1. Injection into the cisterna magna to access the CNS


To access the CSF space of mice, the most common procedure is an intraventricular injection performed using a stereotactic apparatus. This procedure is, however, time consuming and limits the number of mice that can be treated in a single experiment. Here we describe the application of a quick and simple intracisternal (i.c.) injection technique that can be used to delivery cytokine genes within the CNS. 
2. Materials
2.1 Injection procedure

2.1.1 Flat forceps

2.1.2 Dental needle 27Gx13/16” (0,40x21mm) 

2.1.3 Bunsen burner

2.1.4 Polyethylene tubing I.D. 0.38mm (0.015’’) O.D. 1.09mm (0.043’’) (Becton Dickinson no.427406)

2.1.5 10l Hamilton GC syringe

2.1.6 Diethyl ether

2.1.7 Multichannel pipet reservoir

2.1.8 Pipet tip box

3. Method

3.1 Intracisternal injection of vectors in mice
3.1.1
Needle preparation. Needles are prepared as described by Ueda et al. (18). Measure 3.5mm from the tip of a large forceps and sign the point with a marker. 

3.1.2
Used the marked forceps as a tool to bend a 27 gauge dental needle keeping the cutting edge towards the inside of the loop. The needle should result j shaped with an angle of approximately 40º.

3.1.3
Before re-capping, the needle should be briefly flamed. 

3.1.4
Dental needles have a short needle at the opposite end as well. Connect a 1cm long polyethylene tubing, internal diameter 0.38mm, to the short end. Several needles can be prepared and kept for further use. 

3.1.5
Connect the dental needle, through the polyethylene tubing, to the needle of a 10l Hamilton syringe. 

3.1.6
Fill the resulting injecting device aspirating the viral vector containing solution from a reservoir for multichannel pipettes.

3.1.7
Briefly anaesthetize the mouse with ether, lean it on a small box (e.g. a pipette tip box), and bent the head slightly forward (figure 4). Run the needle along the external surface of the occiput and insert it into the cleft between the occiput and the atlas vertebra through the intact skin, muscles and ligaments in the midline at the back of the neck (figure 4). The bent part of the needle is kept in close contact with the internal surface of the occiput for the entire length (figure 4). The operator should learn to recognize the feeling of the needle being “hooked” to the mouse skull.

3.1.8
Inject the vector containing solution in approximately 10 seconds (best done by a second operator) and keep the needle in place a few more seconds before extracting it (see Notes 1-2). The same needle can be used for several mice to be injected with the same vector. Mice recover rapidly from the procedure showing no evident adverse effects of the injection (see Notes 3-6).

The entire injection procedure takes less than a minute. If the procedure has been performed correctly, your vector should have been distributed throughout the ventricular and CSF space (see Note 7). 

4. Notes

Note 4.1.

Applying excessive pressure will cause hydrocephalus.

Note 4.2

10l is the highest injectable volume. Injection of more fluid will result in reflux along the needle track.

Note 4.3

Mice sometimes become ataxic due to cerebellar lesions. The length of 3.5mm indicated for the bent part of the needle works with most mice strains at different ages. If, however, this becomes a recurrent problem, or if the injection technique is applied to small or very young mice, shortening the needle length has to be considered.

Note 4.4

Mice that underwent intracisternal injection will loose some weight the forthcoming two days, probably because of reduced food intake.

Note 4.5

After intracisternal injection, we were able to demonstrate a transient local inflammatory reaction, with an increase of the blood brain barrier permeability, lasting less then a week. Neuropathological signs of inflammation are, however, absent.

Note 4.6

Intracisternal injection can be repeated but, in our experience, at least 5 days apart.

Note 4.7

Although liquoral circulation goes from choroid plexi, where it is produced, to the cauda, the intracisternal injection will transiently revert the flux direction allowing viral vector particles to reach the whole ventricular system.

