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Rapid Establishment of Artificial Joint Aseptic Loosening Animal Model*
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ABSTRACT Objective: Artificial joint arthroplasty has achieved great success till now, which has treated many late stage
joint-related diseases. Studies have showed that the peri-implant environment was in the status of high bone turnover rate in the patients
suffering from aseptic loosening. Therefore, early bone-implant integration is important for inhibiting the migration of particles and
cytokines. Wear debris-induced aseptic loosening is a major cause of artificial prostheses failure. In this study, we tried to use only 107
particles to establish artificial joint aseptic loosening rabbit model, which may lay the experimental foundation for further studying the
mechanism and the prevention of aseptic loosening. Methods: We used female New Zealand white rabbits to establish animal model.
Animals were randomly divided into an experimental group and a control group, and HA-coated implants were inserted into the left tibias
of both groups. In the experimental group, 0.5x 10’ UHMWPE wear particles were injected both around implants and into knee joints.
Results: Compared to the control group, animals in the experiment group presented higher intra-articular pressure, poorer bone
architecture, lower biomechanical properties, and higher levels of pro-inflammatory cytokines and bone turnover markers. Conclusions:
We used fewer UHMWPE particles to establish artificial joint aseptic loosening rabbit model successfully and quickly, which laid the
experimental foundation for further aseptic loosening related studies.
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1.1 #h4

UHMWPE ik ( {48 :1.74% 1.43 um) p % [ Ernst
Krendlinger Zi4%Z 24, H RN 240 E A1 von Knoch Z#Z 4l
RN, EREL(TIOAIAV ) BARBA KL U)K 2= AR AR T AR5
FU IR . AT TR B AR 10.0 mm, J& 1.5 mm, F 5G4
P FRFR 4> AR 2.5 mm, K 45 mm, 5 3% T 55 2 F R 30 pm
JE HA %2 . )2 CaP I :1.67,HA 45 i : >45 %
UHMWPE ik; F1{E A& Fl Cog JRSTIH BE. ELISA X5 & A
Z£ [# R&D /A 7] ;Bentley Trantec 800 J& J7 %7 2% W B 32
Bentley Trantec /\ 7] ; Leica SP 1600 i 20 2347 Fr ALy B 12 [#
Leica 2\ ) ;eXplore Locus SP g f# CT £5tlli H 35% GE Healthcare
/N 7] ; Hitachi S-3400N 49 4 W1 5% W H H A< Hitachi 2\ 7] ;
Auto graph AGS-J J7 g 12 A H A SHIMADZU A#]
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(25 mg/kg) D hric A . R 12 Ry . YA
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Fig.1 A diagram of the specimen sections
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RN B S AR A 43 L.
127 &Y AHhZNE  EEAN B eI T B4 CT
BEHTAEY =R FIF Autograph AGS-J J7 87 2=
{SGHAT B TR L 555 (push-out test) P4 HRAs B T~ B FL L 48
B & ¥ % NIRRT v N € R R E O e S AR R = A Eo
B THEE LR S8 B BR 17 47 (Maximum force,N) i SCH 45
B - R B T R AT, R AT - SR TR Y B
A4S s WP BT K (apparent shear stiffness, MPa/mm) /i 7t
fif - iR ML LRI TR A3 RER AT, S REE R UK H (total energy
absorption, kJ/m?) 3@ it i - 7SI ZRAEH - IR ARSI 43
EETAY LT BT ARAS
128 HEEFNE  FHBGKREEDL (enzyme-linked im-
munosorbent assay, ELISA) 5 Il 5& 15 ¥ H A9 42 4 41 it X 7
(IL-1B, IL-6 )R BEHibR B W (RANKL) I BEAS B E 2 i it
P o 250 G A R R 2 3 pg/mL (5[ : 6.25-400 pg/mL),
ZH P FNEH [R]85 R AU T 10 %,
1.3 GitZES R

ST S5 R34 SPSS 22.0 #R{4FHFT t Kl , % P<0.01 B
RS SR x+ SD FR,

2 R

2.1 XFREAN

e 2 s, LI BRRN S, ST N B3 T
&L IFTEARSS 3 B BN, TEAR S 6 JH ARG B i 2%
%7t
2.2 AL

WE 3A i, XHRERE - RS RA B (F
3A- 72 %) FEH - RS A JC AT 4 2H 8 A, SR, SEERZH K
B - RS A A KR SR gV (K 3A- A %), H LT
WHEBE AR vt amatims B R &R LR
2, XSIRAME/NESEIEN HA RZEEE R (B 3B- 42,
3C- 22, B /INGHDH: ; T S5 4 0B /N R A i (B 3B-
A 3C- ), [IXTREZH A3 6 Yo) M LL, SEHEH (182 7 %)y H -
BAREE R B 2E T RET 58 %o MM — 2038 T i BE g, vl



- 3820 -

IREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.20 OCT.2019

ATRE Wb R IS 06 4 1R - A AR SR ] el R A U 5 S et v i
TR VL 340 7T 3L 5 T [v) SR A 4K H 43,22 1) UHMWPE Jikz
(F3C-h A5).
23 BALRKSENE

WE 4 fFoR, SCEZH 9 BV/TV . Tb.Th FI Tb.N 435 &
1524 4.7 % .0.09% 0.01 mm 1 1.7+ 0.2, [FIX%ff&Z0(BV/TV;
252+ 8.4 % Tb.Th:0.12+ 0.01 mm Al Tb.N:2.1+ 0.2)4f I, 4%
B E TRET 40 % .26 %F1 20 %; i Tb.Sp (Xf B4 :0.36+
0.06; SZH64H . 0.51+ 0.07) BETE T 42 %,
24 BT HNE

SC2H ) BMD (200 30 HAmg/em®) Le X} HR 4 (480+ 63
HAmg/em?®) it 2 NRE T 58 %, 8 i B B U, 1t
4 M.BAF {75 (18 5), % 4 2H M.BAF {HFifi 25 17 5 [ R 5 1hi
TR HETREAR , AR AEAT— XSy 5 50 e 2
25 £YhENE

B X7 R (A BR A7 7 : 110 27 N R BT BT R B 385+ 43
N/mm F1E AR TR CE - 36+ 13 N/mm ) AH LY, 525641 A% BR 71
fif (76 24 N) FRIHTHTRIEE (2672 42 N/mm ) FlE g &2 TR IL
B (22+ 8 N/mm) ¥ BT F I, 43I FIET 31 %.31 %A1 39 %,

8.00 |

——e—— con.
* ——D——-  exp.

6.00 - exp.-con.

—— -t ——

Intra-articular pressure (kPa)

-2.00 -
0 3 6 9 12
Time (week)
2 XTHESN ML

Fig.2 Intra-articular pressure curves
Note: Data were expressed as xt SD, n=10. *: P< 0.01, compared with

control group.
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Fig.3 Histology of bone-implant interface

Note: *(A-left): new bone; *(A-right): interface membrane; i: implant; h: HA coating; b: trabecular bone; if: interface membrane. Bar=100 pm.
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Fig. 4 Parameters of bone histomorphometry

Note: Data were expressed as x+ SD, n=10. *: P< 0.01, compared with control group.
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Fig.5 M.BAF curves
Note: Data were expressed as xt SD,n=10. *: P< 0.01,

compared with control group.
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Fig.6 Cytokine levels
Note: Data were expressed as x+ SD, n=10.

*: P< 0.01, compared with control group.
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