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Purpose:

To set standard practices for acclimation of rats and mice for conscious restraint during functional Magnetic Resonance Imaging.  This acclimation process ensures reduced distress during the fMRI procedures.

Procedures:

All studies imaging conscious animals require a series of eight days acclimation to the restraining device and a mock imaging study.  Briefly, acclimation experiments will take place at the same time of day (1400-1600 h) to ensure minimal interference of circadian rhythms.  Animals will be anesthetized with 4% isoflurane and positioned in the holder.  The animal is then allowed to regain consciousness.  The animal is placed into a tube and then into a dark acclimation box to simulate the bore of the magnet and the duration of the imaging experiment.  A recording of the noise produced by the pulse sequence is played over the 20, 40, 60 or 90 minute time period.  The acclimation schedule is as follows.  For days 1 and 2, the animals are in the mock setup for 20 minutes.  For days 3 and 4,the animals are in the mock setup for 40 minutes.  For days 5 and 6, the animals are in the mock setup for 60 minutes and for days 7 and 8 the animals are in the mock setup for 90 minutes.  After day 5 corticosterone levels are significantly decreased enough to draw the conclusion that the animals exhibit minimal stress (King et al. Procedure for minimizing stress for fMRI studies in conscious rats. J Neurosci Methods. 2005 Oct30;148(2):154-60.).   

Placing Animals in the Restrainer:

Studies are performed with a multi-concentric dual-coil, small animal restrainer.  In brief, just prior to the imaging session, animals are lightly anesthetized with 4% isoflurane.  A topical anesthetic of 5% lidocaine gel is applied to the skin and soft tissue around the ear canals and over the bridge of the nose.  A plastic semicircular headpiece with blunted ear supports that fit into the ear canals is positioned over the ears.  The head is placed into a cylindrical head holder with the animal’s incisors secured over a bite bar and ears positioned inside the head holder with adjustable screws fitted into lateral sleeves.  An adjustable surface coil built into the head holder is pressed firmly on the head and locked into place.  The body of the animal is placed into a body restrainer.  The body restrainer ‘floats’ down the center of the chassis connection at the front and rear end-plates and buffered by rubber gaskets.  The head piece locks into a mounting post on the front of the chassis.  This design isolates all of the body movement from the head restrainer and minimized motion artifact.  Once the animal is positioned in the body holder, a volume coil is slid over the head restrainer and locked into position.  The isoflurane anesthesia is removed and the animal is placed into the magnet.

A specialized restrainer is currently being utilized. The unique design of the holder essentially stabilizes the head in a cushion, minimizing any discomfort normally caused by ear bars and pressure points used to immobilize the head for awake animal imaging. The new holder can be inserted and withdrawn while the volume coil is positioned in the magnet greatly reducing the set-up time between studies. The new holder also has a detachable heating element of forced hot water that cradles the body tube and is used to maintain body temperature when animals are anesthetized for long imaging protocols (> 60 min) like Diffusor Tension Imaging.
