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Abstract

BACKGROUND: Activation of Wnt signaling is closely related to the pathogenesis of knee osteoarthritis. Current research on the Wnt signaling pathway has
focused on the Wnt/B-catenin signaling pathway and the expression of its activation or inhibition proteins.
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OBIJECTIVE: To observe the effect of Gubi Powder, an in-hospital prescription, on inflammatory factors and Notch3/Hes1 and Wnt/B-catenin signaling pathways
in rabbits with knee osteoarthritis model, providing new drug ideas for clinical treatment.

METHODS: Forty New Zealand rabbits were divided into sham operation group, model group, positive group (diclofenac potassium gel) and Gubi Powder
group, with 10 rabbits in each group. The modified Hulth method was used to construct the rabbit knee osteoarthritis model, which lasted for 8 weeks. After
modeling, normal saline was applied to the knee joints of the sham operation group and model group, diclofenac potassium gel was applied to the positive
group, and Gubi Powder was applied to the Gubi Powder group, 8 hours a day, for 1 week. After administration, animal activity and behaviors were evaluated
and scored; serum levels of prostaglandin E2, cyclooxygenase-2, interleukin 1B and tumor necrosis factor a were determined by ELISA; pathological changes

of cartilage tissue were observed by hematoxylin-eosin staining and Safranin-O staining; protein levels of matrix metalloproteinases 1, 2, 3, and 13 in cartilage
tissue of the knee joint were determined by immunohistochemistry; and protein levels of Notch3, Hes1, Wnt5a, B-catenin, Bcl-2, Bax, and Caspase-3 in cartilage

tissue of the knee joint were determined by western blot assay.

RESULTS AND CONCLUSION: Compared with the sham operation group, animals in the model group had difficulties in walking, serious cartilage injury in

the knee joint, significantly elevated levels of serum prostaglandin E2, cyclooxygenase 2, interleukin 1B and tumor necrosis factor a (P < 0.05), significantly
increased protein expression levels of matrix metalloproteinases 1, 2, 3, and 13, Bax, Caspase-3, Wnt5a and B-catenin in cartilage tissue (P < 0.05), and
decreased protein expression levels of Notch3, Hes1, and Bcl-2 (P < 0.05). Compared with the model group, the walking condition of animals in the positive
group and Gubi Powder group was improved, the serum levels of prostaglandin E2, cyclooxygenase-2, interleukin 1B and tumor necrosis factor a were
decreased, cartilage damage of the knee was alleviated, the protein expression levels of matrix metalloproteinases 1, 2, 3, and 13, Bax, Caspase-3, Wnt5a and
B-catenin in cartilage tissue were reduced (P < 0.05), and the protein expression levels of Notch3, Hes1, and Bcl-2 were increased (P < 0.05). To conclude, Gubi
Powder can alleviate the symptoms of knee osteoarthritis in rabbits, improve the pathological changes of the cartilage, and reduce inflammatory factor levels in
serum. The mechanism of action may be related to the inhibition of Notch3/Hes1 and Wnt/B-catenin signaling pathways.

Key words: knee osteoarthritis; Gubi Powder; cartilage tissue; rabbit; Chinese herbal compound; Wnt; B-catenin; Notch3; Hes1
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Table 1 | Pathological scoring of knee osteoarthritis
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Figure 1 | Hematoxylin-eosin staining of rabbit cartilage tissue after
treatment (x100)
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Figure 2 | Saffron O staining of cartilage tissue of rabbits after treatment
(x100)
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Table 3 | Cartilage histopathological scores of rabbits after treatment
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Table 4 | The levels of inflammatory factors in serum of rabbits after

treatment
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Figure 3 | Expression of matrix metalloproteinases 1, 2, 3, and 13 in cartilage
tissue of the rabbit knee joint after treatment (immunohistochemical
staining, x100)
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Table 5 | Expression of matrix metalloproteinases 1, 2, 3, and 13 in
cartilage tissue of the rabbit knee joint after treatment
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Figure 4 | Protein expression
levels of Bax, Bcl-2, Caspase-3,
Wnt5a, B-catenin, Notch3 and
Hesl in the knee cartilage of
rabbits in each group

Hes1
Notch3

B-actin

%= 6 | BBRFEZTNELHLF Notch3, Hesl, Bax, Bcl-2, Caspase-3.
Wnt5a, B-catenin fIFRIA (xxs, n=10)
Table 6 | Expression of Notch3, Hes1, Bax, Bcl-2, Caspase-3, Wnt5a, and
B-catenin in the knee cartilage of rabbits in each group

i Bax Notch3 Bcl-2 Hesl
flFARA 1.003+0.073 1.006%0.068 1.005%0.098 1.008+0.073
TR 1.885+0.039° 0.723+0.033° 0.611+0.028° 0.702+0.031°
BH Y 2H. 1.37940.185° 0.935+0.037° 0.854+0.046° 0.923+0.038°
B 1.618+0.115°  0.918+0.039°  0.827+0.025°  0.912+0.036°
Fii 92.927 61.420 72.242 67.488

P1H 0.000 0.000 0.000 0.000

ZH 53 Caspase-3 Whnt5a B-catenin
RFARA 1.004+0.087 1.001+0.029 1.005+0.108
it | 2.399:0.050° 1.940%0.100° 1.97740.125°
BH 20 1.703+0.029° 1.578+0.166° 1.628+0.172°
I 1.785+0.016° 1.590%0.132° 1.678+0.066"
FAH 1051.242 97.558 97.970

P1H 0.000 0.000 0.000

Xk HETR4ME, °P <0.01; SHRAIMILL, °P <0.05, P <0.01
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