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The expression, distribution and significance of stromal cell-derived factor-1 in the normal and degen-
erative intervertebral disc/WANG Kun, WANG Feng, WU Xiaotao, et al/Chinese Journal of Spine and
Spinal Cord, 2013, 23(10): 916-923

[Abstract] Objectives: To compare the expressions of stromal cell-derived factor—1(SDF-1) in different areas
of normal and degenerative intervertebral disc, and to explore the expression pattern of SDF-1 in five adja-
cent parts of the intervertebral disc, which was the inner nucleus pulposus(INP), transitional nucleus pulposus
(TNP), inner annulus fibrous(IAF), outer annulus fibrous(OAF) and cartilage endplate(CEP). Methods: 20 pa-
tients with lumbar intervertebral disc herniation were collected as the degeneration group(the degenerated discs
were all located in [4/5, confirmed by surgical pathology). 7 patients with acute bursting fracture and 3 pa-
tients with scoliosis were included as the control group. Intervertebral disc was divided into five areas, which
included INP, TNP, IAF, OAF, CEP. HE staining was used to detect the structure of the intervertebral disc
in both groups; immunohistochemistry, Western blot and rt—-PCR were used to detect the expression and dis-

tribution of SDF-1 in the five adjacent areas between two groups. Finally, the relationship between the results
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of immunohistochemistry of SDF-1, donor age and Thompson classification of the intervertebral disc in both

groups were analyzed. Results: In control group, the immunohistochemistry 10D value of SDF-1 in the

above—mentioned five areas was 420.87+89.93, 407.80+100.76, 380.02+85.05, 342.89+63.76, 344.06+88.97 re-
spectively; Gray value of Western—blot was 0.08+0.03, 0.08+0.05, 0.07+0.04, 0.05+0.03, 0.05+0.02 respective-
ly; Gray value of rt—-PCR was 0.22+0.06, 0.22+0.05, 0.20+0.04, 0.20+0.04, 0.20+0.04 respectively. As for the
degeneration group, the OD value of SDF-1 in those five areas was 7355.13£2271.74, 5959.58+2436.23,
5397.49+£3044.80, 1605.44+825.31, 361.91+104.22 respectively; Gray value of Western—blot was 0.55+0.29,
0.52+0.28, 0.42+0.18, 0.21+0.12, 0.06+0.04 respectively; Gray value of 1t—PCR was 0.75+0.30, 0.71x0.26,
0.55+0.22, 0.36+0.17, 0.22+0.13 respectively. The expression of SDF-1 in the five areas in the degeneration
group was higher than the control group(P<0.05). Besides, the expression of SDF-1 in the five areas presented
as a gradient manner, with the highest in the inner annulus fibrosus and the lowest in the cartilage endplate,
which showed statistically significant difference (P<0.05). However, the central nucleus pulposus and border

area nucleus pulposus had no difference(P>0.05). The expressions of SDF-1 in five areas had a positive cor-

relation with the donor age and the Thompson classification. Conclusions: SDF-1 is expressed widely in the

degenerative and normal intervertebral disc,

at adjacent areas was in a gradient manner.

and the distribution of SDF-1 in degenerated intervertebral disc
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Figure 1 HE staining results of degenerative and normal

transitional nucleus pulposus (TNP), inner

annulus fibrous (IAF), outer annulus fibrous (OAF) cartilage endplate (CEP) of the control group, respectively. Intact

structure and no inflammatory was oberved in each area f—j Results in the above -mentioned five areas of the

degenerative group. Disrupted structure, vascular invasion and inflammatory cell infiltration were observed in each area
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Figure 2 SDF-1 immunohistochemistry staining results in degenerative and normal intervertebral disc(Envision x40), il-
lustration is a larger version of arrow area(x400) a—e The degenerative group inner nucleus pulposus(INP), transional nu-
cleus pulposus(TNP), inner annulus fibrosus(IAF), outer annulus fibrosus(OAF), cartilage endplate(CEP) respectively f—j
The normal group INP, TNP, IAF, OAF, CEP respectively

*1 EE5RTHEESEALSDF-1 REALRSAETEE (ws)
Table 1 Immunohistochemistry 10D value of different parts in normal and degenerative intervertebral disc
n A e IX oA 27 e 328 S IX YL N LT YEIRSL 2R
INP TNP IAF OAF CEP
N Eféﬁ 20 420.87+89.937 407.80+100.76% 380.02+85.05% 342.89+63.76" 344.06+88.977
orm roup
B

10 7355.13x£2271.74%  5959.58+2436.23%%  5397.49+3044.80%% 1605.44+825.31%%  361.91+104.22

Degenerative group
T (D45 3B 48 44 7] 307 L 52 P<0.05 ;@5 A 41 CEP b4 P<0.05 ;3R 41 TNP IAF OAF 2 Ji] L4 P<0.05
Note: INP, inner nucleus pulposus; TNP, transitional nucleus pulposus; TAF, inner annulus fibrous; OAF, outer annulus fibrous; CEP, carti-

lage endplate; (DCompared with degenerative group, P<0.05; @Compared with CEP, P<0.05; 3)Compared between TNP, IAF, OAF, P<0.05
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Figure 3 The results of SDF-1 protein gel electrophresis of the normal and degenerative groups(a: inner nucleus pulpo-
sus, b: transional nucleus pulposus, ¢: inner annulus fibrosus, d: outer annulus fibrosus, e: cartilage endplate) Figure
4 SDF-1 mRNA expression in the nomal and degenerative group disc; GAPDH gene as internal reference: 352bp;
SDF-1gene: 226bp; 1, 2, 3, 4, 5 normal group represent the inner nucleus pulposus, transional nucleus pulposus, inner
annulus fibrosus, outer annulus fibrosus, the cartilage endplate respectively; 6, 7, 8, 9, 10 represent respectively the de-
generation group inner nucleus pulposus, transional nucleus pulposus, inner annulus fibrosus, outer annulus fibrosus, the

cartilage endplate respectively

®2 ERS5EREHEEZEA SDF-1/B-actin % E LL & (ws)
Table 2 SDF-1/B-actin gray value ratio of different parts of normal and degenerative intervertebral disc
n INP TNP TIAF OAF CEP
EHa 10 0.08+0.03” 0.08+0.05" 0.07£0.04" 0.0520.03" 0.05=0.02"
Normal Group e OEE T O SIS
B4 20 0.55+0.29% 0.52+0.282® 0.42+0.182® 0.2120.122% 0.06+0.04

Degenerative group
75 AL AL AR P<0.05;@) 5 R 41 CEP H4E P<0.05; B[R 41 TNP IAF (OAF 2 [ii] 4% P<0.05
Note: @Compared with degenerative group, P<0.05; @Compared with CEP, P<0.05; @Compared between TNP, TAF, OAF, P<0.05

®3 EE5RZTHEREZEA SDF-1/GAPDH 7k ELL & (x#s)
Table 3 SDF-1/GAPDH gray value ratio of different parts of normal and degenerative intervertebral disc
n INP TNP 1IAF OAF CEP
Noria]l%éﬂroup 10 0.22+0.06" 0.22+0.05% 0.20+0.04" 0.20+0.04% 0.20+0.04%
RAZA 20 0.75+0.30? 0.710.262® 0.55+0.222® 0.36+0.172% 0.22+0.13

Degenerative group
D5 R 2 4L F AL 4K P<0.05; @5 M4l CEP HLAL P<0.05 ;IR 4L TNP IAF (OAF Z il ¢ P<0.05
Note: @Compared with degenerative group, P<0.05; @Compared with CEP, P<0.05; @Compared between TNP, TAF, OAF, P<0.05
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x4 BEHEBERSADEAAE SDF-1 2Z AL RS HEEES Thompson 53R FRBXMESITER  (n=20)
Table 4 The correlation analysis of SDF-1 immunohistochemistry 10D value in the degenerative disc
and Thompson classification, age
INP TNP IAF OAF CEP
r P r P P r P r P
Sy
Thomnbson 0.95 <0.01 0.91 <0.01 0.86 <0.01 0.58 <0.01 0.71 <0.01
ps
ﬁigﬂf 0.71 <0.01 0.66 <0.01 0.63 <0.01 0.45 0.049 0.62 0.049
3 iFig i B SR R AL T 22 11 MSCs JH 3RO & 3516 5 8400
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