        Henderson Lab – Standard report form for motor analysis

* see attached comments for reporting parameters -  see also ROD-A.B for examples
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	Additional comments:
	
	
	
	
	


Motor analysis (Day 2):

	Analysis of dynamic gait
	
	
	
	
	

	Additional  motor tests:

(not typically performed)

-open field/swimming ability for 5 min.

-vertical pole climb (2 cm dia. - cloth tape) 


	
	
	
	
	


Guidelines for application of motor performance tests: 

   The motor tests performed may examine more than 1 functional parameter, so results are reviewed as a function of performance on all tests performed (typically 15-20 mice examined per genotype per study).  Most motor properties are stable by 30 days of age, however we typically test mice at 8-9  weeks of age.   For other motor parameters, see also BBB rating scale (DM Basso et al., J. Neurotrauma 12, pp 1-21). Test are typically performed in the order indicated below:

Day 1:

1. Hindlimb extension reflex:  

 Mice are held suspended by the tail at a distance of 10 cm (distance from forepaws) from a supportive surface for 3 seconds.  The response of each animal to 10 successive lifts is then noted: 

0 = no extension, animal clutches limbs close to body

1 = hindlimb extended, but no extension upon nose/whisker contact 

2 = hindlimb extension upon whisker contact

3 = hindlimb extension immediately prior to whisker contact

4 = early vigorous extension of hind limbs 

800 mice (SHIRPA), all score  2-3 according to these criteria. Full extension of the fore and hind limbs is a typical response, thus any "clenching" of the limbs (as observed for a number of neuromuscular mutants) should be noted. 

2. Edge performance:

Test assesses coordinated movements of the limbs.  Mice are placed on  3 mm wide grip-able surface 30 cm long and 28 cm in height, and are examined for maneuverability toward the stable platforms located at either end of the runway.  Animals are scored as follows:

1 - crosses edge easily without undue effort, can reverse on 3 mm edge, can reach platform from distance of 15 cm easily.

2 - reaches stable platform with substantial difficulty, can reach platform from distances of <7 cm.  Tremor typically evident.

3 - extreme difficulty in edge navigation, cannot make progress on edge, however can maintain grip on edge for 8-10 sec.

4 - unable to move on edge or maintain grip in any circumstances, falls regardless of placement.

3. Hindlimb grip response: 

 An animal's forelimbs are placed on a platform 6.8 cm high, while its hind limbs are allowed to grip a lowered metal bar (height 3.5 cm) which is 3 mm in diameter.  Specifically, the response of hind digits to grip the 

grip the bar is examined. 

0 - full grip onto bar

1 - partial grip on bar (grip does not immediately occur as a function of dynamic load)

2 - no ability of digits to grip (enclose) metal rod. In these cases, any abnormal flexure of the foot as a function of dynamic load (extension rather than flexion) should be noted.

4. Wire platform:

 Mice are examined for their ability to move across a wire mesh composed of grids 2 cm square (mesh 2 mm thick). The number the full foot falls through the mesh of the level wire platform is then recorded while the animal traverses the platform over a 60 second period.  Animals are induced to actively traverse the platform by gentle touching of the body by the handler.

5 . Platform performance at ninety degrees:

  In this assay, the mouse is placed on the wire platform, which is then inclined 90 degrees. The time it takes the animal to traverse the entire distance of the platform with gentle encouragement to the top (24 cm) is then recorded. For animals which are able to traverse the platform, but unable to reach the top; the time to 50% completion (12 cm) is typically recorded.

6. Grip strength: 

 The mouse is induced to grip a grip-able wrapped wire surface (4 mm in diameter).  Strength of its grip is assessed using a wire dynamometer. Scores are determined for the best 4 out of 7 grips. Average scores (in grams) are recorded for two 

types of grips, all four limbs, and forelimbs alone.

7. Rotorod performance: 

 The final test is a performance on a grip-able rod (diameter,

3 cm × 40 cm length) at various revolution speeds.  We examine motor performance at the following levels: 

0 - cannot remain on stationary rotorod.

<8 rev./min -  cannot remain on rotorod at 8 rev/min, typically cannot grip rotorod in inverted position.

15 rev./min - maintains balance on rotorod at 15 rev/min for >5 cycles.  We typically employ steady state rotorod experiments, in which the animal is examined at a particular speed (0, 8, 15) for 2 minutes.  Animals are examined for 3x 3 min trials, and scored in terms of their most successful trial. 

8. Additional comments: Any additional comments regarding behaviors not captured by the above assays are typically indicated in brief by the handler at this time. 

Day 2: 

Analysis of dynamic gait: Animals are placed in the walking path and a film of the dynamic gait obtained at ventral and lateral positions at a given speed. For wild-type mice gaits are obtained at: A setting of 85 rpm (10.9 cm/sec for C57bl/6J and CD1 mice) or, a setting of 65 rpm (7.67 cm/sec for 129Sv/imj mice). For mutants showing motor impairments, the effective gait speed is typically determined for these animals (this is typically in the range of 20 to 40 rpm (1.99 or 4.82 cm/sec) for most mutants we have examined. Alterations in walking speed are necessary for different genotypic groups, as too slow or too high a tread speed will lead to artifacts. From these data, parameters such as stride length, stride width, cross-reciprocal step, paw placement, and toe spread are examined. Typically a minimum of 20 steps cycles are examined in this assay. 

Static analysis of gait: In this assay, parameters are assessed by mice walking across a cellulose acetate sheet, which is then developed using methyacrylate fumes in a closed system.  Using this assay several parameters of gait can be examined.  Our runway is 6 cm wide at 34 cm long and terminates in a darkened hiding area.
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