Injury and Healing Effect on Fatigue Properties of Collagen V. =

Haploinsufficient Female Murine Tendons

Jaclyn A Carlson?!, Zakary M Beach?, Stephanie N Weiss?, David E Birk?, Louis J Soslowsky*
IMcKay Orthopaedic Research Laboratory, Philadelphia, PA, 2Morsani College of Medicine, University of South Florida, Tampa FL

Introduction
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Mateﬂa‘s aﬂd MethOdS Figure 3. Tangent Modulus BP1 (A) and BP2 (D). Tangent Stiffness BP1 (B) and BP2 (E). Secant Modulus BP1 (C) and BP2 (F). Col5a1+*-
tendons had persistent decreases in tangent modulus, tangent stiffness and secant modulus 3 and 6 weeks Pl at BP1 and BP2. WT tendon
e Adult (day 120) female WT C57BL/6 and heterozygous Col5a1t- decreases seen 3 weeks Pl were only persistent to 6 weeks Pl in tangent modulus. Solid lines denote significance and dashed lines denote trends.
mice, a model for cEDS, were used (IACUC approygd). A Hysteresis BP1 B Hysteresis BP2
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* Cyclic loads corresponded to 20% and 55% maximum stress
. Fatigue parameters were analyzed at breakpoints (BP), marking |* Properties of Col5al*- tendons were persistently affected to a later time-point Pl, while the fatigue properties of

the ends of the primary phase (BP1) and secondary phase (BP2) WT tendons showed minimal differences later in healing
(Fig. 2) of the fatigue life curve  Collagen V deficient mice have a delayed healing response, with changes persisting to 6 weeks PI, while
WT tendon fatigue properties recover by 6 weeks Pl

55% o Fatigue Cyclic Loading « Genotypic differences in uninjured tendons indicate that collagen V plays a role in the tendon response to cyclic
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« Hysteresis analysis indicates that energy loss is different throughout fatigue life between WT and Col5al*"

tendons following injury
« WT tendons show increased hysteresis at the end of the primary phase, while Col5al*- tendons show

Time Increased hysteresis at the end of the secondary phase
Primary Secondary « More energy is lost at the end of fatigue life in Col5al*- tendons, while the opposite is true for WT
| tendons
= | * Collagen V affects the ability of the tendon to heal in a manner that resists microstructural damage
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used to assess the effects of genotype, Injury time-point, and
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