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Effect of melittin on chondrocyte apoptosis and joint function in rats with osteoarthritis
based on the cGAS/STING signaling pathway
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Abstract Objective To explore the effect of melittin on chondrocyte apoptosis and joint function in rats with osteoarthritis (OA) and
analyze its potential mechanism based on the cGAS/STING signaling pathway. Methods Fifty SD rats were evenly divided into five
eroups : Con (control),0A,L-M (0.5 mg/kg melittin intraperitoneal injection), H-M (1 mg/kg melittin intraperitoneal injection),and Vadi-
mezan (1 mg/kg melittin + 25 mg/kg Vadimezan intraperitoneal injection). The degree of joint swelling and the functional scores were
evaluated. Cartilage damage and chondrocyte apoptosis were observed using Safranin O-Fast Green and TUNEL staining. The levels of
inflammatory cytokines 1L-18,1L-6, and IFN-vy were detected. Western blotting was used in order to analyze the expression of apoptosis-re-
lated proteins and key proteins in the cGAS/STING signaling pathway. Results Melittin significantly reduced the joint swelling degree,
functional scores,inflammatory cytokine levels,and chondrocyte apoptosis rate in OA rats. It upregulated Bel-2 expression and downre-
gulated Bax, caspase-3,cGAS, and STING expression (P < 0.05). Conclusion Melittin may effectively alleviate inflammatory responses
and chondrocyte apoptosis in rats with OA by inhibiting the cGAS/STING signaling pathway , thereby reducing cartilage tissue damage and
improving joint function.
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Tab.1

Comparison of joint swelling, gait score and claw pressure score of rats in each group

Group Joint swelling (%) Gait score Claw pressure score
Con 0.13 £0.02 0.00 = 0.00 0.00 = 0.00
0A 38.46 +4.95" 1.90 +0.40" 2.10 +0.30"
L-M 18.37 +3.63” 130 +0.10” 1.50 +0.20”
H-M 3.09+0.17°" 0.50 +0.10”Y 0.60 + 0.20”
Vadimezan 16.94 +2.06" 1.40 +0.20Y 1.40 +0.30”
t 276.405 131.136 130.192
P <0.001 <0.001 <0.001

1) P < 0.05 vs. Con group;2) P < 0.05 vs. OA group;3) P < 0.05 vs. L-M group;4) P < 0.05 vs. H-M group.
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# P < 0.05 vs. Con group;# P < 0.05 vs. OA group; A P <0.05 vs. L-M group; A P < 0.05 vs. H-M group.
E1 HEXRKERETH FLO-EHEE x400
Fig.1 Cartilage pathological changes of rats in each group Safranin O-fast green staining x 400
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B HBel-288 [ 1k 2 2 FEIK, Bax \caspase-38 F1 3%
IR SR MR T A R 2R N (P < 0.05), DLIEI2,
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NSl

5 ConZ1 #H L1, OAZH K FReGASHISTINGFR ik 7K
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F2 FBEXRREMMEEFKFELLE (ng/lL)
Tab.2 Comparison of inflammatory factor levels in rats of each group (ng/L)

Group IL-1B 1L-6 IFN-y
Con 81.42 +7.94 57.94 + 8.59 3129 +4.13
0A 324.59 + 28.73" 276.34 +28.41" 17223 + 11.67"
L-M 245.36 + 26.48” 197.29 + 16.38” 142.08 £ 9.30”
H-M 106.74 + 16.277" 93.06 + 11.22°"Y 84.05 + 6.07°"

231.13 £27.05"

Vadimezan

184.59 + 16.30" 133.75 £ 15.56"

t 99.777 123.355 148.191
P <0.001 <0.001 <0.001
1) P < 0.05 vs. Con group;2) P < 0.05 vs. OA group;3) P < 0.05 vs. L-M group;4) P < 0.05 vs. H-M group.
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A, comparison of Bel-2, Bax and caspase-3 expression in each group; B, TUNEL staining results ( x 200) . * P < 0.05 vs. Con group;# P < 0.05 vs. OA

group; A P <0.05 vs. L-M group; A P < 0.05 vs. H-M group.

B2 EHRNEEKXBRRE MR TR
Fig.2 Effect of melittin on apoptosis of chondrocytes in rats of each group
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* P < 0.05 vs. Con group;# P < 0.05 vs. OA group; A P <0.05 vs. L-M group; A P < 0.05 vs. H-M group.
E3 HEKRCGASTISTINGKFEHILLE:
Fig.3 Comparison of cGAS and STING levels in rats of each group
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