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Hypoxia inhibits chondrocyte pyroptosis via HIF1o/NIX-mediated mitochondrial autophagy

LUO Shiqi, WEI Xia, JIA Lang’
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[ Abstract ]| Objective To observe the effect of hypoxia (HX) on autophagy and pyroptosis-related protein expression
of interleukin (IL)-1B-induced chondrocytes, and explore its mechanism of cartilage protection. Methods The expression
of Bcl2/adenovirus E1B interacting protein 3-like (BNIP3L/NIX) in normal and osteoarthritis chondrocytes was analyzed
by bioinformatics method. The primary chondrocytes from the knee joints of C57BL/6J neonatal mice were extracted and
assigned to control group, IL-1f group, HX group, or IL-13+HX group. The cells were treated with 10 ng/mL IL-1p for 24 h
to simulate osteoarthritis-like chondrocyte injury, and HX treatment was by incubation with 1% O, for 24 h. The expression
levels of collagen type II ol (COL2al), matrix metalloproteinase 13 (MMP13), a disintegrin and metalloproteinase with
thrombospondin 5 (ADAMTSS), nucleotide-binding oligomerization domain-like receptor 3 (NLRP3), gasdermin D N-terminal
domain (GSDMD-N), apoptosis-associated speck-like protein containing a CARD (ASC), IL-18, hypoxia induced factor 1o
(HIF1e), NIX, Beclinl, microtubule-associated protein-light chain 3 (LC3), and p62 proteins were detected by Western blotting
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in each group. Results Bioinformatics analysis showed that the expression of NIX was lower in osteoarthritis chondrocytes

than in normal chondrocytes. Western blotting showed that compared to the control group, the IL-1p group showed significant
decreases in COL2al and NIX protein expression (both P<<0.05) and significant increases in MMP13, ADAMTSS, NLRP3,
GSDMD-N, ASC, IL-18 and HIFla protein expression (all P<<0.01). Compared to the IL-1f group, the IL-1B+HX group
showed significant increases in COL2al1, HIF1a, NIX, Beclinl, and LC3 I /LC3 I (all P<<0.01) and significant decreases
in MMP13, ADAMTSS, NLRP3, GSDMD-N, ASC, IL-18 and p62 (all P<<0.01). Compared to the control group, the HX
group exhibited significant increases in HIF 1o, NIX, Beclinl, and LC3 I /LC31 (all P<<0.01) and decreases in p62, NLRP3,
GSDMD-N and IL-18 (all P<<0.05). Conclusion Hypoxia may eliminate NLRP3 inflammasome and inhibit chondrocyte

pyroptosis through HIF 10/NIX-mediated mitochondrial autophagy, thereby reducing IL-1f-induced chondrocyte injury.
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Fig1 Identification of primary chondrocytes (A) and establishment of osteoarthritis chondrocyte injury model (B)
COL2al: Collagen type II al; DAPI: 4°,6-diamidino-2-phenylindole; IL-1B: Interleukin-1B; ADAMTSS5: A disintegrin and
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metalloproteinase with thrombospondin 5; MMP13: Matrix metalloproteinase 13; GAPDH: Glyceraldehyde-3-phosphate

dehydrogenase.
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Fig 2 Expression levels of NIX in osteoarthritis evaluated by bioinformatics analysis (A, B) and Western blotting (C)

NIX: Bel2/adenovirus E1B interacting protein 3-like; IL-1f: Interleukin-1p.
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Fig 4 Expression of COL201, ADAMTSS, and MMP13 proteins
in chondrocytes of each group detected by Western blotting
"P<0.01. n=3, x+s. COL2al: Collagen type Il ol; MMP13:
Matrix metalloproteinase 13; ADAMTSS: A disintegrin and
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Hypoxia; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase.

(=]

[ Control
IL-1B
Il HX
B [L-1BHX
ek ek sk
Kk L — | — 1
[ — *k i sk
rjlﬂ *k L Hox
% i i
i
> <~ < >
& ’ S N
<~ B v N
&

5 EAREEXGNE AR B NLRP3. GSDMD-N, ASC # IL-18 EARikKF
Fig5 Expression of NLRP3, GSDMD-N, ASC and IL-18 proteins in chondrocytes of each group
detected by Western blotting
'P<<0.05, "P<<0.01. n=3, x+5. NLRP3: Nucleotide-binding oligomerization domain-like receptor 3; GSDMD-N: Gasdermin D

N-terminal domain; ASC: Apoptosis-associated speck-like protein containing a CARD; IL: Interleukin; HX: Hypoxia.
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Fig 6 Expression of HIF1a, NIX, p62, Beclin 1, and LC3 proteins in chondrocytes of each group detected by
Western blotting
'P<0.05, "P<0.01. n=3, x+s. HIFla: Hypoxia inducible factor la; NIX: Bcl2/adenovirus E1B interacting protein 3-like;
LC3: Microtubule-associated protein-light chain 3; IL-1B: Interleukin-1f8; HX: Hypoxia; GAPDH: Glyceraldehyde-3-phosphate
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