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Wire Hang Test Chamber Yields More Consistent Results
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Evaluation of muscle strength is an essential step for researching neuromuscular disorders. Multiple animal models have been 
developed to measure muscle strength in rodents, including the Wire Hang test.

For this test, the animal is placed on top of the cage lid which is made of very thin wire. Once the mouse has settled, the lid is 
inverted. The time that a mouse can hang in this position is determined by a number of factors, including the physical properties of 
the muscles. However, there are many factors that can interfere with the correct measurement, including the ability of rodents to 
grip the cage lid for long periods of time depending on the thickness of the wires.. 

To address this problem, O’Hara developed the Wire Hanging Test Chamber (WH-3002). This single mouse unit is constructed 
with wire thin enough to allow the animal to grip the cage lid but thick enough to prevent the subject from hanging on for prolonged 
periods of time. 

Due to its more rigorous test of mouse muscle performance, the O’Hara Wire Hanging Test Chamber yields a more consistent and 
meaningful output than the more traditional wire hang apparatus.

After placing the mouse on top of the canopy and allowing time for the animal to settle, invert the canopy, causing the mouse to 
hang onto the mesh wire. A stopwatch can be used to manually record the time until the mouse drops to the bottom of the box with 
a 1–10-minute cutoff time. Remove the slide box located at the bottom of the apparatus for easy extraction of the animal.

To prevent animal injury, place bedding on the bottom of the slide box.

User’s Manual of O’Hara WH-3002

Specifications

Outer Dimensions Materials

Width 220 mm

Depth 220 mm

Height 330 mm

Mesh Wire 10 mm x 10 mm

Mesh Wire Stainless Steel

Box Polyvinyl Chloride

Cleaning:
Remove the wire mesh by unscrewing the screws. Once removed, the wire mesh and the box apparatus can be washed with a neutral detergent  
or ethanol. 
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Shirane M.; Shoji H., Hashimoto Y., Katagiri H., Kobayashi S., Manabe T., Miyakawa T. & Nakayama KI. Protrudin-deficient mice 
manifest depression-like behavior with abnormalities in activity, attention, and cued fear-conditioning. Mol Brain. (2020)  
https://link.springer.com/article/10.1186/s13041-020-00693-3

A rodent model was used to examine the physiological role of the human protrudin gene, ZFYVE27 or SPG33 - which, when 
mutated, causes hereditary spastic paraplegia (HSP). 22 wild-type (WT) and 17 PRT-/-  C57BL/6 J male mice were used to conduct 
behavioral tests. The researcher’s constructed a targeting vector to delete the genomic region containing the first ATG codon of 
the protrudin gene and introduced it into mouse embryonic stem cells (ESCs) via transfection. The ESCs were then injected into 
C57BL/6 J mouse blastocysts, and chimeric males were later identified. The protrudin-deficient mice were found to have decreased 
body size and weight, as well as a manifestation of pleiotropic behavioral abnormalities. 

The O’Hara Wire Hanging Test Chamber for single mouse (WH-3002) was used to assess the muscular strength of the WT and 
chimeric male mice. The mice were placed onto the wire-mesh, gently inverted, and the latency to falling was recorded with a 
60-second cutoff time. Each mouse was tested three times and the greatest value was used for statistical analysis. As a result of the 
experiment, the wire-hang test indicated that muscular strength and endurance of the PRT-/-  mice was significantly greater than 
the WT. Analysis of covariance with body weight as the covariant revealed that there was no genotype effect on wire-hang latency.

Research Example 1

Wire Hanging Test as described in:

Protocol

Fig. 1. O'Hara WH-3002 Wire Hanging Cage 
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Inoue T., Hoshina N., Nakazawa T., Kiyama Y., Kobayashi S., Abe T., Yamamoto T., Manabe T., & Yamamoto T. LMTK3 deficiency 
causes pronounced locomotor hyperactivity and impairs endocytic trafficking. J Neurosci. (2014).  
https://www.jneurosci.org/content/jneuro/34/17/5927.full.pdf

Lemur tyrosine kinases (LMTKs) are a family of protein kinases that are primarily expressed in the CNS, the physiological function 
of which remains unknown. The research’s sought to investigate the function of a LMTK3 genetic knockout in a rodent model by 
constructing a targeting vector for generation of Lmtk3-KO mice and electroporating it into TT2 embryonic stem cells (ESCs). 
ESC lines were then injected into ICR 8-cell-stage embryos to generate chimeric mice. 15 wild-type (WT; Lmkt3+/+) and 15 chimer 
(Lmkt3-/- KO) male littermates (8-11 weeks old) conducted behavioral tests to examine the abnormal behaviors - pronounced 
locomotor hyperactivity, reduced, anxiety behavior, and decreased depression-like behavior - commonly observed in Lmkt3-/- mice. 

The O’Hara Wire Hanging Test Chamber for single mouse (WH-3002) was used to assess the muscular strength of the WT and 
chimeric male mice. In the behavioral wire-hang test, the mice were placed on the wire grid of the WH-3002, inverted gently so 
that they gripped the wire, and the latency to fall within 300-seconds was manually recorded. Each mouse was tested twice and the 
average latency to fall was calculated. At the conclusion of the test, there was no statistical difference (one-way ANOVA) between 
the performance of Lmkt3-/- KO and WT mice.

*Production and commercialization of this equipment by permission of Dr. Koji Gomi of Nihon University, Department of Veterinary Medicine  

(former Gunma University).

Research Example 2

Wire Hanging Test as described in:

Protocol


