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INTRODUCTION: 
Cell therapy involving mesenchymal stromal 
cell (MSC) was proven to be effective on 
tendon regeneration by improving the 
clinical outcome scoring and higher 
production of collagen and alignment. 
Adipose-derived mesenchymal stromal cell 
(ADMSC) was popularised as choice of 
MSC cell therapy for its ease in harvesting 
and high cell proliferation rate. Running 
exercise can speed up the tendon recovery 
process by increased in remodelling of 
extracellular matrix and biomechanical 
properties of injured tendon. We proposed 
incorporating running exercise programme 
on ADMSC cell therapy in tendon injury 
will significantly improve the biomechanical 
properties of tendon in animal model. 
 
METHODS: 
Adult Sprague-Dawley (SD) rat allograft 
adipose tissues were harvested for ADMSC 
isolation and culture. Twenty-four adult 
male SD rats were randomised into four 
groups, namely non-treatment-non-exercise, 
non-treatment-exercise, ADMSC treatment-
non-exercise, and ADMSC treatment-
exercise groups. Partial defect localisation 
was made at the right Achilles tendon. Rat 
in treatment group was injected with 1 X 106 
ADMSC in 100μL immediate after skin 
closure. A planned 1-month thread mill 
running exercise programme was conducted 
for exercise group SD rats. All rats were 
euthanised at 1-month after injury and the 
tendons were retrieved for mechanical 
testing. Tendon ultimate tensile loading 
force (UTF) and stiffness were analysed 
using One-way ANOVA test. 
 
RESULTS: 
Both the mean of UTF and stiffness for the 
ADMSC treatment-exercise group were 

significantly higher than non-treatment-non-
exercise group and non-treatment-exercise 
group (p<0.05).  
 
Table 1: Comparing mean UTF of injured 
Achilles tendon among 4 experimental 
groups of SD rats 

 
 
Table 2: Comparing mean stiffness of 
injured Achilles tendon among 4 
experimental groups of SD rats 

 
 
DISCUSSIONS: 
Group 4 has significant higher UTF and 
stiffness. ADMSC probably had gone 
through in vivo differentiation at the tendon 
defect site via mechano-transduction 
contributed by running exercise. Similar 
tendon circumference among all groups but 
different mechanical properties infers that 
the difference is at cellular level, likelihood 
of higher ratio of tenocytes to fibrous tissues 
had contributed to the mechanical strength 
of the injured tendon. 
 
CONCLUSION: 
Cell therapy using ADMSC together with 
running exercise have synergistic effect on 
Achilles tendon biomechanical properties in 
SD rat evidence by significant stronger UTF 
and stiffness. 
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