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Aa K & ADAMTS -5 A B &k SIK ToRIEL SR A E (#4854 B LSD -1=7.562,P =0.000;3#% 45 8 J& :LSD -1 =8. 119,
P=0.000), Z5i8:durk i 9p £ 45E-Fa iy CEP & a0 ik 8 M 2 KR B R AUHE 18] & CEP 18 % JR i 45 A4 A 69 — A4 7T 4777 %
KR HEZRTET,REBLREE;EE;REEARE S | 2 M/MIEEEREFNBREAHEERE
BBl B/NRYB;BINESTBEE; §/INREE; KRR ,Sprague - Dawley ; Zim iR 2, 314 ; i SK 16

Construction and evaluation of disease — syndrome combination rat model of intervertebral disc cartilage end-
plate degeneration due to kidney deficiency

XIA Bingjiang, SHEN Xingchao,HU Songfeng, WEI Jinzhong, XU Yang

Shaoxing Hospital of Traditional Chinese Medicine , Shaoxing 312000, Zhejiang, China

ABSTRACT Objective: To explore the feasibility of building a disease — syndrome ( DS) combination rat model of intervertebral disc
(IVD) cartilage endplate ( CEP) degeneration due to kidney deficiency by removing bilateral ovaries and blocking the supply of nutrients to
CEPs. Methods : One hundred and eight 12 — week — old SPF — grade female Sprague — Dawley( SD ) rats were randomly assigned into blank
group , CEP degeneration model group and DS combination model group,36 cases in each group. The rats in CEP degeneration model group
were intervened by injection anhydrous ethanol into bone below the CEP of IVD. The ones in DS combination model group were removed bi-
lateral ovaries and followed by the same injection as mentioned above. Those in blank group received no intervention. After modeling, the ap-
parent characteristics of the rats were observed and recorded , followed by the measurement of quantified symptom and sign scores of kidney
deficiency. Six rats were randomly selected from each group at the 4th and 8th weeks after the modeling respectively, followed by the exami-
nation of bone mineral density( BMD) of the caudal vertebrae by X — ray scanning. The rats were sacrificed and the caudal vertebrae were
harvested for measuring the trabecular number( TN) , trabecular separation( TS) and trabecular thickness( TT) by Micro — CT scanning. An-
other six rats randomly selected from each group were sacrificed to isolate the TVDs. The hematoxylin — eosin ( HE ) staining was performed
for observing the degeneration of CEPs,and quantitative real — time polymerase chain reaction( qRT — PCR ) was employed for detecting the
mRNA expression levels of aggrecan( ACAN) and a disintesrin and metalloprotease with thrombospondin type T motifs( ADAMTS) -5 in
CEP tissues of IVDs. Results ; During the modeling,no accidental death occurred in all rats. One rat in CEP degeneration model group pres-
ented with poor healing and necrosis at the caudal incision at 3 days after the surgery,and the incision healed about one week after external
medication. The incisions of the remaining rats healed well. After modeling, the rats in DS combination model group gradually exhibited such

kidney deficiency symptoms as withered hair with a tendency to fall out,increased food intake,mental fatigue,dim eyes,dry stool, reduced
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movement and slow response , which, however, failed to be observed in rats of blank group and CEP degeneration model group. There was in-
teraction between the time factor and the group factor in quantified symptom and sign scores( F =14.326,P =0.000) . The overall compari-
son of the quantified symptom and sign scores among the three groups revealed a statistically significant difference ,implying the presence of
group effect( F =22.317,P =0.000). After modeling, the difference in symptom and sign scores quantified at different time points was sta-
tistically significant, confirming the presence of time effect (F =50.279,P =0.000). The variation trends of the quantified symptom and
sign scores were inconsistent with each other over time in the three groups,specifically in blank group,the scores did not change significant-
ly over time(1.00 £0.71,1.40 £0.55,1.80 £0.84,2.00 £1.00,F =1.573,P =0.235) ,whereas those in CEP degeneration model group
and DS combination model group displayed an upward trend over time(0. 80 £0.45,1.20 +0.45,1.60 +0.55,2.20 £0.84 ,F =5.095,P =
0.012;1.40 £0.55,3.40 £1.14,4.60 +0.55,6.80 £0. 84 ,F =39.256,P =0.000) . Two weeks after modeling, there was no statistical
difference in the quantified symptom and sign scores among the three groups( F =1.400,P =0. 284 ). However, the differences among the
three groups at the 4th,6th and 8th weeks after modeling were statistically significant(4th week after modeling: F =12.333,P =0.001 ;6th
week after modeling; F =32.462,P =0.000:8th week after modeling; F =46.083,P =0.000). The quantified symptom and sign scores of
the blank group and CEP degeneration model group were lower than those of the DS combination model group(4th week after modeling : L.SD —
:=4.082,P =0.002;LSD -7 =4.491,P =0. 001 ;6th week after modeling: LSD - =6.725,P =0.000;LSD —¢ =7.206, P =0.000;8th
week after modeling;1.SD —¢ =8.485,P =0.000;1.SD —¢ =8.132,P =0.000) . The scores were not significantly different from each other
between blank group and CEP degeneration model group(4th week after modeling; LSD —¢ =0.408 ,P =0. 690 ;6th week after modeling;
LSD —¢=0.480,P =0. 640;8th week after modeling:L.SD —¢=0.354,P =0.730). Four weeks after modeling, there was statistical differ-
ence in the BMD of caudal vertebrae among the three groups(4.15 £0.44,4.04 +0.38,3.30 £0.33 g/cm(3),F=7.719,P =0.007).
The BMD of caudal vertebrae in blank group and CEP degeneration model group were both higher than that of the DS combination model
group(LSD —¢=3.682,P =0.003;LSD —¢=3.028,P =0.011). Compared with the CEP degeneration model group,the blank group ex-
hibited no statistically significant difference in the BMD of caudal vertebrae (1SD -t =0.655,P =0.525). Eight weeks after modeling, the
difference in BMD of caudal vertebrae among the three groups were statistically significant(4.12 +0.42,3.88 +0.53,2.86 +0.63 g/cm
(3),F=7.927,P =0.006). The BMD of caudal vertebrae in blank group and CEP degeneration model group both increased compared
with that in DS combination model group(LSD —¢=3.749 ,P =0.003;LSD —¢=3.035,P =0.010). Compared with the CEP degeneration
model group,the blank group exhibited no statistically significant difference in the BMD of caudal vertebrae(LSD - =0.714,P =0.489).
Four weeks after modeling, the TN and TS showed statistically significant differences among the three groups( TN;5.01 +0.12,4. 81 +
0.12,3.86 +0. 17 trabeculae/mm, F =95.936,P =0.000;TS:0.20 +£0.03,0.24 +0.02,0.30 £0. 04 pm,F =10.807,P =0.002). The
TN was higher and the TS was lower in blank group and CEP degeneration model group compared to DS combination model group(LSD —
$=12.991,P =0.000;LSD -¢=10.657,P =0.000;LSD - =4.623,P =0.001;LSD - =2.736,P =0.018). There was no statistical
difference in TN and TS between blank group and CEP degeneration model group(TN:LSD —¢=0.432,P =0.924;TS.LSD - =1.887,
P =0.084). Eight weeks after modeling, the comparison of the TN and TS among the three groups showed statistically significant differences
(TN:4.91 £0.26,4.61 £0.55,3.05 +0. 44 trabeculae/mm, F =27.088,P =0. 000; TS:0.22 +0.04,0.23 +0.02,0.29 +0.03 wm,
F=7.679,P =0.002). Compared with the DS combination model group,both blank group and CEP degeneration model group exhibited in-
creased TN(LSD - ¢ =6.854,P =0.000;LSD -t =5.750,P =0.000) , but decreased TS(LSD —¢=3.623,P =0.003;LSD —¢=3.106,
P =0.009). There was no statistical difference in TN and TS between blank group and CEP degeneration model group (TN.;LSD - =
1.104,P =0.291;TS.LSD - =0.518,P =0.614). At the 4th and 8th week after modeling, no statistically significant difference was ob-
served in TT among the three groups(4th week after modeling:0. 08 £0.02,0.09 £0.01,0.10 £0.01 wm,F =1.462,P =0.304;8th
week after modeling:0.09 +0.01,0. 09 £0.02,0.08 £0.01 wm,F =2.400,P =0. 171). After modeling, the rats in CEP degeneration
model group and DS combination model group exhibited CEP degeneration in caudal vertebrae , manifested as irregularly arranged and clus-
tered chondrocyte, blurred tidal line,uneven staining as well as calcified and thickened cartilage, and the degeneration in DS combination
model group was more severe. At the 4th and 8th week after modeling, the mRNA expression level of ACAN presented statistically signifi-
cant differences among the three groups(4th week after modeling:1.07 £0.19,0.74 £0.09,0.51 +0.07,F =23.498,P =0. 000;8th
week after modeling:1.03 £0.22,0.65 +0.08,0.43 +0.07,F =23.538,P =0.000) . The mRNA expression level of ACAN was higher in
blank group compared to CEP degeneration model group and DS combination model group(4th week after modeling:L.SD —¢ =4.045,P =
0.002;1SD -t =6.815,P =0.000. 8th week after modeling;L.SD —¢=4.329,P =0.001;LSD —¢=6.774,P =0.000) ,and was higher in
CEP degeneration model group compared to DS combination model group (4th week after modeling: LSD —¢ =2.770,P =0. 017 ;8th week
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after modeling:L.SD —¢=2.445,P =0.031). At the 4th and 8th week after modeling, there was statistical difference in the mRNA expres-
sion level of ADAMTS -5 among the three groups(4th week after modeling:1.06 +0.07,1.30 +0.08,1.81 +0.15,F =64.344 P =
0.000;8th week after modeling: 1. 13 £0.09,1.59 £0. 13,2. 14 £0. 10, F = 110. 156, P =0. 000 ). The mRNA expression level of

ADAMTS -5 in blank group was down — regulated as compared with that in CEP degeneration model group and DS combination model
group (4th week after modeling: LSD —¢=3.543 P =0.004;LSD —¢ =11. 104, P =0. 000 ;8th week after modeling;L.SD —¢ =6.702,P =

0.000;1.SD -t =14.821,P =0.000) ,and the down — regulation revealed in CEP degeneration model group compared to DS combination
model group(4th week after modeling:L.SD —¢ =7.562,P =0.000;8th week after modeling:L.SD - ¢ =8.119,P =0.000). Conclusion;

The removal of bilateral ovaries combined with the blockage of nutrition supply to CEP is a feasible method for inducing the DS combination

model of IVD CEP degeneration with kidney deficiency in rats.

Keywords intervertebral disc degeneration ;cartilage endplate degeneration;kidney deficiency ;aggrecan;a disintesrin and metalloprotease

with thrombospondin type | motifs; trabecular number; trabecular separation ; trabecular thickness ; rats , Sprague — Dawley ; disease models,

animal ;animal experimentation
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