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[ Abstract] Objective To investigate the impacts of sinomenine (SN) on interleukin-1B(IL-1B) induced autophagy
and apoptosis in articular chondrocytes by regulating the adenosine monophosphate activated protein kinase (AMPK)/mamma-
lian target of rapamycin (mTOR)/UNC-51-like kinase 1 (ULKI) signaling pathway. Methods Joint chondrocytes were
grouped into control group (normal culture), IL-1Bgroup (induced with 10 ng/mL IL-1f for 12 hours), L-SN, M-SN, H-SN
groups (adding SNs of 25, 50, and 100 pM on the basis of IL-1f induction), and SN+Compound C group (adding 10 pmol/L
AMPK inhibitor Compound C pn the basis of the H-SN group). MTT assay, transmission electron microscopy (TEM), and
flow cytometry were used to detect the effects of SN on proliferation, autophagy, and apoptosis of articular chondrocytes in
each group. ELISA kit was applied to detect the expression of COX-2, TNF-o, MMP-3, and MMP-13 of cells in various
groups. Western blotting (WB) was applied to detect the protein expression of p-AMPK, AMPK, p-mTOR, mTOR, p-ULKI1,
and ULKI1 in the cells of each group. Results Compared with the Control group, the A490 values of articular chondrocytes,
the expression of p-AMPK/AMPK and p-ULK1/ULKI proteins in the IL-1@ group were decreased, the autophagy vacuole
count, apoptosis rate, the expression of COX-2, TNF-o, MMP-3, MMP-13, and p-mTOR/mTOR proteins were increased (P<O0.
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05). Compared with IL-1@ group, the A490 value, number of autophagic vacuoles, the expression of p-AMPK/AMPK and p-

ULK1/ULKI1 proteins in the L-SN group, M-SN group, and H-SN group were increased, the apoptosis rate, the expression of
COX-2, TNF-a, MMP-3, MMP-13, and p-mTOR/mTOR proteins were decreased (P<0.05). Compared with H-SN group, the
A490 value, number of autophagic vacuoles, the expression of p-AMPK/AMPK and p-ULK1/ULK1 proteins in the SN+Com-
pound C group were decreased, the apoptosis rate, the expression of COX-2, TNF-o, MMP-3, MMP-13, and p-mTOR/mTOR

proteins were increased (P<0.05). Conclusion SN can promote IL-1f3 induced autophagy in articular chondrocytes and inhibit

cell apoptosis, which may be achieved by activating the AMPK/mTOR/ULKI1 signaling pathway.
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Tab.1 Effects of SN on proliferation, autophagy, and apoptosis of articular chondrocytes in various groups

4 7 n Ay fE A s Y (A) TR (%)
Control 24 6 0.98+0.14 1.23+0.39 2.34+0.73
IL-18 4H 6 0.33+0.09° 6.34+1.25% 44.58+4.84*
L-SN 1 6 0.52+0.11" 13.51+2.42° 30.47+3.59"
M-SN 41 6 0.71x0.12" 25.44+3.46" 21.51+2.48%
H-SN 41 6 0.93x0.13" 37.52+4.03" 9.82+1.32"
SN+Compound C 41 6 0.48+0.10° 9.47+2.34° 39.77+4.15°
F/P 18 30.068/<0.001 159.063/<0.001 161.188/<0.001

1.5 Control A HHE,*P<0.05; 5 1L-18 A HL#,"P<0.05; 5 L-SN 4l I, ©P<0.05; 5 M-SN 41 b3, 9P<0.05; 5 H-SN 41 lb#, © P<0.05,
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Fig.1 Comparison of autophagy status of joint cartilage cells in various groups ( x 10000)
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Fig.2 Comparison of apoptosis of articular cartilage cells in various groups
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Tab.2 Effects of SN on the expression of COX-2, TNF-a, MMP-3, and MMP-13 in joint cartilage cells of various groups

M9l n COX-2(uwg/L) TNF-a( ug/L) MMP-3(ng/L) MMP-13 (ng/L)
Control 41 6 5.34+1.26 28.44+4.28 17.52+5.83 43.69+5.32
IL-1B 41 6 51.42£6.34° 97.58+10.22° 76.54+9.36° 112.57+11.63°
L-SN # 6 34.51+4.82" 72.21£7.87" 55.48+8.44" 90.46+9.47"
M-SN 44 6 23.26+3.71" 53.26+6.34" 37.81+7.15" 70.52+7.94%
H-SN 4 6 11.74+2.85¢ 35.72+5.25b 20.55+6.42" 51.43+6.48"4
SN+Compound C 21 6 47.86+5.03° 80.65+8.61° 64.76+9.02° 103.77+10.58¢
F/P {4 114.181/<0.001 79.551/<0.001 56.938/<0.001 60.487/<0.001

¥ ;5 Control A HHE,*P<0.05; 5 TL-18 A H#,"P<0.05; 5 L-SN 4 H %, ©P<0.05; 5 M-SN 41 b4, 9P<0.05; 5 H-SN 41 b %, © P<0.05,

R3 SN XEHRIKY

4 p-AMPK/AMPK ,p-mTOR/mTOR .p-ULK1/ULK1 & [1/K RIS ()

Tab.3 Effects of SN on the protein levels of p-AMPK/AMPK, p-mTOR/mTOR, and p-ULK1/ULK1 in various groups of articular chondro-

cytes

4 n p-AMPK/AMPK p-mTOR/mTOR p-ULK1/ULK1
Control #H 6 1.08+0.12 0.27+0.06 1.32+0.14
IL-1B 41 6 0.32+0.07* 1.14£0.12* 0.52+0.09*
L-SN £ 6 0.56+0.09" 0.87+0.09" 0.77+0.11"
M-SN £ 6 0.79+0.10" 0.56+0.08" 0.96+0.12"
H-SN £ 6 1.03+0.11" 0.35+0.07" 1.21+0.13"¢
SN+Compound C 41 6 0.47+0.08° 0.9620.10° 0.6420.10°
F/P 1 61.552/<0.001 93.673/<0.001 44.828/<0.001

.5 Control 4R, *P<0.05; 5 IL-18 £ HLAL,"P<0.05; 5 L-SN 4 4%, ©P<0.05; 5 M-SN 4 Hb 4%, 1 P<0.05; 5 H-SN 41 Hi#%,©P<0.05,
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mTOR . p-ULK1/ULK12 #& /K- He
Fig.3 Comparison of p-AMPK/AMPK, p-mTOR/mTOR, and p-

ULK1/ULKI12 protein levels in articular chondrocytes of

different groups detected by WB
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