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(HE] B xtikkE+ = A B4 (SDS) A= 1% Triton X-100 s34 & X AT IE & e % 22 (DLBS) 8 % v , 1 5 —
A& ae) DLBS 94 &% ik, A3k AR E SDS(0. 25%.,0. 50 %) #= 126 Triton X-100 4~ % An A K S k& 40 Jo i A2
BRLERREBRABETEHRENRILREN FH L RARSBATEZZLH, BBt v fvk b &% (MTT, Assay) WA LR
sf C3A #y & tk, &R 0.25% SDS A= 0.50% SDS & 2414 DNA £ &3/ F 50 ng/mg FRE,F BEERBEL 0.25%
SDS #= 1% Triton X-100 & 69 E &% T 0.50% SDS 421, R . MTT £8B AW 3 M5 F ARG L@ LT
CIAmM Ak L FBAER, &it BM 0.25% SDS £ 5 mL/min # 27 & F XL ds 4 & F 438 A A x4 DLBS, A #w
HBEREITT A,
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Determining the ideal decellularization protocol applied for preparing for liver biological scaffold”
Wang Kanghua''** ,Cheng Yuan'** ,Gong Xumeng'** ,Kang Limin"** , Hong He"*® ,Gao Yi""** ,Pan Mingxin"**"
(1. Second Department of Hepatobiliary Surgery ,Zhujiang Hospital ;2. State Key Laboratory of Organ Failure Research ;
3. Co-Innovation Center for Organ Failure Research .Southern Medical University , Guangzhou,Guangdong 510282 ,China)

[Abstract] Objective
logical scaffold(DLBS). Methods
samin-oglycans(GAGs) and DNA, we evaluated the effectiveness of low concentrations of SDS(0. 25% ,0.50%) and 1% Triton X-

To develop an appropriate and simple decellularization protocol for preparing decellularized liver bio-

Through immune-ofluorescence analysis, scanning electron microscope, quantification of Glyco-

100 in the preservation of extracellular matrix of rat livers. Then, we assessed Cytotoxicity of DLBS treated with three methods by
MTT assay. Results Residual DNA after SDS(0. 25% ,0. 50% ) treatments were below 50 ng/mg dry weight, which were less than
Triton X-100 treatments. The content of GAGs in the 0. 25% SDS and 1% Triton X-100-treated scaffolds were higher than other
detergent-treated scaffolds. The result of MTT assay showed that the liver scaffolds treated with three methods were not cytotoxic
to proliferation of C3A cells. Conclusion The protocol containing 0. 25% SDS and a perfusion rate of 5 mL/min could be a rapid

and effective decellularization protocol. DLBS constructed using this protocol could be an ideal material for preparing a transplant-

able organ.

[Key words] decellularization;tissue engineering;scaffold; protocol

I Al JUAR 7 41 40 0% 0 P AR I 2 40 3 s B — e B g F
A DIRR ARG H T S TE R AN 1 I BB Hh vk B
MEASZAR . — 28 T RE 20 23 K 24 5 B0 i 450 LM e R A
BEETEA TR A A . L A 3 R 45 M T B SR RUTT
JUE BB i B R S AT S AR A2 A N T U SR A R
IS . X T ORBIF B B 245 48 B, DIVE 1 o Skl 2
A0 H 7 3k T BT A T ST O REST AT R B ER o b
T3 V5 AL BE A% 25 5% 40 M S A% P ) o 3 3 A 17 V5 A 1 B 9% I
B R A s I B = 2 1 A0 i A 3 o 25 0 K e B K R 4L R
HET 0 A K RN R R A A B H AR TR .

H I XA R 08 Ik © A 22 P v 2 40 M vk i A
T A5 I E 2= 40 9 32 248 (decellularized liver biological scaffold,
DLBS) , F % DL Z fe F A FR 1 (SDS) Al Triton X-100 7E 2 4 ffd
SRR T2 . Hd . 1% Triton X-100 B2 W H T
R ALLL Ak X T SDS, MR B 47 3 SCEk
SDS i e BE AT A 0. 1% ~5 %57 . 3 6 35 41 Jy 12 o A L o

A MELLGE— . PR A & T TR e SDS (0. 5%
SDS.0. 25% SDS) & 1% Triton X-100 ¥JLk 5 mL/min ##E 13 7
TR A B E2E 47 B 40 M, Ll e = 3 %6 T R B DLBS 9 5% 1, DA
T A 57— i RE B 48 EL I %8000 O BT U 2% 400 ik 3k

1 #MR5F%

1.1 Mk SPF % 2 A% SD KR 20 H (HEREARKR) | 4 5T 5
29 200~300 g, W A A KT H Y O (B H&IES: & 2013-
0002) , Triton X-100(3 [E Sigma 2 &) » SDSC_F i 1k 2 3 7] 24
H)) . DNA (3 [H Sigma A FD, FH AR [ BWREHEAZ
BEHT R (Santa Cruz) , S K BRIV B R 1 2 o BB iR (s
MWEEAY TERARAED ., FH R RN E Q2 WA
(Santa Cruz) . £Hi K BUZ K E E [ £ 78 B P IR (Santa Cruz) .
SRPTK BT 4R % R 1 2 e R P AR GRUU -84 ) TR A KR
AT AR BB W8S (Leica, DMI6000B) , DNA 42 BUL 7 &
(Qiagen, Valencia, CA) , DNA & #& i& 7] & (Invitrogen, Carls-
bad,CA) .GAGs E £ ik 7| & (Biocolor, Belfast, UK) , # 2% [iff 1¢

*  EETE . EHEK & BEARBIE L E(863 1D H 4 ¥ B0 H (2012AA020505) ; B K H SRR 5 4 98 D35 H (81470875) ;1 AR 4 w1 [H R}

I 4 THT A A A ik 4 WE B T H (2011B090300015) ,
BEIAEE . Tel: 18928918216 ; E-mail : Pmxwxy@ sohu. com,

EZ A : LA (1990 —) , BEUIF, 72 LA 1 32 2 NI IDE 25 A i A S 28 i o, &



1154 FTREF 20553 A% 44 5% 9
x1 SHMETFEMMMTRE
219 T A

0.25% SDS 4

500 mL 1 XPBS(0.02% EDTA.2 mL JFZ4),0.25% SDS 600 mL(5 mL/min),1 000 mL 2 & ¥ 7K s %t DLBS,

500 mL 1 XPBS(0. 06 mmol Dnase,10 mmol MgCl,),500 mL % & F /K st DLBS,

0.50% SDS 4

500 mL 1 XPBS(0.02% EDTA.2 mL [fZ44),0.5% SDS 600 mL (5 mL/min),1 000 mL 2 2 ¥ /K w % DLBS,

500 mL 1XPBST (0. 06 mmol Dnase,10 mmol MgCl,),500 mL 28 F/K k.

1% TritonX-100 4

500 mL 1XPBS(0.02% EDTA.2 mL fFZ41),1% Triton X-100 600 mL(5 mL/min),1 000 mL 7 & F 7K nj &

DLBS.500 mL 1XPBS(0. 06 mmol Dnase,10 mmol MgCl,),500 mL 235 F /K dl %k .

HZE K AL (Model 680, Bio-Rad, US) , 9 4 B8, T & f# 5% (Fei
Qusnta 200),

1.2 Jr

12,1 S R ERI R Ry 4 H.BH 5 R G&
SANSZIGLAFN 1A% R . BT K BRI T T SRR TR 5 K R
FRIBEIS 3% LAR A0 BRER A - COAT IR IR L Ui 25 T 0 At 5 (2) 3
B ITHERIK L IE ST # Dk A S 500 mL ph e i (1 X
PBS.0.02% EDTA M 2 mL JfF 241 ; (3) VI K T 1 i ik . 5
VE R WA T B VR 5 (O N IR RS 2B R BRSO R AT E T 2
N .

1,22 REUFIEZ A0 45 25 20 MRE i 2 4 47 00 45 JE A
JHE P9 5 B 45 2 T s i i R DL 3% 1

1.2.3 RN BAI L DA H 4% 2 8 EE
12 hy g REA I AR A LD R Dy 5 pern 8 7 K G 4 B 7
BB b AT HEG A O R RS 2 R R KR &M
B OB K A K JEAT LK . FH PBS whisk B RE A IR I TR F7 R R
O T IXPBS BE 3 k. 10 IEH L E MG EE R T
HHFEAR 30 min; I —H07E 4 CHEL T F o % 9EEhRic =
P s i T GG B A IR F 1 hyd', 6- Bk 35-2-2% S g e

(DAPD Z i TR &L H P 5 5 min; HLOEE KA EH A,
FHE B O BAMG A,

1.2.4 DNA ERIH Hf 1% IFIEH 20 & DLBS 9] /b
P A O BT UR T AR A AR AR B (n=5) , XF A
APEAT AL S HULBE S . % 8 5 £ BR - DNeasy Tissue kit
i B 48 A U0 W X A A AT DNA $2 3G 3 %5 ]l Quant-iT Pi-
coGreen dsDNA assay $% B A/E U8B0 % 4 DNA /K F #17 &
i MAE DNA & 5 i bR il 2k 0 FEA DNA K,

1.2.5 GAGs E®&LE  f# /1 Blyscan GAG assay kit % GAGs
HATER . BRI T =5 FR i SR 7E 65 C Y3
BT AR B & (150 pg/mb) . B ETE WA 15 mL
EP &, ¥ Blyscan JeBHAR 5 . 8.0 10 min, 70 8 5006
B0 JE R TUTE ATV R B 650 nm AL A (A

1.2.6 FHim 7B W DLBS MWES M 2. 5% K=
A >t DLBS [EE 24 hIHRAETE 4 CURAE N R )5 FmA
B BE K o AT R S IR & K 2 T 3 ok M
A BEEE TR 5 R AR A BRI, THRAEAR AR AR 2 2 8% 45 .
A E B 7 B MR,

A:0.25% SDS AbFHL 3 B:0. 50% SDS AbFEL ;C:1% Triton X-100 4hFHL .
Bl SL4BEAmEITER
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1.2.7 MTT # W DLBS % C3A 40 M 3 55 (9 & 4%
DMEM #5455 DLBS Z It 24 1 mL/mg fit A DMEM 5 53 %
(10% FBS), ¥ 37 CT# & 24 hifl & B4R . M—RAEKR
LF iy C3A 2B . A5 B AL 2 X 107 A4 ffd /mL, 4% F 2] 3 P 96 AL
Wb A bR Fh 4 41,441 5 L. B FL 200 pL, F 5% CO.
FEARAE T 37 CTRHE SR 24 b, 3 J5UES IR, oF AR 28 im0 I ol iy
10% FBS iy DMEM 100 pL, 5256 20 43 5 Ji0 4% b B0 4 5 33
W 100 pL, BEFEM AR 55, T 1.3.5 d Ul 1 g 5%
FEAR B ALIMA 5 mg/mL i) MTT 20 pL, k8285 9% 4 h, {8 i
FEFRW M 150 pL —H L AR, R %5 10 min, i 5 5 55 46 00
A LA 490 nm 3 K 0 0 U 1

1.3 Gt b SRHA] SPSS 15. 0 GE 3+ 84 #4743 ¥, 34
PR, TEs £IR .ok H one-way ANOVA A W7 45 4b 3 21 5 %t
MR AT O 25 57 » 25 AL BILAH 1Y) 22 S MR ) SNK #6365, L P<C0. 05
RHESAHHITFE X,

2 4 ES

2.1 KEAFREMMEEZ410  LL 0. 25% SDS.0.50% SDS,
124 Triton X-100 # 7 # JFIEZEHE A 2 h )5 I SURFIUE 3 1 o)
AR T A DR A M S 2R O 5 0 WD A UL L B R o R
PREE T IR R TR 25 R AR AT UL A2 B P 1Y) Glisson &R e ff 77 (]
. %458 DNA & # (8 2),0. 25% SDS.0.50% SDS &
1% Triton X-100 Zb 320 19 DNA 5 8+ Jy (46. 1416. 08) ng/
mg. (40. 89 4+ 6. 73) ng/mg. (64. 07 &= 5. 99) ng/mg, 0. 25%
SDS ZH 1 0. 50% SDS 41 #y DNA % & /N F 50 ng/mg (T Ji
)5 0 A, & Ab HLZH Y R B DNA Xy X 4 DNA
(2 546.814526.39)ng/mg 1) 2% ~3% ., 4 kb P4 JH) L4 2%
SEGI2F B L (P>>0.05),

1155

2.2 DLBS B4 e o e b 58 i S e 92 8 7T L R 3
21 i S AL 5T A4 5 R AR B o 7E DLBS sy oA (& 3) . LEf
HEEA AT I Collagen- T (# PR AR IC T 12 47 76 T 40 HE 48 56 )5
FEALF /N Z 0 £F 4% A 2. Collagen- IV U A F
TE I E P9 Al L 78 L b 3 B 4 i O i b B4 RS L
Collagen- IV B 45 1077 76 T 40 it A 5 5 b — L fR 45 55 1M 55 45
IR IX 3K . Fibronection 7E % 6 B i H 5 Collagen- T FH ¥ 45
e XA B KREAHA M elastin 5 laminine-2 (1 B FR 0 AT 10 F
— BRI A B

2.3 GAGs E®/H GAGs 7E 0. 25% SDS AL FE 4 ,0. 50 %
SDS kb #E2H . 1% Triton X-100 Ab 324 T 57 & 4 % K (4. 05+
0.77)pug/mg.(3.12£0. 68) pg/mg. (4. 25£0. 54) ug/mg, Z J
IEH FBE GAGs 7K F[(8. 16 £0. 28) pg/mg ] B 50% 7 43 »
0.25% SDS AbFHZH AN 1% Triton X-100 4 FE4H ) GAGs & &
FT0.50% SDS b F4H (P<C0. 05) , il W4 20 [a] bt %% 25 % B 4 i
Y (P>0.05), WA 2,

10000.00— 1000

100000

DNA(g/ng dry weight)

10000

Hann [l

Native liver 0.2545DS
lative. liver 0.5%sDS B Native liver 0.25%DS  0.5%DS  1%TritonX-100

GAGs (ug/mg dry woight)
T

A
A AE B 2 (8] (5% B DNA JE &L 21 8] LU 22 v TG i 8 X
(P>0.05);B: &4 GAGs E#,0.50% SDS 4bH4H () GAGs 5E 4 /)
FH A 5 4 (P<<0. 05),
2 KEKREB DNA EEE

A X BEZH B0, 25% SDS 4bBEZH 5C:0.50% SDS 4bBEZH ;D 1% Triton X-100 AL, FrA ¥ A 3L DAPI & %% . Scale bars:100 pm.,
B 3 BEEEARRFEMEMEFEARAN S MEANERRLEE
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A:0.25% SDS AT ;B:0.50% SDS AL ;C:1% TritonX-100 A4 .
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4 HEBRFERRETETRLEAREK

2.4 HiWFRHEENE HF BHEBR7E DLBS ] i
5 25 6 ISR IO 85 ) A = A ) 0 D O R R B 4G L T L —
EEREWAEL B 4, H 1% TritonX-100 4b i 4] 7] I
DLBS P 1 i J5 2T 4t Hl 51 5 4 #A L. 107 0. 25 % SDS Ab 3 £ Fil
0.50% SDS Ab 3 21 P4 1) Jie S5 2T 2t HE 51 3 o B0
2.5 MTT 5% (A dEEd R R2iE 2, 0.25%
SDS Zb B4 0. 50% SDS AL B4 1% Triton X-100 kb ¥ 4] 5
XHEAE 1.3.5d MW AHELK. ZRELGEIT¥EX (P>
0.05),

£2 KALEMITZBHE 1.3,

5KHAEER(TLS)

21 51 1R ¥ 3R 5K
X B AL 0.2014£0.009 0.37640.008 0.517=0.004

0.25% SDS 4bHi 2

0.19240.007 0.378%£0.012 0.51540.006

0.50% SDS kb ¥ 2]

1% Triton X-100 4b
4 0.19140.015 0.37740.012 0.514+0.007

0.19040.014 0.373£0.011 0.51240.009

3 i e

A HF 7T 4 W8 B A SOk P Y B fE E AT ST 0. 252 SDS,
0.50% SDS K 1% Triton X-100 [ 2 4l M5 AR HEAFE - (D
A A 2= R BT HE P9 40 4 5 (DNA K SE<<50 ng/mg)™M 5 (2)
JHF U 2 400 1 I % 6 ok 45 A0 7R 40 0 356 5 1 £ 5 (30 1
SN 55 I B SR

JR A 1 07 75 14 BB AR JC R b % I 2% 40 L FF JDE 99 DNA K
F-,0.25% SDS F1 0.50% SDS &b ¥ J5 K B IE /9 DNA 7K -
K BE 5 38 E IAR L X W 20 DNA 7K 19 3 {EAK T 50 ng/
mg T JF i, AR 2 20 0 I R A I PR A% A . 05k B2 1 DNA
T BEABCN 51 e 3 HE R RO 0 i FE B &, B, 4T DNA K
S 33 bR ofE A A S TR

20 i A 5 S5 A S T 0 R AR P D AR B A B A A U
A 2 ASTEM AR AE T LA B 2 A7 EA A 2 LB br 4t i = A T
REAS B T 4. O sGAG Jii . B T sGAG Re{R i &
A KB D G 52 B B R AR L 9T FL7E 2 40 40 Al A0 3k 1 R
2T 0 Ak ot it e X 2 2 B R S O A8 Bl v R 4 i R A 2
REFA HREERIERT X 2 AT HE. B4R 0.25% SDS
AEFRZH AN 1% Triton X-100 4b P £H %5 oAt 26 %) 52 28 4 - 40 i
AR A R

YA R T HE— A E Y X 46 DLBS & 75 A % 2 4 40 i 19 4=
K, R E WS 2 5 A TV P dE e AR AE T b, R R

MT'T SE 56 W88 41 iy 7 A [7) b B 4 7Y =2 390 0 T b il A K
o AR S G 25 R, 25 Ak H A ) AN A K AR B — R
SR, Mk .2 0.25% SDS.0.50% SDS & 1% Triton
X-100 44 214 DLBS J& R 05 4 +5 40 i 1) R B A 2B IF R B
A A AS ] 40 b AR R R BB T R .

PL0.25% SDS 4b# ) DLBS 7£3X 3 A4 #E 1) 77 /8 - 48
HoAth Ab FRLH B A — B AN SRR Z T Y — LA SDS Xt
2% 2000 A 40 i A/ 5 S5 R B O T R T AR e
SDS W FE R AN ML)E - [F)AE RE 95 58 4 25 bR 4 i S AZ ) I, 3 I
ZINAk B DA A4 L A1 5 T () 45 4 R A

ARBFFTIEW T AR BE SDS Bl 0. 25% SDS A K # Y 2= 41
it sk SR [R) Bt B S T — A Ak L PR A R R 2 4 T ik
S LA JE SR 2 R T T U PN B A B Bk

S ik
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