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Induction of papain on pathological changes of rabbit synovium in knee
osteoarthritis model
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Abstract: Objective To investigate the effect of papain on pathological changes of synovial membrane in knee osteoarthritis rabbit
model. Method Totally 30 New Zealand white rabbits were randomly divided into control group and model group with 15 rabbits in
each group. Two groups of five animals were sacrificed to, obtain membrane tissue for observation in two, four and six weeks after
operation. Two groups of synovium were evaluated by Mankin score at different time. Hematoxylin eosin (HE) staining was used to
observe pathological changes. The expression level of vascular endothelial growth factor (VEGF) and interleukin-1 beta (IL-1p) in
synovial membrane were detected by ELISA. Results Papain once injection after two weeks, the animals of model group were
observed. The visible knee appeared serious inflammatory reaction, synovial cells, lower loose fibrous tissue, and blood vessels were
significantly hyperplasia, and there was a large amount of lymphoplasmacytic infiltration. As time goes on, the inflammatory response
was gradually reduced. With the extension of injection time, Mankin score, VEGF and IL-1f expression levels of model group showed
a declining trend, but no apparent change in the control group. Mankin score, VEGF and IL-1f expression levels of model group after
two and four weeks papain injection were significantly higher than those in control group (P < 0.05). Six weeks after the injection,
Mankin score, VEGF and IL-1f expression levels had no significant difference compared with control group. Conclusion Papain can
induce knee osteoarthritis in rabbit models. Two weeks after a single injection of papain, the inflammatory reaction of knee joint
synovitis is serious in rabbits, and the inflammatory reaction is gradually alleviated after four and six weeks.

Key words: knee joint; bone arthritis; papain; animal model; synovial; vascular endothelial growth factor (VEGF); interleukin-1 beta (IL-1(3)

FRTIAEMRPEIT R, DOCTTHEIR AT RIBE TR 2 S A ST R LU 4 i
ATHEAR LB Ak R O Ay - 3R tE . DU R R ST, (B (R, X

s B 2017-10-09
E—EE: 5k bk (1978—), U, BUK, BRI, BULBTSUESEDT, ANRBEIE, BISI5 ALK KT . E-mail: zhanglinlibo@sina.com



4¥isdat % Drug Evaluation Research 55 414 5513 201841 A *79

T LR R 0 2 TR A7 AE oy B DT R
Ro AJNER ARG 7205 S RO TR T
JH R 46 09, BATHRA R A s A s B, B
T ILTE PRI B O RGBT s FEAE F R AH
K, WIER D RELWAHBE = RKE%R, R
FHAIER A S 07 2 A R OG5 i D1y AR Y,
T8 T YA SRS A ] N TR) BP0 JEEiEA T Mankin PF53
R & A 2 A KR (VEGFE) FTE 41 oA 25-1PB
(IL-1B) KIEZK AT, BRTA TR (B 15 5 G
T R AT S e MBS () A AL
1 #8
1.1 LI

30 FUBIPE = KR, MEPE, fRTEYY 2 kg, i
RERGL R UF, Sl R BB, BV aTiE
5 SCXK () 2010-0025. ARMIFTHIR J7 4
TARBEGE AR BB T A%, &, fFaH05ie
FEEEK
1.2 YR EZERF

AIRE AR, 165 226149871, #it% 500 mL, +
W RADRHAARAR; 8, a4
BHATBRA ] iR (PBS) Wi, LiEOiBEAY)
BHEABRA R VEGF Bk fsilina, Bigfaa ik
ARG PR A TL-18 BECR il Aler, b gti
KU YRR AR hPEREE, BERE R
BAWRAT, HROE:, LR EdRRE R AT R
Al g, AL HBHRHE R AR A A
R, AER AR R R A TR A A .

2 FHE
21 FMHERBETEMEXHAER S &

30 HEhBENL k2 41 XA, BERLY], &
4115 H AL 435 R R IR 1 B 5 i) 5 TR
KA T R, PRI O AT o A B
B, i 457, FUVES 28T 4%A NE
B S o BEEF O R R RS, v
SEFep BRI S 7 T b, IR B B B 2 mm,
TSR 0.1 mLo AR5 OL, Wil
IR K, A A D ReRenG,  JUR A
I GMEE, ARKKER 15 KWy .
X HRAUAS T LLRP IR AR BE, A5 204 & 1A [R]
{IEZS R NESiS
22 REHRAZFKER

ARJWEE AR SR8 24 4. 6 J, %4157 HIH
5 K, BRIBEAESE. RIZIDIHUE T HE T 24k i

R ZRZ) 0.3 mm. FJH PBS WA ZH R br ATV
v S AW, — O T IR S B S S
Mankin VF53, 55 —0H T-EEEE S 4G VEGF
F1IL-1B 7KF-.
2.3 BEALRIENES Mankin 5"

B HRZH R, S B STk 1 IR A8 2H 2R 27 1
ATV, By 13 4y, EARFRMERLE 1.

%F 1 Mankin’s iF5 RN
Table 1 Scoring principles of Mankin’s

IiH Gyl i)
R AL HEBZEELHZ KT 53 1
HH A BRI, 2R L 2
KL 3
AB-PAS 4t W 0
R FERRAIK 1
bR A 2
R 3
A 4
i RGN EH 0
s 1
rp B 2
A 3
WLk 1B 0
EQ2/ 1
BB 2

10%H P [ 52, 12~24 h JEECH, 3 30
#0 . UV HHMTHARE -4 (HE) Jefh, &
Folusk BiEs TR,

2.4 VEGF #0 IL-1p 7K FEgEL Sy sk Aim )

WO IR LR AR, SR ARSI RIG R0, W
R B3 A EREE e il A &, Al VEGF #
IL-1B 7K, A SRR e U 1S AT A
2.5 FitFELIE

I LLX £5 Lo, TH] SPSS 18.0 FAFHCS
t KRBT Ge T 2200 W
3 #R
3.1 BXTHEMATREERBE—ALER

BERAL 15 N3 HILAE TR0 M6 1 7 20
%, KR AR S E 2 ISR 4L T T i 4
YL, K AARNLEE ] AR 21 5556 R 4 ) S e G, e A
R TR, PUEEtLr, HIC I N AEE R E R
WG 4 PRSP AAT G, 6 ALK AR
b, R S I 2 R K R A RE R, B



<80« %yt Drug Evaluation Research 35 4174 2B 1#] 201841 A

WL . WS 6 F, X IRALR AR fk, AR

Y AFAE S0 T R S 2 D R /D R R, M

[EFANER

3.2 AREAMEIHETRNEBRFET L
Xof FEZHLAS [ I] T3 S 2R 88 A HH R S 5 AR 4k

TR 2 JH

I RYERN . AR FAIBRES A, TR
SYIBEATIRENLEE, T IR DG HH B AR R R
PERONL, TR AN T TR 21 4E Kl g 4L 24 1]
I, IFAAAE R IR AR o BRI
[AIERS, RVESONIZHTRES, 45 R WA 1.

4 6 J#

1 BEBEFETL (X100
Fig. 1 Pathological changes of synovium in each group (x100)
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