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Construction and evaluation of a mouse model of knee osteoarthritis with yang-deficiency and blood-stasis
syndrome
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ABSTRACT Objective:To explore the effective method for building a yang-deficiency-blood-stasis-type knee osteoarthritis( KOA ) mouse
model. Methods : Twelve 10-week-old specific pathogen free ( SPF) -grade male CS7BL/6] mice were selected out and were intervened by
destabilized medial meniscus( DMM ) method for inducing KOA. After successful modeling,the 12 KOA model mice were randomly divided
into yang-deficiency-blood-stasis-type KOA group and KOA control group,6 cases in each group. The mice in yang-deficiency-blood-stasis-
type KOA group were bred in plastic box submerged in ice-water mixture,,and they were fed with ice-water mixture ,while the ones in KOA
control group were bred normally in a dry environment of 22 °C. After 10-week feeding, the yang-deficiency and blood-stasis syndrome in
KOA model mice were observed and evaluated,and the gaits were analyzed. After that,the mice were executed by using cervical dislocation

method ,and the knee samples were harvested from their right hind limbs. The knee samples were scanned and analyzed by using micro-CT
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and CTAnl. 10 software respectively,followed by observation on histopathological changes of knee tissues and determination of the expres-
sion levels of type Il collagen al chain( Col2A1)in knee cartilage. Results:(DThe scores of yang-deficiency syndrome and blood-stasis syn-
drome were higher in yang-deficiency-blood-stasis-type KOA group compared to KOA control group(13.33 +1.37 vs 3.50 +1. 23 points,
t=13.120,P =0.000;4.83 £0.75 vs 0.83 £0.75 points,t =9.200,P =0.000) . @The complete gait analysis data was collected from 5
mice in each group. The paw area and stride length of the right hind limbs were smaller in yang-deficiency-blood-stasis-type KOA group
compared to KOA control group(0.610 +0.094 vs 0.758 +0.042 cm(2) ,6= —3.211,P =0.012;1.780 £0.045 vs 2.040 £0. 152 cm,
t=-3.677,P =0.006). There was no statistical difference in the time of swing phase and stance phase of the right hind limbs between the
2 groups(0.060 +£0.004 vs 0.060 +0.009 seconds,z = —0.096,P =0.963;0.062 £0.009 vs 0.076 £0.014 seconds,z = —1.810,P =
0.137). @ The bone volume fraction was lower and the trabecular separation was greater in yang-deficiency-blood-stasis-type KOA group
compared to KOA control group(55.582 £2.810 vs 69.248 +1.884% ,t = —6.997,P =0.002;0. 114 £0.009 vs 0.077 +0.010 mm,t =
4.883,P =0.008) ;while there was no statistical difference in trabecular thickness and trabecular number between the 2 groups (0. 148 +
0.005 vs 0.210 £0.036 mm,t = —2.939,P =0.094;3.767 £0. 100 vs 3.368 +0. 547 trabeculae/mm,¢ =1.243,P =0.282). @The
knee cartilage loss was observed in the model mice of the 2 groups,and it was more severe in yang-deficiency-blood-stasis-type KOA group
compared to KOA control group. (®The positive expression area ratio and average optical density of Col2A1 in knee cartilage were lower in
yang-deficiency-blood-stasis-type KOA group compared to KOA control group (0. 144 +0. 003 vs 0. 163 0. 003% ,t = - 6.580,P =
0.003;0.051 £0.002 vs 0.095 +0.004 lux,t= —15.878,P =0.001 ). Conclusion ; Combination of DMM with low temperature induction

is an effective method for constructing a mouse model of KOA and yang-deficiency and blood-stasis syndrome.
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