
INTRODUCTION
Human single muscle �ber structure and function analysis provides researchers 
with vast information regarding muscle plasticity. Unfortunately, the traditional 
method of mechanically isolation with tweezers is labor and time intensive. 
Other isolation methods using enzyme digestion (such as collagenase) are 
e�ective in animal muscle tissue preparation. However, the application of 
collagenase for the purposes of isolating individual human muscle �bers lacks 
investigation. Therefore, the purpose of this experiment was to evaluate the 
capacity of collagenase digestion to serve as a viable, non-mechanical option 
for the separation of individual’s skeleton muscle �bers.

METHODS

RESULTS
The incubation of the tissue sample 
successfully broke down in 0.2% collagenase 
for 24 hours at room temperature. The 
individual �bers were able to be retrieved in 
a fashion that is similar to the traditional and 
mechanical approach. It is also noted that 
the integrity and quality of the �bers was 
considerably compromised in as little as 1 
hour when incubation at the physiological 
temperature of 37°C.

CONCLUSION
Isolating individual �bers mechanically 
requires the use of precision with tweezers 
and a microscope. On average, 1 minute is 
required of microscope time per �ber. 
However, the method mentioned allows for 
the collections of hundreds of individual �bers 
in less than 10 minutes of microscope time. 
Thus, enzyme digestion via collagenase 
incubation appears viable as a time and 
resource saving technique when isolating 
human muscle �bers from a biopsy sample. 
Further analysis is needed to verify the 
compatibility of collagenase digestion isolation 
with subsequent analysis techniques.

Figure 1: A bundle of tissue 
�ber in a petri dish with 
relaxing solution and 0.2% 
collagenase, taken at the start 
of the experiment incubated 
at 37°C and oscillating.

Figure 2: A bundle of tissue 
�ber in a petri dish with 
relaxing solution and 0.2% 
collagenase, taken after 30 
minutes, while incubated 
at 37°C and oscillating.

Figure 3: A bundle of tissue 
�ber in a petri dish with 
relaxing solution and 0.2% 
collagenase, taken after 1 
hour, while incubated at 
37°C and oscillating.

Figure 4: A bundle of tissue 
�ber in a petri dish with 
relaxing solution and 0.2% 
collagenase, taken after 1 
hour and 30 minutes, 
while incubated at 37°C 
and oscillating.

Figure 5: A bundle of tissue 
�ber in a petri dish with 
relaxing solution and 0.35% 
collagenase, taken at the 
start of the experiment, 
while incubated at 37°C 
and oscillating.

Figure 6: A bundle of tissue 
�ber in a petri dish with 
relaxing solution and 0.35% 
collagenase, taken after 30 
minutes, while incubated at 
37°C and oscillating.

Figure 7: A bundle of tissue 
�ber in a petri dish with 
relaxing solution and 0.35% 
collagenase, taken after 1 
hour, while incubated at 
37°C and oscillating.

Figure 8: A bundle of tissue 
�ber in a petri dish with 
relaxing solution and 0.35% 
collagenase, taken after 1 
hour and 30 minutes, while 
incubated at 37°C and 
oscillating.

ABSTRACT
Introduction: Human single muscle �ber structure and function analysis 
provides researchers with vast information regarding muscle plasticity. 
Unfortunately, the traditional method of mechanically isolation with 
tweezers is labor and time intensive. Other isolation methods using enzyme 
digestion (such as collagenase) are e�ective in animal muscle tissue 
preparation. However, the application of collagenase for the purposes of 
isolating individual human muscle �bers lacks investigation. Purpose: 
Evaluate the capacity of collagenase digestion to serve as a viable, 
non-mechanical option for the separation of individuals skeletal muscle 
�bers. Methods: Tissue samples (~10-20 mg) from previous investigations 
were retrieved from the freezer where they were stored in “skinning 
solution” (with propionic acid). Separate samples were placed in ~5 ml of 
either 0.2% or 0.35% collagenase plus “relaxing solutions” and oscillated for 
a range of 30 min – 30 hr at either room temperature or 37°C. Sample 
quality was visually and/or microscopically inspected at various time points. 
Results: Incubation in 0.2% collagenase for 24 hours at room temperature 
successfully broke down tissue samples such that individual �bers could be 
retrieved in a fashion similar to the traditional, mechanical approach. 
Shorter time periods failed to su�ciently free single �bers from the larger 
bundle. The integrity and quality of the �bers was considerably 
compromised in as little as 1 hr. when incubation at the physiological 
temperature of 37°C. Conclusion: Mechanical isolation of individual �bers 
requires high precision with tweezers and a microscope, requiring ~1 
minute of microscope time per �ber. The method described here allows 
collection of several hundred individual �bers in <10 minutes of microscope 
time. Thus, enzyme digestion via collagenase incubation appears viable as a 
time and resource saving technique when isolating human muscle �bers 
from a biopsy sample. Further analysis is needed to verify the compatibility 
of collagenase digestion isolation with subsequent analysis techniques.
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Experimental Design

1. Retrieve multiple bundles of tissue sample (~10 – 20 mg) from previous  
 investigations that were stored in skinning solution containing   
 propionic acid.

2. Place a bundle in ~5 mL of 0.2% collagenase and another bundle in ~5  
 mL of 0.35% collagenase, both with relaxing solution in a petri dish.

3. Oscillate the dish from a range of 30 min. – 30 hr. at either room   
 temperature or 37°C.

4. Observe the quality of the sample visually and/or microscopically at  
 various time points.


