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[Abstract] Objectives: To study the development of scoliosis and its risk factors in tight skin(TSK) mouse,
and to evaluate the progression of scoliosis in clinical practice. Methods: 36 two—week—old TSK mice were
divided into 6 groups (6 mice in each group) according to different time of sacrifice. The TSK mice were
weighted at different time points(4 weeks, 6 weeks, 8 weeks, 10 weeks, 12 weeks and 14 weeks). Then the
mice were euthanized on different time points (4 weeks, 6 weeks, 8 weeks, 10 weeks, 12 weeks and 14
weeks), and spine samples were collected and stored properly. Micro—computed tomography was used to scan
all the spine samples to obtain cross sectional images, which were modified originally by image processing
software "Image J". Then the processed images were imported into the software "Mimics 14.11" for 3D re-
construction and coronal Cobb angle and associated parameters,including kyphosis angle, rib length, vertebral
width and height. Pearson correlation analysis was used to study the correlations of Cobb angle with kyphosis
angle, rib difference between two sides, vertebral width, anterior vertebral height, posterior vertebral height,
difference between anterior and posterior vertebral height, body weight. Results: The coronal Cobb angle was
7.69°+4.57°(3.26°-14.92°), 14.20°+7.52°(2.11°-21.66°), 11.50°+4.40°(4.78°-18.54°), 14.40°+6.23°(4.54°-22.12°),
17.38°+10.93°(4.12°-29.24°) and 21.71°+7.73°(13.07°-33.88°) on 4 weeks, 6 weeks, 8 weeks, 10 weeks, 12
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weeks and 14 weeks old respectively. The correlation of Cobb angle with kyphosis angle, rib difference be-

tween two sides, vertebral width, anterior vertebral height, posterior vertebral height, difference between anteri
or and posterior height, weight was —0.053(P=0.769), -0.138(P=0.444), —-0.186(P=0.301), 0.567(P=0.001), 0.554
(P=0.001), 0.086(P=0.643) and 0.482(P=0.005) respectively. Conclusions: The coronal Cobb angle of TSK

mice increases with their growth. The progress of scoliosis is correlated with anterior vertebral height, posterior

vertebral height and weight in TSK mouse, while no with other parameters involved in our study.
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Figure 1 a The measurement of coronal Cobb angle.

The two horizontal lines are the lines along with the top and
bottom vertebral bodies of scoliosis separately. Cobb angle is measured as the angle between the two longitudinal lines,
which are the vertical lines of the two horizontal lines b Measurement of anterior and posterior lumbar height. Red and
yellow lines stand for the anterior and posterior lumbar height separately ¢ The 3 different color curve lines stand for
the length measurement of 3 ribs. The start and end points of the curve lines are the tip of costal head and the os-

seous end of the same rib separately

#£1 TSK REAEFAREESAEHEBIRA Cobb A (®)
Table 1 The coronal Cobb angle of TSK mouse at different growth time points
v TSK-1 TSK-2 TSK-3 TSK—4 TSK-5 TSK—6 P bnite 22
ge (x+s)
41 (4 week) 14.92(L5) 4.19(T8) 433(T11) 9.03(T11) 10.38(L1)  3.26(T11) 7.69+4.57
6 (6 week) 15.91(L3) 14.74(L3) %}:82%; 9.29(12) 2.11(L1) 21.50(L1) 14.207.52
8J% (8 week) {gg‘l‘%; 10.65(L3) 10.71(L3) 12.23(T12) 12.08(L2) 478(13) 11.504.40
10/ (10 week) }gggg’fg 11.09(L1) 22.12(T7) 15.61(13) 4.54(T10) 13.69(13) 14.406.23
12 (12 week) %g%‘l‘gﬁ)z) 121{5753(%)) 15.87(T7) 4.12(L3) 25.51(T8) 479(L3) 17.38£10.93
. 18.37(T8) 13.07(T5) 21.81(L2) 2728(T11)

148 (14 weel) 33700 AL Pt 33.88(T10) a0y 1s87TIn 21712773

TE:TSK, B B /INRL T, it L, WA

Note: TSK, tight skin mouse; T, throacic; L, lumbar
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Table 2 The kyphosis angle of TSK mouse at different growth time points
v TSK-1 TSK-2 TSK-3 TSK—4 TSK-5 TSK-6 BT EE
ge xS
4 (4 week)  11176(T12)  103.07(T12)  112.53(T11)  79.35(T12) 70.55(T11) 78.73(T11) 92.67+18.59
65 (6 week) 96.55(T12)  118.63(T12)  11445T12)  115.11(T12)  106.60(T12)  99.34(T11) 108.45:9.08
8J4 (8 week) 95.51(T12) 111.68(T12) 131.77(T11) 137.46(T11) 125.48(T11) 120.33(T11) 120.38+16.89
10/ (10 week)  92.86(T11)  11423(T12)  70.82(T11)  102.42(T12)  106.84(T12)  97.45(T11) 97.43:16.77
1212 week)  10590(T11)  103.73(T12)  10L.19(T12)  118.14(T12)  12736(T11)  11123(T11)  111.26x11.11
14 (14 week)  9845(T11)  101.68(T12)  11655(T12)  110.82(T11)  90.06(T11)  101.71(T11) 103.219.34
TE:TSK, 5B /INRL T, B
Note: TSK, Tight skin mouse.; T, throacic
®3 TSKRHERARKREBAHMWEKE. EHEFEESSERKE (n=6,x+s)

Table 3 Rib length, vertebral width, anterior vertebral height, posterior vertebral body height and weight of TSK

mouse at different growth time points

4 KB (mm)

ZEHEATE P 55 12 (mm)

A Rib length Hf*ﬂ?(*fﬁﬁlﬁ Vertebral height T ()
Age % £ Vertebral width T I 4 Weight
Left Right Anterior Posterior

4JE (4 week) 110.07+2.65 113.42+4.19 9.17£0.53 10.75x1.05 11.5420.83 12.8122.72
64 (6 week) 133.90+13.72 133.52+14.81 9.92:0.66 13.67+0.96 14.85+1.18 16.56+1.83
8JH (8 week) 134.82+7.37 136.15+10.13 9.97+0.82 16.32+0.89 17.431.32 19.64+1.89
10J8 (10 week) 138.33+3.83 139.41+5.96 10.60+0.81 16.32+0.72 17.72+0.77 21.53+0.82
128 (12 week) 140.53£7.93 141.65+4.08 9.24+0.95 17.13£1.01 18.1620.71 22.23+0.64
14 (14 week) 148.62+2.26 151.35%2.70 9.53+0.69 19.91+0.57 19.110.49 22.01£1.45
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Table 4 The results of correlation analysis between coronal Cobb angle and kyphosis, rib asymmetry, vertebral width,

anterior vertebral height, posterior vertebral height, difference between anterior and posterior vertebral height, weight

BRI M OB R (A A A R 58 ) IBE A A A i 25 v 2 MEEAE ME AR 5 25 1o 2 MG SR R

Kyphosis angle  Rib asymetry  Vertebral width Anterior vertebral length Posterior vertebral length Anterior—posterior Weight

JHEFE g 0s3 ~0.138 ~0.186 0.567 0.554 0.086 0.482
orrelation
i 0.769 0.444 0.301 0.001 0.001 0.643 0.005
value
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