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[Abstract] Objectives: To compare the cell activity and stem cell-related genes expression of mesenchymal
stem cells(MSCs) in nucleus pulposus(NP) from non—degenerative and degenerative disc. Methods: The human
nucleus pulposus mesenchymal stem cells (NPMSCs) were isolated by using standard MSC culture medium as
suitable for MSCs culture by Cyagen from 6 non-—degenerative patients of either scoliosis or burst fracture and
6 patients with degenerative intervertebral disc separately. One case of cells was selected from each group,
respectively, and immunophenotype(CD90/CD105/CD73/CD45/CD34 and HLA-DR) and multilineage(Osteogenic,
chondrogenic and adipogenic) differentiation potential were analyzed under the criteria to define MSCs, which
was slated by the International Society for Cellular Therapry (ISCT). The cell activity of second passage from
each group was analyzed by using cell counting kit—8(CCK-8). The total RNA of both non-degenerative and
degenerative group were extracted, then the Real-Time PCR was used to detect the relative expressions of

stem cell-related genes Oct4 and Nanog. Results: The original cells from both non—degenerative and degener-
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ative group showed adherent growth, cell morphology of two groups showed no significant difference. The im-
mune phenotype showed both normal and degenerative cells highly expressed the mesenchymal stem cell sur-
face markers CD90, CDI105, 98%, 95%,
hematopoietic markers CD45, CD34, HLA-DR were lower expressions(all less than 4%). Multilineage differen-

CD73 (expression ratio as high as 96%, respectively).  And
tiation results showed cells obtained from both non-degenerative and degenerative NP developed red stained

calcium salts, and adipocyte-like cells which were stained red by Oil red O, and chondrocyte-like cells
stained blue by toluidine blue, after Osteogenic, chondrogenic and adipogenic differentiation for 28 days. To-
gether with the immunophenotype, cells obtained from both non—degenerative and degenerative NP fulfilled the
criteria to define MSCs stated by ISCT. Cell viability assay by CCK-8 showed that cell activity in normal
group was stronger than that in the degeneration group at 5, 7, 9, 11, 13 days, there was significant differ-

ence between two groups(P<0.05). The Real-Time PCR results showed that Stemness maintenance related gene

Oct4 and Nanog expression in normal group was 4.63x1.17,

group.
in the degeneration group(P<0.05). Conclusions:
NPMSCs. Moreover,

cell-related genes expression.

7.36+1.19 times respectively than degeneration

The Stemness maintenance related gene expression in normal group was significantly higher than that
Both the non-degenerative and degenerative NP contain

the non-degenerative NPMSCs show stronger ability of cell metabolic activity and stem

[Key words] Intervertebral disc degeneration; Nucleus pulposus mesenchymal stem cells; Stem cell-related

genes; Cell activity
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Figure 1

B 1 BT BE A% 8] 75 T 41 i (NPMSCs ) PO 1R 41 i JE 45 ( x100) a
iE -%%J‘%é'ﬂ,,\ﬂ’ﬂ NPMSCs , Wi 5% A4 K | 5 Je Bk %
U5 TR AR B A 21 211K NPMSCs [F) A 52 B HRE S B S A —
NPMSCs P2 fRANMIEZS ( x100) a M U5 T 1E & 46 4% 20 211 NPMSCs, 658 T
BR®BIE, MHIEASY — b kIR T 1B 4848 2% 4 411 NPMSCs 5 1F # >k 3
NPMSCs #HB1, Y658 T [l AE R K ARTE | 4P 538 —

KPR T
T HRKERPAE— b K
B2 gk

Cellular morphology of primary cultured nucleus pulposus mes-

@ enchymal stem cells (NPMSCs) ( x100)

non—degenerative nucleus pulposus present a short rod like shape,

a Primary cultured NPMSCs from
and cell
morphological are heterogeneity b Primary cultured NPMSCs from degenerative nucleus pulposus also present a short rod
like shape, with cell morphological heterogeneity Figure 2 Cellular morphology of second passage cultured NPMSCs( x
100) a The second passage cultured NPMSCs from non-degenerative nucleus pulposus are generally elongated and spin-
dle shaped,with uniform cell morphological b The second passage cultured NPMSCs from degenerative nucleus pulposus

are also spindle shaped with uniform cell morphological
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BRI, Brisby SEMIN i 5 G g 2 230k 27 e 8
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il e e {1 g
(oM (] e
200 i
M1

o - -]

o AP €D -8 HLADRPE ) (oah N W w:n uH I I'fnu.:lrl w

B3 i A A ARG I P2 AR A e E] 55T AR M SR T 2> 5 YRR SR a R U T AE W BE A 2 U NPMSCs 5 2% 3k ] 78 BT
T4 ARiC CD105.CD0.CD73 (¥ 15 T 95%) , ik & ik i it T 40 i b CD45.CD34 HLA-DR (X T 4%) b e T 18 45 4
RS NPMSCs [ 2 3% 32 8] 58 5+ 40 g 4 1fd 23 7 b ic CD105.,CD90.CD73 (¥15 T 95%) H AR 4% ik i i+ 40 g b
CD45 .CD34 HLA-DR (1 T 4%)

Figure 3 Surface molecule marker of second passage of NPMSCs detected with FACS a Surface molecule marker of
MSC(CD105, CD90, CD73) high expressed and the hematopoietic stem cell markers(CD45, CD34, HLA-DR) low ex-
pressed(all less than 4%) on the second passage of non— degenerative NP-MSCs b The second passage cultured NPMSCs
from degenerative nucleus pulposus also high expressed molecule marker of MSC (CD105, CD90, CD73) and low ex-

pressed the hematopoietic stem cell markers(all less than 4%)
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B4 P2 HEE ] A TT 4 L (NPMSCs) B 75 5 28d PR ZL Y 25 21 ( x40) a SR T 1E % B 41 210 NPMSCs i
Vo5 28d JA W] WL Kt 2L Y I A5 4505 b R R T IR AR BEA% 41410 NPMSCs B 755 28d 4l L A 5] 4 7 75 K & 21 8, (1 35 3R UL
H 5 P2t NPMSCs JCHCR 552010 28d J& B0CH A1 ROR R MIE 25 (7 Sk 7R ) a DR UR T 1E B A% 41 21/ NPMSCs 1%
SO AL IO RO 8 b ke TR T IR A A 20 20 NPMSCs 75 T 43 AR TR T RUTE B AR i sk 6 P21t
NPMSCs B HCH 55 43 Ak 5 B R e i G A 45 2R ( x40) a SR IE T IE % 36 4% /9 NPMSCs 4 4 )5 7T 0L B 8 35 2 14 5501 4 20
b KR TR 8 B % 20 20 NPMSCs U4 4 )5 15 1E % >k i NPMSCs AHML, FIFERT WOk de i 4 Fedtifie B 7 p2 4R
NPMSCs AR 5434k 28d JRIMZL-0 Y 4520 ( x100) a 1EH 19 NPMSCs BUG 155 J5 11 UL 20 e 15) T2 i £ 94 1) i 07 385 b
SRR TR BB 4121 NPMSCs [R)FE T LB BUEL 3% (¥ B 17 105 200

Figure 4 NPMSCs osteogenic differentiated after 28 days evaluated by alizarin red stain ( x40) a The second passage
cultured non-degenerative NPMSCs formatted lots of red stained calcium salts b The second passage cultured NPMSCs
from degenerative nucleus pulposus also with a lot of red stained calcium salts deposited Figure 5 The macromorphol-
ogy of NPMSCs chondrogenic differentiated after 28 days a The second passage NPMSCs from non-degenerative nucleus
pulposus formatted a multicellular spheroids cartilage b The second passage of degenerative derived NPMSCs also format-
ted a multicellular spheroids cartilage Figure 6 NPMSCs chondrogenic differentiation after 28 days stained by toluidine
blue( x40) a The second passage non—degenerative NPMSCs are stained blue by toluidine blue, indicated it have been
induced into chondrocyte—like cell b The second passage of NPMSCs from degenerative nucleus pulposus get the same
result as the non-— degenerative NPMSCs Figure 7 NPMSCs adipogenic differentiation after 28 days stained by
Oil-Red-0 stain( x100) a The second passage of non— degenerative NPMSCs are stained red by Oil-Red-O0, indicated it
have been induced into adipocyte-like cell b The second passage of degenerative NP-MSCs are also formatted many red

stained lipid droplets
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F 1 EEH5IRIANZERRT M (NPMSCs) R
R A B OD 1 (vts ,n=6)
Table 1 The OD value in difierent culture point of
non—degenerative and degenerative group

Hi Fr s [a) iEH A B

Culture point Non-degenerative group  Degenerative group

4h 0.17+0.005 0.175+0.005
1d 0.217+0.012 0.206+0.006

3d 0.313x0.003 0.286+0.031

5d 0.463+0.028 0.374+0.014
7d 0.714£0.041 0.580+0.028"
9d 0.927+0.070 0.695+0.062"
11d 1.09+.008 0.849+.0127"
13d 1.112+.036 0.893+.0217

D5 1F 4 i P<0.05

Note: (Dcompared with non—degenerative group, P<0.05

#x2 EEHSIRTHNPMSCs Octd % Nanog H F1H
WRIEE
Table 2 Relative gene expression of Oct4 and Nanog

(n=6,x+s)

between non-degenerative group and degenerative group

NPMSCs
IEH A B
Non—degenerative group degenerative group
Oct4 4.63+1.17% 1.03+0.28
Nanog 7.36+1.19% 1.08+0.12

(DSR4 LA P<0.05
Note: (Dcompared with degenerative group, P<0.05
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