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Study on immunogenicity of a novel bionic scaffold of nucleus pulposus tissue engineering
LI Chang-qing, ZHOU Yue (Department of Orthopedics, Xingiao Hospital, Third Military Medical University, Chongging 400037, China)

Abstract: Objective To explore the immunogenicity of a novel bionic scaffold of nucleus pulposus tissue engi-

neering. Methods The biocompatibility of a subcutaneously implanted scaffold of nucleus pulposus tissue engineer-

ing was studied in SD rats by analyzing tissue reactions up to 3 months using histological and ultrastructural methods.
The expression of IFN-y, IL-2, I1-4 and IL-10 mRNA was measured by RT-PCR, and the levels of serum antibodies
to porcine type I collagen were measured by ELISA. Results There was less inflammatory reaction in rats induced

by subcutaneously implanted scaffold. By degrees, a granulation tissue had developed within the implant, which had
disappeared by 3 months. The expression of IFN-y, IL-2 mRNA by RT-PCR was of no changes. But the expression
of IL-4 and IL-10 mRNA increased, which meant the implant induced Th cell into Th2 cell and the induction inhibit-
ed the inflammatory reaction. No antibodies to porcine type Il collagen were found in the sera of implanted rats.

Conclusion  There was less immunogenicity in rats induced by implanted scaffold of nucleus pulposus tissue engi-

neering.
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BHEA A @) % F 0.01 mol/L HCI(pH 2.3),4 C FHEHE, il i
1.25% (W/V)I Gy T, VRS Cy TR pH (HZE 1 ~ 2, 44k
4 C BRI AE T 4 9: 1(V/V) b 132 38 i AL LA 4l K 5
94 C .1.25% HyA(WJ T Sigma 23 ) ) 7 W, o BE FEHIHE 0.5 ml/
min, BG4 CTF 300 /min fiE$ 4 h,3 000 o/min .4 CHE.L 15
min, 23 BRSO, BHR I — O ME S R L, AR AR A,
W -4, T BDE T - 70 CUKBI VR, 28 P URYS Uk T 1 il i
Cy /HyA 145 .
1.1.2 Cy/HyA-CS %M Cy /HyA M4 55 50 =5
FHEHL T 20 ml & 50 mmol/L 2-RE Rk 2, e 2 (pH 5.5) 1) 40%
B W 30 min (), 2R G K B IR B L AE 20 ml
50 mmol/L. MES .24 mmol/L EDC.5 mmol/L 3£ ¥/t ik f1 2% 6-CS
(9F Sigma 23 7] )Y A0% Z BRI, FIR(20 ~ 25 C) T 228K
24 h, ¥ L EALE 0.1 mol/l. Na, HPO, ik 2 W, 3£ 1 b
1 mol/L NaCl Hhii§ 9% 2 ¥, 3£ 2 h;2 mol/L NaCl # 3§ ¥k 24 h(J[A]
W 6 Uk, FIHIAE A Uk 10 W, ¥ % AR Lh 2 R T 4% 3
Cy /HyA-CS 48, MM EHE AL 2 emx 2 em x 0.5 em K
INERE S mg, € Co iHHEER .
1.2 %R
1.2.1 SEuesrel iiEZL75 B SD KB = FE R EFHT
I Bt S 56 sh i vhCo 4RI ), 1400 Bt 250 ~ 300 g, MEHEAS . REA
BEALECT R AT e R REALIL A 4 4L, 51 R 3 4L IEW AL (n =
5) A B4 (n = 35) FESAAL (n = 35), F 20 FIEE ALK BUR
EL b % 30 mg/ke B P4 BRI, 5 SR OE TR B0 01, R A IR R 2 DR
R—/MEFE B, BRI .
1.2.2 tRARE  HEAMBRHASHY &SR S Ha5 TR
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BB P v R AR [l O R IRURL , 53 B L, - 70 C
{747, EHAEBE FAL, MAPRALIT HE J 6, FIRALTTR
RARAE . CoNERRM 43 B I, - 70 CIRIF&KL.
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1.3.1 & mRNA f942HC  BEf] Tripure iRl B2 2 U9 85
RNA,75% & BERE U6 2 UK, TL3E F DEPC Ab B () 25 B T K 5
%% S (A & Promega 25 AR AR F i A 5 R
1.3.2 PCR W% LA Bactin fEHAZ M, 14 #1 [L-10:
94 C 3 min.94 C 30 5,57 C 40 5,72 C 40 s 35 MMFF,72 C 5
min; [1-2 #l TFN-7:94 C 3 min.9%4 C 30 s.60 C 405,72 C 40 s
35 MEER, 72 °C 5 min, 2% FEARFEEERC K 41 UG L 28 5500 %E
RGO RGGCRIHHT S HEEE S Bactin £ IVD HUE.
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Tab 1 Primer sequence and length of RT-PCR amplified products

Objective gene Primer sequence m)
-2 Forward primer  5'-CAGCTCGCATCTTGTGTTGCAC-3' 431
Reverse primer  5'-CTACCTATCGGTAGACAGTTTCG-3
IFN-y  Forward primer  5'-GTCATCGAATCGCACCTGATCAC-3 304
Reverse primer  5'-GGTCTCCTTACAGATATGTAGCC-3
4 Forward primer 5 CTGTCACCCTGTTCTGCTTT-3' 345
Reverse primer  5'-TTACTCAGGTGCGAGTGTTG-3"
IL-10  Forward primer  5'-CTGCTATGTTGCCTGCCTT-3' 417
Reverse primer  5'-CATTCTTCACCTGCTCCAC-3'
Bactin - Forward primer  5'-GTGGGGCGCCCCAGGCACCA-3 540

Reverse primer 5" -CTTCCTTAATGTCACGCACGATTTC-3'
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Fig 1 Structure of the implanted scaffold disappeared and granulation
instead for full scaffold at postoperation day 84 (HE x 200)
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Tab 2 Expression of IL-4 mRNA in different groups (% , x + s, IVD)
After surgery
Group
1d 3d 74d 14 d 28 d 56 d 84 d
Normal 0.3240.09
Contral 0.62+0,15% 0.74+0, 14> 0.77+0.16% 0.76+0.172 0.45+0.17 0.38+0.13 0.37+0.14
Implanted 0.94+0.18°%  0.99+0.16°%  1.00£0.19°% _ 1.01£0.23°% 0.86 £0.10°%%  0.79+0.14°%% (.80 +0. 13°%0%
Ay P<0.01, vs normal group; ¥r: P <0.05, Yo: P<0.01, us control group
#3 HEIL-10 mRNA HIRIE(%, ¥ +5, IVD)
Tab 3 Expression of IL-10 mRNA in different groups (%, ¥ s, IVD)
After surgery
Group
1d id . 7d 14 d 28d 56 d 84 d
Normal 0.40£0.06 .
Control 0.61+0.00% 0.71+0.17% 0.64+0,15% 0.63+0.16% 0.48£0.15 0.44+0.11 0.42+0.07
Implanted 0.8420,13°%  0.96£0.16°%  0.8040,17°%  0.87+0.19°% 0.95+0.19%7%%  0.96+0.190°%% 0,86 +0.13°%%
Ay P<0.01, vs normal group; ¥r: P <0.05, Yoix: P<0.01, s control group
Fd mMEPRRAE I BRFEREREZENL(Uml, x+5)
Tab 4 Expression of rat anti-porcine collagen type I IgG antibody (U/ml, x +5)
After surgery
Group
1d 3d 74d 14 d 28d 56 d 84 d
Normal 1.43+0.12
Control 1.71 £0.36 1.81£0.22 1.83+0.26 1.53+0.42 1,74+ 0.40 1.95+0.58 1.89+0.61
Implanted 1.44£0.16 1.85 £ 0.30 1.58+0.21 1.41+£0.57 1.96+0.19 1.92+0.32 1.94+0.52
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