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Alteration of extracellular matrix in decellularized articular cartilage treated by

different technologies

Tan Hongbo', Duan Xiaojun', Yang Liu', Xu Yongqging®, Ding Jing’, Yang Jun’ ('Center for Joint Surgery, Southwest
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Command, Kunming, Yunnan Province, 650032, China)

[ Abstract | Objective  To compare the changes of extracellular matrix in decellularized articular carti-

lage treated by Triton X-100 and sodium dodecyl sulfate (SDS) to optimize the suitable preparation. Methods
First, cartilage particles were prepared, then the two reagents was used to treat the cells of cartilage particles

respectively, with the same experimental procedures of rinsing and digestion. After decellularization, the
contents of DNA, amino acid, collagen and glycosaminoglycan ( GAG) were measured, and the results were
compared with those of the normal cartilaginous tissue. Results  After decellularization, the GAG contents
were 84.71 £3.72 and 122. 63 +£6. 05 pg/mg respectively in the extracellular matrix of articular cartilages
treated by Triton X-100 and SDS, while that was 232.78 +75.33 pg/mg in the extracellular matrix of normal
cartilaginous cells. Hydroxyproline content was 24.92 +1.74 and 24.23 +1. 68 ng/mg respectively after the
decellularization, and that in the normal matrix was 24. 54 +2.99 pg/mg. DNA content was 0. 242 +0. 065
and 0.225 +0. 057 pg/mg respectively, and that in the normal one was 5.679 +1.873 pug/mg. Conclusion
Cell components are removed effectively from cartilage particles by both Triton X-100 and SDS without obvious
difference of collagen remains. While SDS reserves more GAG components and is more helpful to maintain the
cartilage cells’ function. So SDS decellularization is a better preparative technique for tissue engineering.
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1.1.1 EZik#  Triton X-100.Na, HPO, .EDTA .PMSF . |-
TR IR EH (SDS) \Hochest33258 | DAPL i B B % 44 i i
DNA | ZHUEY I AR 8 R EL O, [l ORI i ( Sigma
], 3 ) |, Tris (Novon, 35 [ ), DNase, RNase ( Worthington,
DI BV ANk AN S - N NN R R e m vl e g
AL ) o

1.1.2 el DFCH 10 mmol/L Tris-HCl 2% ik (pH
7.4), @R Hl Triton X-100 ¥ : B Triton X-100 1 mL, I A
10 mmol/L Tris-HCl 2% % 99 mL o 35 FE 700 75 %, VR 2B i
J& 4 CLUAER . QBCH| 2% SDS #: L 2% SDS 2 mL, il A
10 mmol/L Tris-HCl ZZvhift 99 mL #5573 15 it , % 8 i 45
@@L DNase 1 RNase 8 & ¥ : 43 5 FRHC 0. 2 mol/L 4 fb B
9 mL.0.2 mol/L & 4k45 1 mL F1 0. 1 mol/L Tris-HCl 2% i
22 mLRA E MK % 40 mL, BL il 2% vfii s 48 )5 43 7 B 2 000 U
DNase 140 U RNase ¥ T Hif 34 2 Wi . GRC il A AR 11
AR B 12,5 mg ARJRAR B 0. 878 g e JiE 2 I 2 B2 R R
3.58 g Na, HPO, }2 0. 186 g Na, EDTA, R & J5 M Z&8 W /K &
100 mL, 8% pH {E4 7.5, FoMGHALIRA & & 5 mmol/L 5112
K&, 100 mmol/L BfR4N,5 mmol/L Na, EDTA,125 U/mL A
JREE i, @FC | Hochest33258 14 . FREL 10 mg Hochest33258
BT 1 mL PBS 0.01 mol/L iE P, 45 5 10 mg/mL f)£f
o BT 4 CUFEROCOAFE , 6T AT 0.01 mol/I. PBS Fife
1 10 wg/mL i F . DR DAPL: i 0. 01 mol/L PBS Fi il
10 pg/mL DAPT Yy T 4 CROGLRAT . @ T 2 1 Wb ) 71 «
348.4 mg PMSF 7 F 20 mL 5P sh L3 0. 1 mol/mL PMSF
VT M 100 wL 0. 1 mol/mL (9 PMSF 3 &% 10 mg EDTA Jjii A
0.01 mmol/L Tris-HCI 1,4 “CARAF . Qi =5 H1 3L 2 3k

YA EDTA 220 (10TNE) B 12. 11 g Trisbase,116. 89 ¢
NaCl }% 3.72 g Na, EDTA T 800 mL Z£{%7K, HEh iR iH % pH
fHN 7.4, FHINZEB/KFRREZE 1 000 mL, QORCH]/NAF 9 i DNA
Frdf: L1 mg/mL (3 B 47 M DNA 350 % T TNE 22 ik,
4 C 8,3 AW

1.2 7k

1.2.1 B e EBEEFMETHATFARI R
VI BOHT 7 A 5T B B, L 4 °C UK PBS Wk 3 IR, 4%
WRHLUE T & R A6 R 59 10 mmol/L Tris-HCL ¥y,
3000 r/min 2.0 HLIE VL 3 W5 E T3 & H R0
10 mmol/L Tris-HCl & 45 o

1.2.2 FERAN SISk 7 ] It T ek B
TG & T BBl A UE T 5 8 S e 0 R B vk Tris-HC
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WA UL SR TR Bk, HEA/NT 10 wm, Kl 45
PR B OB B AL 10 88603, R 1~ 10 41, 43 54y Triton
X-100 ZHF1 SDS £H , T A 15 210 J i ffohr i g X B A 56
1 ~5 2HECBE ok, B0 Ja A 1% Triton X-100 Tris-HCI 22 b
(pH7.5),%5 6 ~ 10 41N A% 2% SDS Tris-HCI 2% ph itk ( pH
7.5) o GEMR N R, FEEE G LEY 8 h, &
I 40 A 43,7 000 1/min,4 °C,7 min, B.00 )5 PBS Mok 3 i,
S e R FE T AL TS (1 U/mL RNase A, 50 U/mL DNase
)AL 12 h,37 C 254 +E, 2005 0. 01 mol/L PBS i
AR R et 3R SIORE I T A, K D UE BE B 5% (T i AR R
L) BB A i R B3

1.2.3  BCE R4 i fon 41 4 2 04, (1) SR R
JIR A P B SO 3 2 ST R AR Tk B b b, E S BT WL I At i
HWRIOREE o (2) HLVEEAL . OV & - 3R 1 40 M 4
RLELOUINE , BT 20 mL 10% HPHARIR AR AE 12 h, 41
JBiK R A Yo O A R I A 3K 300 L
WHAERI R L, AR T . @QF M HE Jefa, O F R g
YR TS 1% RIS S BR VA TR L €9 10 min , K35, B
TR K , —H2RE W, By IR, @FFLL 0 Y4 4:0. 01 mmol
PBS VRIZVEYI - 3 i, B FOr ARG YL I G4 4 3 min, 4346 K Bk
B RN 3% Y et 5 min, JKPE,0. 1% FLL O Yefn
5 min, K P, H LIRS B /K & B B % . (D Hochest33258
s PBS ISV E & BP0 R 3 3, 50 Hochest33258 4L €4, 7%
Yut 5 min, g 249 ,0. 01 mmol PBS P4 3 ¥R, &K 5 min, 2¢
JE G TS A . @DAPT 4L (5 PBS Pk O [ i U
33, S0 DAPI @i Y4 5 min, B H 24 %% ,0. 01 mmol PBS
VEV 3 WK, IR S min, 756 DA T WL FRAH

1.2.4  ZCH BLA N o) R it i (1) 7 25 Wl Joie SR % ( ely-
cosaminoglycans, GAG) & &= & : FRBUH T G L B4 4 3 ~
5 mg, A 125 pg/mL AJRE H 1 mL & A Eppendorf 4 Hi7K
B 2% 24 0,60 C . IEH T BEWIECE R T 2SO B SR
FI—F 36 B % ( dimethylmethylene blue, DMMB) il & , GAG
PRI E RS R H RS SR, BN I
Rl 4. ZflbndEth 4 X8 S A 100 pL £ 10,20 .40,
60.80 g 1 BR BB R MAR M, 25 EL X R H A KB F K
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100 pLo R &AW 5 3 mL, SR 545 A i
IMAT AT SRR, 53 0 8 505366 BE 71 480 nm L 8, il /F
B Ek o [R) 72— 15 DUAE ot o B AR Ak LB AN - IR A%
& 100 pLfiA 3 mL DMMB,480 nm i 54030000 B 11T il
WHIOGEAEL D (480) 1, SHRE LB , 19 B AL B B S 48
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SRR SR A R SURIR A TG ERIFRIL 2.0 mg T
IKFEE N, A 5 mL 6 mol/L HCI, FE &<, 2 min, i H.25 B4,
ETIEREN L 110 CoRAfE 22 h B K iR E TR E iR e
OIER I AE K BERR 3 UK, 26T, ] Na, S B RUE 5 2 2 mL,
P 0.22 pom fAL BRI 08, 121MB 3 00 2 43 17 AL 47 46
M, (3)DNA EHE T/ 0. 4 mm B HCE v FE T 1)
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WGy, R i A M IS T3 88 A 84 GAG 43 ##£ FH o Triton X-100
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FEARY 2B s % B2 DAPL %o m UL A, 3275 o[ 75 DNA A%
AT, WK1 ~3,
2.2 BB BLom ARG R o S A

22 A AL B |, Triton X-100 £HF0 SDS 2 GAG &7 8435
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(232.78 +75.33) pg/mg, Triton X-100 £ F1 SDS 41 F2 I 5202 2
HH(24.92 +1.74) (24.23 £1.68) we/mg, XF B ZH Hy (24. 54 +
2.99) pwg/mg. R HAFRIH AR 5 S 13.4% B
HE R RS A AL BRS Triton X-100 411 SDS 41 B K%
By (183,10 £22.35)  (181.70 +18.71) pg/mg, % HRZH
RSB O (185,90 + 12, 95) wg/mg, 28 B 41 il 4L B )5
Triton X-100 £H F1 SDS £ H: DNA & & 4 (0. 242 = 0. 065) .
(0.225 +£0.057) pg/mg, 5§ HZH [ (5.679 £1.873) wg/mg] tb
A2 (P <0.05) ,{H Triton X-100 415 SDS 4] L3
gt #25%(P>0.05),

3 it

JI5E 20 A 3 05 2 0 G 5 64 A R 4 T
T RAZTREE AT AT | S HE R 2 1 843, TRl i
B KRy B A BTG P 0 A0 M AR S TR R4y, HRTE &
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BRGSO G A TA B BEAR SR S e
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SFL 28 (1 200 L /I TR 4 RO 45 0, B — 5 iy B
WA, H R E R 220 R B 454, I3 40 A X5
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A .C:SDS #8;B D x40 ;A B:Hochest % &,;C . D:DAPI % &,

B3 HEBRGEmALESXRANKEBRIENE (x100)

TR 5 I R oK, AR i 5 A T2 SR
17T J58 200 L o R o 2 G AT — SE AL B, S B
FERGH o [ AT 2 30— e R B B R A T B 4
A0k B 26 O M 2 SR o TR M M DA S ]
i 240 e 1250 O 20 e TR 54, 5 ELTE sy ot 240 e
MELUTE B AR TR SRR 1) 2 FLIMAR ZE 4, 2 i 4
FICRRGH PRI o i 25 i 2O E o B 4 100
~ 154 pm fBOAE, AR5 5 80E AR A G R A 412U
FERCE , G5 R A BURORL 5 B AR AN RESY 21T G IR HL
RO T A g 25 BE AR, AR T FARMA
A B VR AE 500 nm 5 um (Y5422, 38
s R AL T 1 2R AT I A AL B, R A
AN A0 L B 11 1 VR - T 0 T A = 4k 2 fL T
2RI AN o S AL AR A 2 SRR L 4 9 2 2
SN o3 AN IR B Al S 254 , ADG A A F 4i  r)
IR RGBT L K8 37 0 T i (R A A I 0 ) e L (L
IR I Triton X-100 Ak B o] %2 1<, 290 M &b 5 Jot A
GAG Al HEE R £

RS AR RS A E T R R A BRI

BT LA TR B 20 o3 2 I, SR 5 R R A 55 1) 215 )
T DA i 6 10 0 440 L S, O foff Y DNA. g F RNA. Jffs
I MO T AR P K i, TR S /KT Uk B
A8k 2 B B L 2 ) A 8 o3 SR B R A R A b
FiA R LT, SR G - 7 8 B S S R T B i — 20 B
TR L PTEYE . AR SEIG I A0 et 2 v i i
AR RGBT, AT DA A5 B Lk A0 R ) K
R 7K AR 7K A7 S 240 M A0 56 5T, DT PR 3 35 By 44 i
AN T R A M E— 28 B Lk ARy R 0T A3 1
1173, Triton X-100 J&—F 2 FAIBRYG 7], {5 FH X Fl
TR0 8 200 16, 240 7N 2E 21 R SR 235 4 R 53 1T A
DAz FIMRAN B2 i T AR vE R Al AP 2 21
H) GAG SRR fE4r i T Triton X-100 F4)fs FH 11 P11,
PRI A S PR AR B, o 408 i 0 7] Ay et R B ]
ARG /R Ve SDS Bl B 6% T8 A7 5 ith R B
GAG & i, WLl fp itk — 2 e

U248 L 7 2 A A PR AR T i 4 S 2 A B Y
fiE . Grauss 25" 5% 1 [ Bf (1 b B 18] 3 HL 8 7 85
KPP T BEAR L, e B — o Ik~ TR T 7 I 400 L 5 gk Xof 2
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W4 B30 Jk 3 200 i 3 43 JG A% 5 T Schenke-Layland %"
SR FH—Fh = 4 52 57 (1 1 56 4 B 1 it s ko o /)
2, R S 2 7 R R AR X ), R 7 6 2B 4
TR A3 AR AN AE . Cartmell 25702351 %5F BURE WL
FIVRE ST RS SCB AT A T T B4 A b B, & B 40
285 5 08 A T S i 17 B b P I8 400 B 7 8 %) AN T) 8 fi
T I8 40 L 40 5 SR R 200 e A/ 35 ot B ) A3 A T 4
SURRIE A R A v R IR P 2 o X B R
ZH 2 FHECIE A5 170 50 40 B 56 6 A BE AT A it 1 47 o6 4
flo AT A AR S W 2407 40 L, Triton X-100 3 JBE 20
Jitl, DNA Fi A1 RNA [k i 20 i P9 59 4% BR 90 o, 5 4 1
Bl TR SR R A DT R RS o A B S 4K
HERRTL O Yeta PHE, 28 M 5 Yo e B, 10 B
S0 605 W A 22 W RN R B R 1 SR SR O AR AE o R
UG8 40 35 5 7 S BB T AR T LA B A 1 P B R A
A 3RS AR T AN AEAT LK 00 A L A 43 25 5%, 1 FL AR
BT R SE R B OUIR S R 0 200 i A0 R R R, T RE
SRR AR SR A KT i A e B
SR AR R S L 0 0 R R 1, e 2
JER AR (20, B R 4B Tk S R R
EARB R TERAZHE, BT TR M, 7
B L 5 B P TR R B R R R, B
A FR 2 P B2 A B AR TR A o 3k T R ok 2
AL IR A T B IR, 4L SR A5 R B R A S
YA IS SRR O Yot HI 2R M i M T U 4
RELAC YL T B, % B 3K b 7 7% BB PR B8 i 4 i o
FE I T2 B S R e 2 8 o o B AT 4R 3¢
203w I RURT GAG J 2R, 182 T 6 M 40 i it
P Al BEAEAETS 70 Al A ME GAG MY FE AR SL86 S v
GAG FRLTIE W B AL, Bm ] e e A Ml 32
AT B AN TR GAG 3o 78 R # J 4n it b 3 f5
GAG &l I GAG 53 & F It R o 7,
FEVEMEALFE T GAG (8RR R . B 4n i b
PG S D a0 A Sk, B o 2 S AN A 1
I8 0 3 R o S T R P 25 o 2 I A A A L S L
DNA &5 5 45 7 2R AR 5258 T 28 RE K 20 i B o0 ¢
TEAHL LR

AR S B8 6 R B 0B B R R R AT T 440 e Ak
FEESCANAE 0 TT DASEAR Y 250 , {H 2 [R]85
&K GAG SE4 M AL T80 , A0 T B4 40 M 516
82BN P IREEN B ids (R18 EAE
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