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Comparison of rabbit degenerative intervertebral disc models constructed by anulus puncture

and annulus incision
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Abstract

BACKGROUND: Constructing animal model of intervertebral disc degeneration which more faithfully mimics the pathologic
hallmarks of human intervertebral disc degeneration can be a beneficial assistance for further intervertebral disc degeneration
therapy. However, there is not an accepted optimal model for intervertebral disc degeneration study.

OBJECTIVE: To compare the rabbit model of degenerative intervertebral disc constructed by anulus puncture and anulus
incision.

METHODS: Totally 32 New Zealand white rabbits were randomly divided into the anulus puncture group and annulus incision
group. Intervertebral disc of Ls.s was exposed by extro-peritoneal approach, and the discs were injured by puncturing the anulus
or cutting the anulus. The deep and direction were controlled. Pathological change of intervertebral disc was checked with MRI
and histopathological examination at weeks 2, 4, 12, and 20 after operation.

RESULTS AND CONCLUSION: At week 4 after operation, the area of nucleus gelatinosus was deflated with enlarged anulus
fibrosus, To-weighted image (T,WI) declined, blurred, and the height of intervertebral space was also decreased, the grade of T2
value in the anulus puncture group was lower than that of the annulus incision group (P < 0.05); with time prolonged, T2 scores
increased, and the intervertebral space narrowed, which reached a peak at week 20 after operation. The differences had no
significance. The histological sections demonstrated that the cell content in nucleus pulposus was increased gradually. The rabbit
model of intervertebral disc degeneration can be successfully constructed by the methods of anulus puncture and annulus
incision. The degeneration of incision model is more severe than that of puncture model. Anulus puncture method can faithfully
mimic intervertebral disc degeneration after damage in human being.

Luo P, Liu YL, Chen Z, Lin LJ, Xu Y, Huang XJ, Zhou CS. Comparison of rabbit degenerative intervertebral disc models
constructed by anulus puncture and annulus incision.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(11):
1955-1958. [http://www.crter.cn  http://en.zglckf.com]

HE

B MERALRAT YA A Sy, AT SO ME A BLR AT AR B R AN SR B PR T S B, ST ISR BRSO
JEME RN RLIRAT VA B A AR MR A AT B, B H BT sk Z A AR SR SC IR s s .

B80: LR YEIR 7 RVE AN AT Y PR TR 2 7 G b 5] S IR AR Sh IR ) 22 57

FE e B 32 JUBTIE 22 R A S AT RIEBENL 0 N AT A 5 AN L IR TIOT A . B NIRAN N R 55 Laas Las~ Lo HETIEE,
L YEIR S R LR I R LT 4RI, AR 4R )P LRI I DIIF A4 3R, bl e Ui MR E X oy m. R 2, 4, 12, 20
JEERE MRI R 2573 P 224 2 00 52 HEEAE 5] S A% 2R 1 S L S B O

HEREEEWR: K5 4R, RMEEEMEZIARGE /N, ARG, BN T2 IBUE(E SR, 220, HER & B IT iR
TR, YRR R T2 (55 9T BT AR DI ALK (P < 0.05); BEAFHT A1, SatEIr At T2 155 5RB P/ E b1,
HERI BB WAL 7, ARJ5 20 FIMEE AL T2 /55 5P risfim, PALHAZE o R E M . BB R, P A
MM BB TR TER PEoR AP 57 RN LT YA T 250 0] By 2 S M) SR AR, (H P eI I i0ME
RN RBIE g EiR AR B2 N il P I P <avatioh Rl th U I W VYN I ERR S RS ER il Yol SN A o E2 R RPN S8 N
HOREA T N A R 1 05 R AR I A

R YA FRIE; SUEAUITE; MEELRAR; sl HAN TR
doi:10.3969/j.issn.1673-8225.2010.11.014

B, XEM, PR, M, VFE, BN, AR, IR RNE S AT UITA T S M (R AR AR [J]. [ ZH 2
TR SIEKES, 2010, 14(11):1955-1958. [http://www.crter.org  http://cn.zglckf.com]

HE R 25 1 4% B 4R 48 R AT I S s A, R
JH e 7 37 AE 1) 5 38 A8 5l W0 A6 A X T He A 3
BRI AG VF 208, BRI L4 br %
3, AW RACTR L AR KR, SR IR £
AARRIER, TrERAT AR . RS
73 A P 2T R 2A 7 RVE AN 27 4 348 V) i S
SRME 1] 45 38 A A%, 13K 19 oy T A 4 SR
TR T AL

il

0 3l

LA [ AR A A 51 A R 1) LR
AL —ANGE, WA, BRI
B AV A T 53R AR (375 [ g 2 AR AR AL
S HELG ST TTIE IR S I FUME () BB AR K
LIS BRI, RN OB EIRITIRAR

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

Department of
Orthopaedics,
Zhujiang Hospital of
Southern Medical
University,
Guangzhou
510280, Guangdong
Province, China

Luo Ping%, Studying
for master’s degree,
Department of
Orthopaedics,
Zhujiang Hospital of
Southern Medical
University,
Guangzhou

510280, Guangdong
Province, China
Luoping_lc@yahoo.
com.cn

Correspondence to:
Zhou Chu-song,
Chief physician,
Associate professor,
Department of
Orthopaedics,
Zhujiang Hospital of
Southern Medical
University,
Guangzhou
510280, Guangdong
Province, China
zcsmd@yahoo.
com.cn

Received: 2009-10-17
Accepted: 2009-11-24

1955



@27’62 WWW.CRTER.Org

SV, TR G DI, I 8 Y

EAEMAZR
IERER TR
IO
510280

F ¥x, 5,
1984 F4 | Hm
BHEDEAN, X
R AHRERKE
L, EEMN
EEEBREN
M.
Luoping_lc@
yahoo.com.cn

BEBWAEE : A
0, EEEm &8l
R EHERKX
FRIERER ,
IFREIM®
510280
zcsmd@yahoo.
com.cn

&5 R318
SCHRBR DB
5 :1673-8225
(2010)11-01955-04

%% B 8 :22009-10-17

f&E B # :2009-11-24
(20091017009/GW-2)

1956

1 #MRAEE

Wit BENUA RS SRS, A S
%=,

BfjE) K2 3t 25 . F-2009-03/097E g J5 BE A}k
PRI R B 0 S50 2 S8

MRk fEEERERTTE A A R327, BT
=R K 2SR s b iR, s vr e S
SCXK ¥2006-0015, Htt, 3H &, A&
(2.5+0.5) kg, PR FIENMPEEFRLE . SL
56 3o A o6 B Ak B A A B A B A AR
Philips 3.0 TP H 5 A R ILAR A0 B faf
2R A

ST RREEE. K. 30%LEH%Z
ENE S ER KRS R S, BT T e RN,
L2 R BIFEBAEA DI K10 cm, BE4ME
WS N W8I, MEREAN NERHEN, MARE
BYBRLas Lass LeeffisS, ZAMEARMIAT T, 1R
P A0 2 AL CPIEOMEAAR), BHELau~ Las~ Lsie
HETET B o

DA 7 oK 32 KT v 22 K A e Bl L 4
NP LRI R RN 4E IR R4

e IRzEd . L1655 Sk 7 HE A 8500 57 7
SPAT AR T ), FINAHEEBRS mm, i85 s,
Ptk

FUIFITT: FHBHIREFRRT], BHIR
FE1.5 mm, ZEMEE S ET 5 R T U O
5 F R 4ARA60° /M, TREL.4~1.6 mm). 47
TR EAE2 dUEEEZR80TU. AJEE
TRFEERSE. 2l TARE2, 4, 12, 20/
13 2H [ AT 326 L 4 2 B 10 R I s T AR MR IR 2 72
BERZ A LREY) o

HMFEFR:

MRt 2 BT A S 37E30% 5% B2 Lk 25 H-
S ORI R o I EMIEAT MRIEAE SR AL 4
i, MR Philips 3.0 TEE F i S R LR
FEAX,  STUAH: £ Pl aok A 8] 450 00K TE AR DT, SR
F A e %1, TR: 3000 ms, TE: 120 ms,
TEI BRI o SR FH e [ S MRIPE bR AE 14T
AL IR 30 Y, BT MRIFAZ %k
HH A B2 PR MRIEE T B VL T B IR 4 2 W =
We BEASMER AL PR AR VE S AT B e =
SIVES A (& VE AR AR ), s AR
G ZE0~9 2 ], 1~34y NIZRFFIRAS, 4~6%%
N EEIRAR, T7~95r NEEIRA, HARVES bR
WL,

® 1 HEEEDRAFRER MRI B T2 BS54
1
Table 1 Score standards of MRI T2 weighted images
for intervertebral disc degeneration

Situation .S|gna.1I Color Boundary Points
intensity

No degenera- Hight signal Bright Clear 0
tion
Mild degenera- Low signal+ Gray Rather 1
tion vague
Moderate Low signal++ Dark Vague 2
degeneration gray
Sever degene- Low signal+++ Black No clear 8
ration boundary
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Figure 1 At 4 weeks after operation, both interverte-
bral height and disc bright degree were de-
clined in anulus puncture group
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Figure 2 At 4 weeks after operation, compared with anulus
puncture group, the declining of intervertebral height
and disc bright degree were serious in annulus inci-
sion group
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a: Anulus puncture group b: Annulus incision group

Figure 3 At 20 weeks after operation, intervertebral height was
obviously declined, the disc blurred completely, there
were no noticeable difference between the two groups
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Table 2 Degree of intervertebral disc degeneration MRI grading

Anulus puncture group Annulus incision group

Degree
2wk 4wk 12wk 20wk 2wk 4wk 12wk 20wk
Mild 12 3 12 1
Moderate 9 7 11 8
Severe 5 12 9 12
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Figure 4 The pathological section in normal rabbit discs
showed that there were plenty of cells with regular
shapes and uniformity distribution (Haematox-
ylin-eosin staining, x40)
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Figure 5 The pathological section of degenerative discs
showed that the nucleus pulposus were substituted
by fibrous tissue at 20 weeks after operation (Hae-
matoxylin-eosin staining, x40)
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