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Effects of different decellularization methods on biomechanical
properties and histological structure of annulus fibrosus in pigtail
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Abstract; Objective To investigate effects of different decellularization methods on biomechanical properties and
histological structure of annulus fibrosus in pigtails and provide experimental evidence for the construction of tissue
engineering annulus fibrosus. Methods Sixty fresh annulus fibrosus were dissected from caudal disks of pigs
and randomly assigned to 4 groups with 15 in each group. Triton X-100 group( Group A) . annulus fibrosus were
treated with hypotonic Tris-HCI buffer for 48 hours and de-cellularized with Triton X-100, DNase | and RNase A.
SDS group (Group B) : annulus fibrosus were subjected to 3 cycles of freeze-thaw and subsequently de-cellu-
larized with SDS, DNase | and RNase A. Trypsin group ( Group C) : annulus fibrosus were de-cellularized with
Tris buffer containing trypsin, DNase [ and RNase A. Control group: fresh annulus fibrosus underwent no treat-
ment. After the decellularization process was completed, hematoxylin-eosin (HE) staining was conducted to ex-
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amine the efficacy on cell removal, and the ultrastructure of annulus fibrosus were observed by scanning electron
microscopy. The collagen content, glycosaminoglycan ( GAG) content and biomechanical parameters in each
group were also detected. Results HE staining and scanning electron microscopy showed that no residual cells
were found in Group A, B and C. The structure of annulus fibrosus in Group A was not disturbed, while that in
Group B and C was damaged severely and slightly, respectively. There was no statistical difference in collagen
content among Group A, B and C, as compared to the control group (P >0.05). But the GAG content was sig-
nificantly more lower in Group A, B and C than in the control group (P <0.05). There was no statistical differ-
ence in ultimate load, ultimate stress, toughness, elastic modulus and mechanical work to fracture between
Group A, C and control group ( P>0.05) , while these parameters of Group B were lower than those in the con-
trol group ( P <0.05). Conclusions The Triton X-100-treated annulus fibrosus retained the major extracellular
matrix composition after cell removal and preserved the major structure and mechanical strength, which is prefer-

able for the construction of tissue engineering annulus fibrosus.
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Fig.1 Schematic of location for annulus fibrosus test specimens
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Fig.2 Load-displacement curve
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Fig.3 HE staining of annulus fibrosus in each group( x200) (a) Control group, (b) Group A, (c¢) Group B, (d) Group C
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Fig.4 Scanning electron microscopy view of annulus fibrosus in each group (a) Control group( x200), (b) Group A( x80), (c¢) Group B
(x80), (d) Group C( x80)
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®1 RAFETNEMNFERHIE(n=10)

Tab.1 Biomechanical properties of annulus fibrosus in each group

il W BRE A/ N e BRI 77/ MPa B A2/ % PE/(N - mm™')  SRPERTL/ MPa Wi ¢/ m)
X HRZH 22.98 +2.10 5.86 +1.13 0.34 +0.05 17.00 2. 89 30.71+5.47 29.62 +5.26
A4 24.52+3.83 6.02 +0.83 0.41 +0.05 15.58 +1.62 28.89 +5.50 30.85 5.15
B 41 11.27 £2.68 2.86 +0.34 0.39 +0.07 5.45+1.10 14.71 £1.19 16.23 £4.27
C4l 20.18 +3.31 4.94 +0.58 0.28 +0.06 17.67 £3.28 34.94 +3.53 35.14 +4.93
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