270 P E R R A A 2016 AEES 26 455 3 W1 Chinese Journal of Spine and Spinal Cord,2016,V0l.26,No.3

-2 ¥ del
F P = AR AR BR SR 2 e
AR % IR A AR K AT AT A

RRAB gk M 3,5 R, FAPE E OE KER
(TURFEE S 315211 #RTE T H)

[FZE] B WL LF S @A KR (nordihydroguaiaretic acid, NDGA ) 38 &5 25 41 A 5 <2 2R 10 25 44 S Mg .
T3 R USRI B, SR T 2 UR R il A 2 A IBOEE X AT 25 A i Ah B, FE ) 2.5g/L NDGA ¥ IR AT 2 3k b
B TE AL T R AT A L BE T 0 T LB A 2 A B S A8 S NDGA I 4% 25 A A R S 2R R 450 . R
Instrong Az ) 73 2 M0 3 ASCRS: 00 1 5 5 6 B (L 4 ) 8 25 A0 5 B S0 8 (COR S8 TR SR 2) Je NDGA A2 I 25 4
0 Rl S AR (S I ST AR ) R R PR BT i B A M A e IR 4 4R SD K RLUR JE IR 5 40 i 43 031 45 oK S K S AR A
NDGA 3ZHRE ST G 5 %, R CCKS YA KL IN 40 Hf Az 38 TP ST I A0 B 2R 1 o % oA S 106 ST 2 A S 10 ST 4 4
LI ZE SD KRR R L 7E 1.2 4 F8 WD A 00 R A0 35 A e i 3 T OB 4 JA R R 44T HE 3L 6 TF AN
SO YA SR AET AR AL B, 2 I 8T 0L KBTS B B R S I S AR
SEARRFF R LUME R @BV, (S KBTI R4 A AS WS A B R AR AR A iR R
N AR A B S BR 5 AR R S AR A Y B T T YR AR AT S U AR LSS SR AR ZESE R, 9L 45 R S S AR e
L3R R SRR M AT i A L 2 W R R (P<0.05) 5 S I ST ARG R RSO A A e A oA S Ik ST A0 I 3 M O 7
A Gt 225 57 (P<0.05) APPSR F 1E % 41 (P<0.05) o A% I I 40 i 76 38 16 SC 8 B R sg e se B vh By A KR
U, TS SR )RR A, OD (5 800K, W0 20 4R [R) B 8] 20 OD fH le AL TESE 1177 22 5 (P>0.05) o AR [ B[] A5 22 6 20 76 1k
P AR A 5 B IR T AR B K2 (P<0.05) o A3 4 JilJ5 R A HK 20 ST 48 HE Y €8 1T DL 48 A 200 L B okt 27 4 4 i i v, Jf:
A A 22 UR A AE L B v 5 2 106 20 S H JR0RE 4 L B 0 0/ ) L RD DB A i AR S5 4 L 8518 (NDGA 22 B8
JUH M BE ST AL 5 R AT A 25 20 R SO LR S AR A SR DL B S A (B AR ) g A T R N BT A R )
EVEG R AR AR A PR SR v, BT A R, AT BRI B 0 SR

[REIR] RAMER; B A @A 8 L 1%

doi: 10.3969/).issn.1004-406X.2016.03.12

FE 5 %S :R683.2 X HERFRIRAG A X EHS :1004-406X (2016)-03-0270-06

Preparation and characteristic of nordihydroguaiaretic acid crosslinked porcine decellularized spinal
cord scaffold/ZHANG Sixiao, LU Jiye, MEI Jin, et al/Chinese Journal of Spine and Spinal Cord,
2016, 26(3): 270-275

[Abstract] Objectives: To explore the construct and characteristic of nordihydroguaiaretic acid(NDGA) cross—
linked porcine decellularized spinal cord scaffold. Methods: Porcine spinal cord scaffolds were decellularized
by chemical extraction and crosslinked with 2.5g/. NDGA in solution. The structure of uncrosslinked and
NDGA crosslinked decellularized spinal cord scaffolds were observed by stereoscopic microscope and scanning
electron microscopy. Ultimate tensile strength and elastic modulus of nornal porcine thoracic spinal cord, un-
crosslinked and NDGA crosslinked decellularized spinal cord scaffolds were determined on instron mechanical
testing instrument. The fourth generation of SD rat astrocytes were co—cultured with uncrosslinked and NDGA
crosslinked decellularized spinal cord scaffolds, and CCK8 assay for cell growth rate was tested to evaluate

the cytotoxicity of scaffolds. The ECM scaffolds were implanted subcutaneously on the dorsal side and were
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obtained after 1, 2, 4 weeks for degradation rate. And the 4w scaffolds were HE stained for biological com-
patibility evaluation. Results: The uncrosslinked and the NDGA crosslinked decellularized spinal cord scaffolds
possessed a similar three dimensional matrix structure. Tensile strength and elastic modulus of decellularized
spinal cord scaffolds were significantly enhanced by NDGA-crosslinkin, difference between the two groups was
statistical significance(P<0.05), but the paramenters still lower than those of control group(P<0.05). Astrocytes
growed well in both groups,

OD value growed as the co—culture time, and the cell proliferation assay by

CCK-8 showed there was no statistic signification in the two groups (P>0.05) after co—culturing at 1 day, 3
days and 7 days. NDGA crosslinked decellularized spinal cord scaffolds had lower weight loss at each time
point than the uncrosslinked acellular spinal cord scaffolds (P<0.05). The inflammatory cells in experiment
group were sgnificantly less than those in control group, and there were a lot of vascular structures without

vascular endothelium in experiment groups as well. Conclusions: Porcine decellularized spinal cord scaffolds

presents no obvious change in structure after NDGA-crosslinking, but there is significant improvement in the

biomechanical properties and ability against in vivo degradation and no marked cytotoxicity. Hence, the NDGA

crosslinked scaffolds are promising in tissue engineering for spinal injury.
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Figure 1 General observation of normal spinal cord and decellularized spinal cord scaffolds( x16) a normal spinal cord

b non —crosslinked scaffold ¢ NDGA —crosslinked scaffold Figure 2  Scanning electron microscope of scaffold
Microstructure and three—dimensional (3D) matrix were kept same after NDGA—crosslinking a non—crosslinked scaffold b

NDGA-crosslinked scaffold( x2000)
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Table 2 Effect of decellularized scaffold on astrocytes

proliferation in different culture point(OD value)

FART G, A b 2 o AR R AR s ] 1 45 o el NDGA % B4
Time point  Non—crosslinked scaffold NDGA-crosslinked scaffold

R HBSRMME ML RNOAHRESBIEEE B 08930078 0:833:0.0%3
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(Mpa,x+s ,n=4)

7d 2.693+0.188 2.558+0.185
Table 1 Tensile strength and elastic modulus of each
group
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(n=5,x%s,%)
,:#.ﬁ,,mﬁ e
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Note:  Compared with control group, P<0.05; compared with Note: (DCompared with non—crosslinked scaffold group at the

non—crosslinked group, P<0.05 same time, P<0.05
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Figure 3 HE staining after embedding test showed the inflammatory cells in experiment group were significantly less

than the control group, and there were a lot of vascular structure without vascular endothelium in experiment group as

well a non—crosslinked scaffold b NDGA-crosslinked scaffold( x200)
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