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Experimental intervertebral disc degeneration induced by fibronection fragment in rabbit/WANG Na,
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[Abstract] Objectives: To investigate the feasibility of establishing an experimental animal model by using
N-terminal fibronection fragment (Fn—f) which induces the pathologic hallmarks of human intervertebral disc
degeneration, and to facilitate the investigations of intervertebral disc degeneration. Methods: 25ul of
1.5pmol/LL Fn—f or phosphate buffered saline (PBS) was injected into the central region of isolated lumbar
discs in 28 male New Zealand white rabbits of six—month—old under a percutaneous X-guided by using a
microsyringe with a 30-gauge needle. Euthanasia was performed at 4—, 8—, 12—, and 16-week, and the his-
tology and gene expression of disc tissue was tested. Results: Histology studies revealed a progressive loss of
the normal architecture of the nucleus pulposus(NP) and annulus fibrosus(NF) after injecting Fn—f during 16
weeks compared with PBS injected discs. The pathological sections of the NP region in Fn-f—treated discs at
the 4th week showed plenty of nuclear cells clumped loosely with uniform distribution. And rich extracellular
matrix was evidenced. At the 8th week, the number of nuclear cells decreased and clustered. At the 12th
and 16th week, the Fn—f injected discs showed decreased nuclear cells number and proteoglycan matrix. The
NP cells became rounded and clustered. The AF region of the Fn—f-treated discs demonstrated progressive
loss of the normal lamellar organization and breakage. Significantly down-regulated expression of aggrecan
gene in the Fn—f-treated discs was evidenced at the 8th week, 12th week and 16th week, and the expression
of type— Il collagen gene in Fn—f—treated discs was significantly down-regulated at the 12th week and 16th
week compared with PBS treated control discs. Conclusions: 30 kDa of N-terminal Fn—f injection into the

central region of rabbit discs results in slowly progressive intervertebral disc degeneration, which is similar to
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that observed in human disc degeneration and can be used for further study.

[Key words] Intervertebral disc degeneration; Animial model; Fibronection fragment; White rabbits

[Author’s address] Beijing Institute of Traumatology and Orthopedics, Beijing, 100035, China

Wi FE 2 2 I Tl B O A RO R, AT 2
AR AT PR AL B SR RE A BT, ol B AR Ak
AL Al B, 7™ B 52 i R 1 2R 9 i 2tk 2
L SR BE 1 R AR g ] SR A Sh AR AN
CRE Jy TR 5 T-HE 18] 18 728 14 s BIL ) B g B
Fede fit RAF A9 SCg B, T ELRBEXS BT A IR T T B
FINGYT 25 AT A R0 e S i A ME ) 2R
BR—ANZHESHWE ST, YRRl
AT 80 4R Dy st {H 2 A 1 02 DA A BRAEUAE
] £ 1R AR S PR ASBIEFE R N i 30kDa £1 1%
HH A BL(Fo-f) , fEE WG T T A GAMER N,
SRRV Ul A T R IR VWNESY AR R )
EbEIE7/ LRt

1 #RE5RFE
1.1 5 sh¥y | 2R M

6 H W MEERT VY 2 KA R dt 28 B (A
2.5kg Ziv, AL T s sh b s b 4 . &
LR N i 30kDa £F 7% 2 1 J7 BE (30kDa Fi-
bronectin Proteolytic Fragment, Fn—f;Sigma),RNA
UG & (RNeasy kit, Qiagen) , J 55 5% 350 7 &
(Promega) ,PCR i ] & (Sigma), s KK-fr4
(HE) Masson = {0 N4 O et £ (N REY
BARARAT), 5196 Z AT A TR 2 )
e, FEALAE 436 EE T (Eppendorf) ,PCR Y
(Eppendorf) , 1% I =5 # 25 .0 ML (Sigma) ,30G 1 &
T EE S 1 23 4% (Hamilton) .
1.2 SRSy

B v 22 R TR BENL Dy 4 41 A 7 HOH
FILA Rz J5 ok A 2 50me/kg % 5 Smglkg BR A
JUUPR A S R AT ORI o JRR I i (6 21 G 5 3 A3 5
YE 51 S48, WME R B J5 S0 T7 ) k5 28 B ik
JULPY IR A 55 () 5K F- . FEB LS5 R A
TG #1306 £ 285t 21G 5151 2148 il i 27 4t
o BIRHER] & A DB 1) o IR 7 34 R
30G & iE A7 B RS K 25p] 1.5pumol/L N ¥
30kDa Fn—f i 55 A G JEHE ] & 4 (Fn—f 41) | [7]FF
R 0.01mol/L pH & 7.2 485 2 2% #h i (PBS)
VENXS IR (PBS 41) A R AR HEFE L1~L5 K-/ 4

ANMENR] B, (I BG 1~2 A ] £ BE AL 2 307 A Fn—f
af, PBS,
1.3 GAMER £ AL 812 0B

A3 TS 4.8.12.16 J& B 44tk 4b 56 4
TEANEF ]G 3 1 43 B AR B0 e (] 8% oK A ] 4%
BT 4% 2 KD EE 24h, T 0.5mol/l. 4 —
JHiz U 2, 2 (EDTA ,pH {8 7.4) " 4°ClE#5 4 J& A
] 5 5 I K, A I A3 S % S BT TET VT A
Pei o B 5 A 4RI R S Y . B A
B3 5k L B U0 b 43 4T HE Masson — {0
a0 Yt
1.4 Gt B) 2 2R 2 25 1 RO AN T 28 Jsg it ik DY) 3%
TR [ S

Oy FIERLE 4.8 .12 16 JE B 43t kb 64
TEASE ] 4 H 43 B AR B S0 BEHE ] 5% oK Al 1) 4%
Jil BB A SV NGO HIBR IS, WA VR 5
FE R o f A RNA 42 B & 32 B RNA I
0D260nm A #1775, BHE M B L H 40pg
ZEAT R RNA A5 ) 35 B 1w £ 1 5% St 57
S AT R S UG 5% 72 cDNA fE R PCR 97 3%
Bt FH Primer 5 3 R AE B AR BEA
R K 519, Sl p s . 1B R 5 -
TACTGGATAGACCCCAACCA -3’ ,3" -TGGTAG-
GTGATGTTCTGGGA-5"; REHEHH R N 5 -
GAGGTCGTGGTGAAAGGTGT -3’ ,3" -GTGTG-

B 1 #EWTS T Fnf 3 PBS H A A E £ (A
21G 5154, B H 30G filhd i 4T )

Figure 1 A percutaneous X-guided needle puncture and
injection of Fn—f or PBS into the central region of
separate lumbar discs using a microsyringe with a 30—
gauge needle and 21-gauge needle (A: 21-gauge needle,
B:30-gauge needle)
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Figure 2 The pathological sections of the disc NP region treated with PBS a, b, ¢ 4, 8 and 12-week time—point,

there were plenty of nuclear cells clumped together loosely with uniform distribution, and the rich extracellular matrix d

The number of nuclear cells decreased and clustered partially in the 16—week Figure 3 The pathological sections of
the disc NP region treated with Fn—f a At the 4-week, there was no obvious change b At the 8-week time point,
there were plenty of nuclear cells clumped together loosely with uniform distribution, and the rich extracellular matrix,
the number of nuclear cells was decreased and clustered ¢, d At the 12— and 16-week time points decreased of nuclear

cells was noted, and the NP cell became rounded and clustered(HE x200)
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Figure 4 The pathological sections of the AF region treated with PBS. There were well-organized collagen lamellas at

the 4-week(a), and 8-week(b), and disorganized collagen layers at 12—-week(c) and 16-week(d) time points(Masson stain

x200) Figure 5 The pathological sections of the AF region treated with Fn—f. At the 4-week(a) time points, there was

well-organized collagen lamellas with well-defined border.

Changes at the 8—week (b) time point showed the collagen

layers disorganized partially. At the 12—(c) and 16-week(d) time points, collagen layers were disorganized obviously, and

the alignment and formation of the AF were disrupted(Masson stain x200)
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Figure 6 The pathological sections of

the disc NP region injected with PBS. They were crimson and not distinct obviously in the 4—(a), 8—(b), 12—(c) week,

and little hypochromic at the 16—week(d) time points(Safranin O stain, x200)

Figure 7 The pathological sections of

the disc NP region injected with Fn—f at 4-(a), 8—(b), 12—(c) and 16-week(d) time points. The staining of the NP

showed hypochromic gradually during the 16 weeks time(Safranin O stain, x200)
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RALE AR I A4 e I
Aggrecan Type Il collagen
PBSZH Fn—f 21 PBS 41 Fn—f 41
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1. PBS 4l L4 P<0.05
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