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Abstract: The study is designed to evaluate the protective effect of xanthan gum (XG) injection on cartilage

injury in the rabbit osteoarthritis (OA) model induced by anterior cruciate ligament transection (ACLT), and
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to explore the effect of XG on the expression of caspase-3 and Bax protein in OA cartilage. Sixty male New
Zealand white rabbits were randomly divided into 6 groups (7z=10) according to random number table method,
and one group was selected randomly as the normal control group (control) while the other 5 groups of right knee
were used to establish the OA model with ACLT, which were then divided into model group (model), XG-0.6
mg-kg ™', XG-1.2 mg-kg ™', XG-2.4 mg-kg ' treatment group and sodium hyaluronate (SH-1.2 mg-kg ") treatment
group according to drug intervention. The knee joint temperature and knee joint width of each group were
measured in the course of treatment. After treatment, the macroscopic morphology of rabbit joints in each
group was observed. The pathological morphology of articular cartilage of rabbits in each group was observed
using HE staining. The expression of Bax and cleaved caspase-3 in the cartilage of rabbits were detected by
Western blot. The result shows that XG inhibited the increase in knee joint temperature and knee width caused
by OA in a dose-dependent manner. XG improved the morphological abnormalities and tissue injuries of the
femoral condyle and tibial plateau caused by OA. Western blot result shows that, compared with the control
group, the levels of Bax and cleaved caspase-3 in knee cartilage cells of model group and XG-0.6 mg-kg ™' group
were significantly increased (P<0.01). However, no significant difference was observed in the levels of Bax
and cleaved caspase-3 between the model group and the XG-0.6 mg-kg ' group (P>0.05). These two groups
are significantly higher than those of XG-1.2 mg-kg ' and XG-2.4 mg-kg ' (P<0.01) groups. Meanwhile, no
significant difference was observed in the level of cleaved caspase-3 between the knee cartilage in XG-2.4
mg-kg ' and XG-1.2 mg-kg ' group (P>0.05). The level of Bax in knee cartilage in XG-2.4 mg-kg ' group was
lower than that of XG-1.2 mg-kg ' group (P<0.05). In conclusion, XG effectively protected cartilage damage
in OA, and inhibited the expression of Bax and caspase-3 protein in OA cartilage.
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Figure 1 The chemical structure of xanthan gum (XG)
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Table 1 The gross scoring criteria for articular cartilage surfaces

Score Surface morphology of articular cartilage

0  Surface smooth and complete with bright color

1 Surface rough, with minor defects and matt or darker glossiness

2 Surface erosion, damage extending into the superficial or middle
layers

3 Surface forms ulceration and damage extending into the deep
layers

4 Complete cartilage erosion with subchondral bone exposed

Table 2
cartilage

The histopathological scoring criteria of articular

Item Score Description

Normal

S

Structure
Surface irregularities

Surface and vessel irregularities

Fissures extending into transitional zone
Fissures extending into radio zone
Fissures extending into calcification zone
Most of the structures defect

Normal

More diffuse cells

Cell

Local cells increase
Few cells

Matrix staining Normal

Severe staining
Moderate staining
Slight staining
Unstained

Tidemark’s integrity Complete

—_ O R W N = O W NN = O NN R W N =

Vessel destroyed
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Figure 2 Changes of knee joint width with time in rabbits.

40
39
38
374
36
35
34 i
33

L

The temperature of knee joint/ “C

54
0 Ll Ll Ll Ll Ll
0

Time / week

Figure 3 Changes of knee joint temperature with time in rabbits.
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SH: Sodium hyaluronate.
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Figure 4 Observation of gross morphology of osteoarthritis cartilage in rabbits as following: femoral condyle (A—F) and tibial plateau
(G-L). A, G: Control group; B, H: Model group; C, I: XG-0.6 mg -kg ™' group; D, J: XG-1.2 mg-kg™' group; E, K: XG-2.4 mg-kg '

group; F, L: SH-1.2 mg-kg ™' group

| B
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Figure 5 Histological observation of rabbit osteoarthritis cartilage. ~A: Control group; B: Model group; C: XG-0.6 mg kg ' group; D:
XG-1.2 mg-kg " group; E: XG-2.4 mg-kg' group; F: SH-1.2 mg-kg ' group

BRMEARRFFEE, 2 A0, KA KIE 5§
o, e (B 4C, 1; K4D, J; E4E K K
4F,L). XG-1.2 mg-kg ' XG-2.4 mg-kg ' 441 SH-1.2
mg-kg ' A KR A ML B BAK T model 41
(P<0.01), XG-2.4 mg-kg ' 241 SH-1.2 mg-kg ' 41K
PRI 2 M VP T XG-0.6 mg-kg ' 4 (P <0.05),
XG-2.4 mg-kg ' 4LA1 SH-1.2 mg-kg ' AAAHEL, KA
BEMET L RFEZER (P>0.05) (K 3).

Table 3 Gross score of cartilage. n=6, x+s. P<0.01 vs

model group; “P<0.05 vs XG-0.6 mg-kg ' group group

Group Femoral condyle Tibial plateau
Control 0.3+0.32 0.2+0.37
Model 3.0+0.27 2.7+025
XG-0.6 mg-kg ™" 2.8+0.25 25+0.14
XG-1.2 mgkg' 1.6+047" 1740257
XG-2.4 mg-kg 0.9+0217"" 124034
SH-1.2 mg-kg™" 1.1+£0.117" 13+0317"

3 HE }&4%R

Control #1 HE #+fa Rn8E A%, K-
B, MpAPHE, W2 ER HiEs: (B 5A). Model
H HE 3007 80 4 M B s b, Rimsha, 420

SEREVERIRN, 4 B TC RS, Rk HAN SR
(Kl 5B). XG-0.6 mg-kg ' 41 HE 4Lt om0 B 40 %
T AR ORRF 56 8, 4 B 51 JE R0, 2H 20 HH R
B, WA (K] 5C). XG-1.2 mg-kg ' XG-2.4
mg-kg' Fl SH-1.2 mg-kg ' 41 HE 40 BoRHH H A
EEE, RMBON TV, FR 20 HEF B, W0 R BR
Hi%E%: (B 5D~F). XG-1.2 mg-kg ™'« XG-2.4 mg-kg '
Al SH-1.2 mg-kg ' 414 235% B2 0F 4 W B AKX T
model #H (P <0.01). XG-2.4 mg-kg' ZHA SH-1.2
mg-kg ' A LUREE PP KT XG-0.6 mg-kg ' 4
(P <0.05), XG-2.4 mg-kg ' L1 SH-1.2 mg-kg ' 4L
b, AU B VP o RN (P>0.05) (3R 4).

Table 4 Histological score of articular cartilage.
P<0.01 vs model group; “P<0.05 vs XG-0.6 mg-kg ' group

n=6, Xxts.

Group Score
Control 0.24 £0.38
Model 8.10 +0.99
XG-0.6 mg-kg ' 7.58 +£0.25
XG-1.2 mg-kg™ 3.80+0.63"
XG-2.4 mg-kg' 320+084""

SH-1.2 mg-kg ' 3.49 £0.64™ "
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Figure 6 Effect of XG on the expression of cleaved caspase-3
and Bax in rabbit osteoarthritis. n=6, x=*s. “P<0.01 vs
model group; “P<0.05 vs XG-1.2 mg-kg " group
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