrenal cortex (Knigge, 1961).

In this laboratory, a reduction of struggling during re
straint has previously been achieved by means of a series
of drugged adaptation trials (Gilden, 1978; Gilden &
Kozakiewicz, 1976). Although stomach ulceration has
not been detected, a decrease of struggling over sessions
is variable, and at times slow. The procedure described
here was developed to reliably minimize acute stress
related behavior (e.g., struggling, vocalization) and
movement-related electromechanical transients under
less antagonistic conditions. It has been successfully ap
plied to 12 adult male Long-Evans rats and has proved to
be effective for EEG recordings during concurrent brain
stem stimulation (Tenke, 1983).

The core of the restraint procedure is a cloth, funnel
shaped restraint bag adapted from Bellingham (1980).
Modifications include a pair of snaps and a drawstring in
front of the Velcro-lined seam (shown on the left in
Figure 1, top panel). The force applied by the front
drawstring is distributed by virtue of a second pass
around the outside of the bag through stabilizing loops
constructed of cloth.

Rats readily enter the bag, and such behavior is main
tained by allowing three runs through the bag (Velcro,
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snaps, and drawstrings loosened) before and after each
session. After the subject enters the bag during restraint
periods (Velcro and snaps secured), a rear drawstring is
immediately secured. Gentle manual pressure assures the
emergence of the rat's head, after which the front draw
string is tightened and tied with a slipknot. This prevents
the subject from withdrawing its head into the bag.

Once the subject has been secured in the restraint
bag, a secondary device is required to maintain accept
able immobility. This device consists of a flat, padded
base with a If-shaped, padded well to confine the sub
ject's head (Figure 1, bottom panel). The bag enclosing
the rat is secured onto this base by a series of cloth
straps.

Figure 1. Top panel: Restraint bag with Velcro seam partially
separated to show open snaps in front of it (left). The front
drawstring may beseen emergingfrom a sleevesewn into the fab
ric. Its second pass on the outside of the bag courses in front of
the Lehaped metal stop and through a series of stabilizingloops
(one visible at the top of the bag). The rear drawstringsand the
scoop-like shape of the back of the bag are also apparent. Bot
tom panel: The rigid restraining device illustrated in orthogonal
projection. The base of the device measures 26.5 em in length.
The transparent Plexiglas neck brace allows a view of the com
pression clamps and their associated adjustment knobs. A large
block of foam rubber is bolted to the bottom of the brace. The
retaining strap may be secured by use of the attached Velcro
strip (shown). The three primary straps make use of a series of
screw clamps (one shown).
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Once the subject has been strapped onto the base of
the secondary device, a thickly padded, guillotine-like
neck brace is lowered. Withdrawal of the head is pre
vented by the presence of a metal stop sewn onto the
top of the bag, behind which a thin retaining strap is
secured. Since experience has indicated that struggling
is inversely related to the security and spatial distribu
tion of the restraining influences, an Ace bandage is
generally wrapped around the back of the fully re
strained subject. After the recording electrode plugs have
been connected, additional head padding is added.

To release the animal, the front drawstring is quickly
untied, and the neck brace and stay are loosened. When
the snaps are then unfastened, the typical rat sponta
neously jumps forward and out of restraint. Even after
1.5 h of full restraint, subjects rarely balk at reentering
the bag during the postrestraint runs.

In the current implementation, rats are briefly run
through the bag without restraint daily throughout an
initial adaptation period. Full restraint is enforced three
times a week, and increased in duration from a few
minutes to 1.5 h. A total of seven sessions is typically re-
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quired, with some variation depending on the adaptabil
ity of the individual subject. This time course may un
doubtedly be compressed considerably.
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