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[Abstract] Objectives: To explore a method for purifying human nucleus pulposus mesenchymal stem cells
(NPMSCs), and to identify its biological activity. Methods: Degenerative nucleus pulposus tissue(Pfirrmann V)
from 3 patients with lumbar disc heriniation was collected, cells were isolated from human nucleus pulposus
tissue by using enzyme digestion. Adherent method and fluorescence activated cell sorting(FACS) method were
used for purifying NPMSCs, NPMSCs were obtained by FACS accoding to the expression of surface markers
including CD73, CD90 and CD105. Then, the obtained NPMSCs by two methods were cultured in vitro and
the cellular morphology was observed under the microscope, cell proliferation tests were performed by using
Cell Counting Kit—-8(CCK-8). Immunophenotyping of NPMSCs of adherence group was detected by FACS, and
NPMSCs of FACS group were detected after the fusion rate reaching 80%-90%. Differentiated potential of
NPMSCs was investigated by multiple differentiation (Osteogenic, chondrogenic and adipogenic). Alizarin red

staining was performed to observe the osteogenesis potential, oil red O staining was used to observe the adi-
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pogenic potential, toluidine blue staining was used to observe the chondrogenic potential. Imag J software was
used to test the stained area percentage of differentiated NPMSCs under two methods. NPMSCs of both groups
were compared. Results: NPMSCs of both groups showed spindle shape, single cell was observed in the ad-
herence group. NPMSCs of FACS group showed longer shuttle and rare single adherent cell. After FACS, the
ratio of CD73+, CD90+, CD105+ NPMSCs from NPMSCs reached(89.67+2.52)%, typically long spindle shape
could be observed, 80%-90% confluence was reached after 12-15 days. Expressons of CD73, CD90 and
CD105 of FACS were higher than those of adherent method(P<0.05), more than adherent method 5 days later
(P<0.05). The multiple differentiation potentials(Osteogenic, chondrogenic and adipogenic) of NPMSCs by FACS
were superior than those of adherent method(P<0.05). Conclusions: Large proportion of NPMSCs can be ob-
tained through FACS,

method of adherence,

which provides a reliable cell separation and purification method.  Compared with
NPMSCs obtained by FACS show better proliferation and multiple differentiation poten-
tial compared with adherent method.
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Figure 1 Fluorescence activated cell sorting (FACS) a The R3 area were cell population of CD73+ and CD90+ b The
R10 area were cell population of CD90+ and CD105+ Figure 2 Cellular morphology of FACS and adherence methods

( x100)

showed spindle shape and rare single adherent cell

a NPMSCs of adherence methods showed spindle shape and single cell was observed b NPMSCs of FACS
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Table 1 The expression of surface marker of NPMSCs
of FACS group and Adherence group

RIMbR &Y il T % 25 PlE

Surface maker FACS group  Adherence group P value
A r g AR i m I RE 2 (P<0.05,3% 3) . ik CD73 98.55+0.35 89.79+2.40 0.003
NeES LB R S 28d 5 , 4T “07 Y fa 35 ] €D90 98.47+0.57 94.072.31 0.033
AR BB 2T e U 25 1 (P 6 ), e AL CDIOS  9820:120 0%l 0003
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TEASCAG WU U BE 2 NPMSCs 2 18 PHMEAR B 135 a WEBELL NPMSCs CD73 #9383k b WiRE4l NPMSCs CD90 ik ¢
I BEZH i) NPMSCs CD105 # ik

Figure 3 Surface molecule marker of NPMSCs detected with fluorescence activated cell sorting(FACS), surface molecule
marker of MSC(CD73, CD90, CD105) highly expressed and the hematopoietic stem cell markers (CD45, CD34, HLA-DR)
expressed rarely (all less than 4%) on NPMSCs Figure 4 Expression of positve surface marker of NPMSCs of adher-
ence methods obtained by FACS a Expression of CD73 of NPMSCs b Expression of CD90 of NPMSCs ¢ Expression of
CD105 of NPMSC
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1d 0.117£0.027 0.227+0.012 <0.05 I 4
Mgl{?'liﬁr? f AL Aii‘flg;(;fce PIii
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11d 1.090+0.077 0.897+0.043 <0.05
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.
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B 5 NPMSCs i/l (R0 60, x100) a W41 T 28d WL HLT R §5 4595 b W BELLYE G 28d J5 1T W4T 3t
5451 6 NPMSCs BUIR /L GINZE“0" e 5, x100) a W45 S 28d W WLLL YL AR i JE i b I BE AL 5 28d W]
DALY e B 7 NPMSCs MUHCH /L (ORI 1, x100) a JaUZHi% S 28d 7T DL 5 G B0 REANIE b Ik BE
L5 28d T LA G R R AN i

Figure 5 Osteogenesis of NPMSCs(Alizarin red staining, x100) a The NPMSCs of FACS formatted lots of red stained
calcium salts b The NPMSCs of adherence methods also with a lot of red stained calcium salts deposited Figure 6
Adipogenic differentiation of NPMSCs (Oil red O staining, x100) a NPMSCs of FACS are stained red by Oil-Red-O,
indicated it have been induced into adipocyte—like cell b NPMSCs of adherence methods also formatted many red
stained lipid droplets Figure 7 Chondrogenic differentiation of NPMSCs(Toluidine blue staining, x100) a NPMSCs of
FACS are stained after 28 days by toluidine blue, indicated it have been induced into chondrocyte-like cell b NPMSCs

of adherence methods also stained by toluidine blue
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