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Experimental study on lumbar intervetebral disc degeneration model with kidney deficiency by ovariectomizing
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ABSTRACT Objective:To observe effects of removing arms and ovarian on lumbar intervertebral disc and vertebral bone
mineral density (BMD) by establishing rat model of lumbar intervetebral disc degeneration (IDD) with kidney deficiency,and
to explore internal mechanism of disc degeneration, relationship between disc degeneration and osteoporosis. Methods : Thirty
Sprague—Dawley female rats aged one month were randomly divided into control group ,lumbar IDD group and lumbar IDD with
kidney deficiency group (combined group), 10 rats in each group. Lumbar IDD group removed double arms, lumbar IDD with
kidney deficiency group removed double arms after 3 months,both ovaries were removed. Vertebral bone mineral density were
observed by Micro—CT scan; morphological changes were tested by safranine O—fast green staining; Il , X collagen protein ex-
pression in the intervertebral disc were obsevered by immunohistochemistry; extracellular matrix gene expression were obsev-
ered by real-time polymerase chain reaction (RT-PCR),in order to evaluate the effects of removed of forelimbs and double o-

varian on degeneration and vertebral bone mineral density of intervertebral disc. Results; Micro—CT scan showed osteoporosis
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in kidney deficiency group was obviously worse than other two groups; safranine O—fast green staining showed that interverte-
bral space became narrowed, intervertebral disc tissue degenerated obviously,chondral palte was underdeveloped in kidney
deficiency group; immunohistochemistry showed that X collagen expression increased,type Il collagen expression decreased
in kidney deficiency group; RT-PCR showed that type Il collagen expression in lumbar IDD group and kidney deficiency group
was lower than control group,and had statistical meaning among three groups(P=0.000,P=0.000); Agc 1 in lumbar IDD group
and kidney deficiency group was lower than control group,and had statistical meaning among three groups (P=0.000,P=
0.000); while type X collagen expression was higher than control group,but no significant meaning; MMP-13 in lumbar IDD
group and kidney deficiency group was higher than control group, with significant meaning compared among three groups (P=
0.000, P=0.000); aggrecanase—2 in lumbar IDD group and kidney deficiency group was higher than control group, with signif-
icant meaning compared among three groups (P=0.006,P=0.008 ). Conclusion: Rats model of lumbar disc degeneration estab-

lished by removed forelimbs and ovariectomized can occure "bone like"

osteoporosis , which is similar with clinical kidney

lumbar disc degeneration in tissue morphology , molecular cell biology expression.
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Tab.l1 Micro-CT bone morphology measurement of vertebral body in each group(x+s)

5 BAEC  A/NREREE BB ENREE SRR B NSRBI
TEH T AR 10 1072.20£2.40 0.58+0.02 5.31x0.06 1.67+0.03 52.57+7.29 0.18+0.01 0.12+0.01
JEMEREHERASZ4] 10 1040.30+18.10 0.51+0.12 4.77+1.07 1.70+0.04 49.86+10.59  0.22+0.05 0.12+0.01
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T 5IER R IRAL AR, * P<0.05;**P<0.01, SR SRS HEL, * P<0.05;44 P<0.01
Note : Compared with control group, * P<0.05; **P<0.01; compared with lumbar IDD group, * P<0.05; #* P<0.01
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Bl 1 A4 Micro-CT —MEEEE  Ta IEHXIIRA 1o, BAHEREHRASE T W HEAUBEHE N SR AR (B SR
Fig. 1 3-dimensional reconstruction of Micro—CT  1a. Normal control group 1b. Lumbar IDD group 1c. Lumbar IDD with kidney deficiency group

S '--,'l “Al-r
N ;#

} ,,*,w:, &

(combined group)

4' Y ae. ® o j 2
B2 AR AL Ot @(%Jﬁuf}]}# S E#ﬁ%ﬁxzo) ’EAE'Z’F”QE(ZC) ?ﬁéﬁ‘?’ﬁﬂﬁkﬂﬁﬂ %aﬁ*ﬁ?d\ AL A TR 2T ST,
LB IE 5% BB A (2a) DA (] 45018 A8 4H (2b) I

Fig.2  Safranin O-fast green staining of lumbar intervertebral disc(sagittal slices, light microscopyx20)  Fiber ring of composite model group (2¢) was

arranged disorder,nucleus pulposus was lesser, calcification located on posterior and forepart of the cartilage endplate,and reduced in normal control

group(2a) and lumbar disc degeneration group(2b)
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Fig.3  Safranin O-fast green staining of cartilage plate in coronal view (coronal slices, light microscopyx200) hypoplasia of cartilage plate in combined

group(3c) was worse than that of in control group(3a) and lumbar intervertebral disc degeneration group (3b)
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Fig.4 Immunohistochemical staining of type Il collagen in cartilage plate of lumbar intervertebral disc(Light microscopyx200) expression of type II col-

lagen in disc cartilage plate of combined group(4¢) was obviously decreased than control group(4a) and lumbar disc degeneration group(4b)
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Fig.5 Immunohistochemical staining of type Il collagen in annlus fibrosus of lumbar intervertebral disc (Light microscopyx200) Expression of type I

collagen in disc fibrous rings of combined group(5¢) was stronger than normal control group(5a) and lumbar disc degeneration group(5b)

®2 BEMEEESFENE

Tab.2 Morphology measurement of intervertebral disc in

each group

25 WA mijEeEEE MERBMEE B BRERE
IEH X IR 10 254032  4.81x045  1.05+0.20
JEHERE #HEARA 10 2.66£0.81  4.66£0.07  0.56+0.06*
AR 10 1.89+0.75  4.49+031  0.56+0.03*
F{E - 0.819 0.819 14.342
P - 0.519 0.519 0.001
S IEH IR A, P<0.01

Note : Compared with control group, *P<0.01
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Fig.6 Immunohistochemical staining of X collagen in cartilage plate of lumbar intervertebral disc(Light microscopyx200) Expression of type X collagen

in the epiphyseal plate layer of combined group (6¢) intervertebral disc was significantly higher than control group (6a) and lumbar disc degeneration

group(6b) ,but expression in the cartilage endplate layer was slightly higher than control group , while lower than lumbar degeneration group

R 3 BAEHEEEZAL Col2al Aggrecan F1 MMP-13 mRNA F&ik
Tab.3 Expression of Col2al, Aggrecan and MMP-13 mRNAs of lumbar intervertebral disc in each group
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A ] iR AR 4 10 0.56+0.04** 0.52+0.04** 1.42+0.23 1.25+0.30 2.38+0.14**

eRey SIL| 10 0.54+0.04** 0.67+0.03**% 5.08+0.66* <% 1.42+0.32 2.28+0.63**

F{E - 38.924 76.873 90.193 1.531 10.866

P1H - 0.000 0.000 0.000 0.290 0.010

TE: SIEHM A, “*P<0.05;**P<0.01, 5 HEMER LR L, #P<0.05;44P<0.01
Note : Compared with control group, “P<0.05; **P<0.01. Compared with lumbar IDD group, “P<0.05 ; “#P<0.01
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