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Demineralized and decellular bone as scaffold for in vitro construction of intervertebral disc anulus
fibrosus/PAN Yong,ZHOU Yue,HAO Yong,et al/Chinese Journal of Spine and Spinal Cord,2009,19
(6):451~457

[Abstract] Objective:To explore the feasibility of demineralized and decellular bone as scaffold and anulus
fibrosus cells as seed cells for in vitro construction of intervertebral disc anulus fibrosus.Methed:Rabbit inter-
vertebral disc anulus fibrosus cells were isolated and cultured in vitro.After tained with toluidine blue and
type I and II collagens immunohistochemistry,the anulus fibrosus cells were seeded into demineralized and
decellular scaffolds by fibrin gelatum noculation method,and continued culturing for 3 months in vitro.At the
1th,2th and 3 month,the cell-scaffold complexes were examined by macroscopy,scanning electron microscopy
and histology stained by hematoxylin and eosin (HE).Hydroxyproline, glycosaminoglycan (GAG) and deoxyri-
bonucleic acid (DNA) were measured with biochemical methods.Messenger ribonucleic acids (mRNA) of type
I and II collagens were determined by reverse transcription—polymerase chain raction (RT-PCR).Proteins of
type I and I collagens were determined by Western blot and immunohistochemistry.Result:The primary
cells displayed intense toluidine blue metachromasia and expressed type 1 and II collagens which indicates

the cells retain the phenotypes of the intervertebral disc anulus fibrosus cells.Macroscopically,the cell-scaffold
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complexes were ring shaped,semitransparent and maleabale which was similar to normal anulus fibrosus as for
palpation and texture at each time points.Under light microscope,cell —scaffold complexes revealed more red
stained tissues in the pore and the number increased gradually.The pore spaces of the scafolds were filled
gradually by tissues observed by scanning electron microscope.Collagen immunohistochemistry demonstrated het-
erogeneous type | and type I collagen.The content of hydroxyproline, GAG and DNA in cell-scaffold com-
plexes cultrured for 2 months was higher than those for 1 month(P<0.01).But there was no significant differ-
ence between 2 and 3 months (P>0.05).Meanwhile,the content of hydroxyproline, GAG and DNA in cell-scaf-
fold complexes was lower than those in normal anulus fibrosus at each time points (P<0.05,P<0.01).The type
I and type II collagen mRNA and protein in cell-scaffold complexes could be detected at 1 month.The ex-
pression of the type I and type I collagen mRNA and protein in the cell-scaffold complexes at 1 and 2
months showed significant significance (P<0.01),however no significant significance were noted between 2 and
3 months(P>0.05).Conclusion : Demineralized and decellular bone as scaffold and anulus fibrosus cells as seed
cells for in vitro construction of intervertebral disc anulus fibrosus can retain the phaenotypes,function as
proliferation gradually,which can be identified as intervertebral disc anulus fibrosus—like tissues and can be
used tissue engineering intervertebral disc anulus fibrosus.
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0.1ml GAG £, Jin A 0.9ml Bl F 37 % Y ¥,
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FIRE S Tml, BR800 Hoechst 33258 I 4 3l %
TRLHED'G Smin, #2306 0 BETH A UK I B E
TE 365nm Ak, % 5 P K B AE 454.4nm Ak I E
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Sprague—Dauley i 1F 5 #fE W] £ £F 4 PR3 3 A
WA T A8 FH B 45 BR A DI L 100mg 3% K 1F 5 2T 2
W4, RT-PCR Kl T | I 789 e B 3 PR 33k, 4140
A RNA il 32 . % # Tripure 32 $2 BUE RNA, 277
F 70% & BEFHRAF T -70C, R 1 I fig J5
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329bp

376bp

¥ 5'-GTGGGGCGCCCCAGGCACCA-3'
il 5'~CTTCCTTAATGTCACGCACGATTTC-3'
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540bp
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FF o 1 bt L TR M 2R TR s T e 5 Mg+ Yk (SDS—
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FiE 10min; @R BT LAEJS , i i vk 22
MR, S L 80V H K HL UK, A IR A 1E A 43 B I
Je K B R BCR 120V fE T, H Pk 2 IR 4R R
F 45 1 HL UK BT BERR , — B 2% S e i
Jetty Jihh—HH T R 5 B 52 S R AR 2
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HRZRAT I R 6 BEE (TOD fH) &5 SR LA T | T AL
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4).
22 UM ERE AR A R AR

AR ZE AN L S 505 45 MR 5 1 2 38 B R 3F
AR AR W, AL SR S 2 A4 L o e



o A HE A 2% R 2009 4EES 19 B85 6 1 Chinese Journal of Spine and Spinal Cord ,2009,Vol.19,No.6 455
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23 MR E SRR ER .GAG Fl DNA &

=

B

GAG ¥ J¥ [0 9 )5 2 .F=1.34C +1.41 (r=0.
0.9872,P<0.01,F & OD fH ,C & GAG ¥ ¥ );
DNA & B [ 3 J5 #2 .Y =0.0004X +0.0151 (r=
0.9855,P<0.01,Y 4y DNA ¥ % X 5 OD {), 1k

B 1 DU SR ) 25 2 2 27 40 0 O g o e (0 s MO AZ A e, B R e O 55 | B2 5 e (x200)
H5 7 B A0 0 YA o e € SR HUAZ R T IR O SR
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IR AR O, AR WG 0 (x200) B 5
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4

HhREFE 2 A A BRI 2 R \GAG .DNA & & U] i
mF R 1A A B (P<0.01) , BE: 3% 3 4~ A it S
24 F B BTG B 3 R 25 S (P>0.05) 5 45 B[R] 5
IR GAG \DNA & it 34K T 1% £F 48 36 (P<
0.05 5{<0.01) (% 2).
24 1 AR mRNA AR (B ik

I B AR REFE 1A T B AT ARG N 21 H
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mET IR 5 mRNA Fi g (R as 3R 14 H
WF Ay B P25 3 (P<0.01) 1538 3 M AT
Kigg 2 A uh e T 2 22 R (P>0.05) 5 15 5%
123 ART | IR )E mRNA FIEE (Y 3Rk
HIEWAGFILEHARENZER (P<0.05,%
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2 5 1 AU IR A
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B 7 AR A AR SR 3 A W e A g 0 T T B Sl S A B 6 A T AN A AE BT (x200) B8 4N
SR A RIETR 3 A I e A A e € 0 I R R IR e A B €, B T A (x100) B9 AN SE AR RN
Fr 3 A H I 43 BT B8 7R S AR 2 R R AR 3 IR AR 4 2UFE (x300)

X2 AEHEBEABTEESHRREEAEIRIRZBEEE .GAG 71 DNA €& (wg/mg W x+s ,n=3)
U SRR N . .
— — — TF 4 i 35
Higk 1 AR Higk 2 A Kigk 3 A
FIH R & 9.37+0.85 11.99+0.120% 12.23+0.6225@ 14.35+1.02
GAGH kit 9.32:+0.63% 12.57+1.742% 13.4121.852% 27.39+1.99
DNA % it 0.28+0.04? 0.42+0.022% 0.45+0.022% 0.75+0.01
IS IE A4 A, DP<0.01,2P<0.05; @5 1 A4 H i H & P<0.01; @5 853 2 4~ H B & P>0.05
%3 AEMEAREBRIEESEAREETTFERS I D2 KE mRNA f1EABKRIEE (0D H) (x%s,n=3)
il i SRR N . _—
o — - 1E H 27 4 38
KiFE 1A AR K% 2 Ak KR 3 A
T %5 J5 mRNA/B—actin 0.1420.017 0.24+0.0202 0.25+0.017% 0.33+0.04
0 %0 % J52 mRNA/B-actin 0.06=0.047 0.14+0.03"2 0.16+0.057% 0.22+0.04
1 %5 JF & 11/ GAPDH 0.45+0.027 0.53+0.0202 0.54+0.020% 0.78+0.02
11 780 iz J5 2 11/GAPDH 0.1720.03% 0.310.0202 0.32+0.0219 0.70+0.02

H D5 IEW A4 LR P<0.01,Q585 3% 1 4~ H I #E P<0.01, @58 3% 2 4~ A I g P>0.05

Ji 5 mRNA AR A9 56 35 B 48 in el {3 2 4~ H
Jatm A g BT 1 2R JE mRNA AR H#
IR T IE 4 A 4R ik 5

3 Wig

PR 41 2 TR AME ] B SR RLER T R R
UF A A A | SIS ADUARE 18] 25 B 45 R A A LA L o
2 1) B A B S LR LU AN I B AE L IR
L4 1AV RE L A5 HE ) B RE TR S, SR TR
AN TR YRR MOT 5, HATsh = B K
SCORRPRE, A 4L TR 2T L3R SO B R 4%
AL R Ry 1 TR 22 3 e e AT] e BB A
JId 200 i ) e S A B R R BOPR BLAT B BRI AR

SRR U AR— 2, R U H E
e T BRI, 55 21 HE PR L AR B AR DL 3k 2805 A e
T ATHE— 25 RN FE A 58 20 0 56 SO 30 B 45
PRI R IFAHRLWT 5T

TEAI 5 BRATT R G 2 4 M AL~ B R,
SIFAT T BRI, 1A S5t B o B 0 A ARG 0 30
TR GRET YRR AN A T B | TR A 2 3k
TIE Y 1% 7 1 240 05 2 A L DA R 2 Al i W 61 4
JASTRY, G D00 A 470 D SR R PR AR 45 &7 448 3 240
(R A 0 55 IR 1) £ 24 30 200 AT AR B i e €
AN EA S g, SR UTARM T LS R R I
AL (PGs) , 5 SCHk AR IE — 209, LU ERYSER RN,
FRATIIT B 5% 04 40 i A £F 4 2R 20 M
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FI Al 76 HE 18] 8520 20 TR AR5 vh 5 R B
A2 A AT BR 2B PCR il BE M 23k 2K
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