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feeding until 12 weeks. FBG FINS 1L-22 and p-STAT3/STAT3 levels were measured at baseline week 8 and week
12 in both groups and insulin resistance index ( HOMA-R) was calculated. The differences between the two groups
were compared. Results (1) There was no significant difference of the observation indexes between the two groups
at baseline ( P >0. 05) . At 8 weeks the levels of FBG FINS and HOMA-R in CIH group were higher than those in
NC group ( P <0.05) and the levels of IL22 were lower than those in NC group ( P <0.05) . p-STAT3/STAT3
showed a decreasing trend but not statistically significant. At 4 weeks of reoxygenation there were no significant
differences in FBG FINS HOMA-R and I1.22 levels between the two groups ( P >0.05) . p-STAT3 /STAT3 in
CIH group was significantly higher than that in NC group ( P <0.05) . 2 Spearman rank correlation analysis
showed that HOMA-R was negatively correlated with IL22 and p-STAT3/STAT3 ( all P <0.05) . Conclusion
Chronic intermittent hypoxia can inhibit the expression of IL22/STAT3 signaling pathway IL22/STAT3 signaling
pathway may mediate insulin resistance induced by chronic intermittent hypoxia.

Key words chronic intermittent hypoxia; insulin resistance; interleukin22; STAT3



Acta Universitatis Medicinalis Anhui 2023 Oct; 58( 10)

* 1683 -

1.1
2016—2021
30

' PJ-YX2022-038) .

1.2 hFOBI. 19
U20S.MG63
o 10%
DMEM
A% - DMEM
. hFOBI1. 19
37 «C CO, hFOBI1. 19 34
C CO,
1.3 4
~5 mm

: 0( ) I
) 2( ) 3( )
1( <25%) 2(25% ~ <50%) 3(50% ~ <75%) 4
(=75%) .
<5 =5

( ABCAM) | ( ) .DAB .

1.4 Western blot

QSOX1 70% ~ 80%
RIPA .
BCA
Loading buffer( Loading buffer
=1:4) 10% SDS-PAGE 10
ECL
1.5 shQSOX1
o : MG63
5x10°  /ml
1 ml 6 37 C 1d

37 C 16 h
2d
80% o
shQSOX1 MG63
MG63
shQSOX1 QSOX1 :
5-GGAAGCTTCTGGAAGTCGTG3~ : 5°-CAAA-
AGACCAGGCTCAGAGG3~,
1.6
5x10"  /ml 100 wl
4 96 ( shQSOX1
MG63 ) ( shCirl MG63
) 3 24.48.72.96
h 10 pl CCK-8
1.5 h 490 nm o
1.7 6
700 /
2 3d
o PBS 3
4% 20 min
5 min PBS
o 3
1.8 shQSOX1
MG63 shCirl MG63 6
100%
PBS 3
DMEM 0.12.24.36 h
1.9 4 °C
DMEM 8:1
60 pl transwell
37 C 1h o
shQSOX1 MG63  shCtrl MG63
12 h 1.5
x10°  /ml, 200 wl
20% DMEM
24 h,
PBS 2 4%
20 min
15 min o 3
1.10 SPSS 20. 0

Iy
I+
“«



- 1684 -

Acta Universitatis Medicinalis Anhui 2023 Oct; 58( 10)

2

2.1 QSOX1

QSOX1

17

blot QSOX1
QSOXI  MG63
hFOBI. 19
(P<0.001 2).
MG63

A: QSOX1

D ¥ P <0.001

P <0.05 o
2.2 QSOX1
Western blot QS0X1 shQ-
SOX1  QSOX1
(P<0.000 1 3) .
QSOX1
( 1A~C) 1 QSOX1 (n=30)
. P
0.785
7 13
13 QSOX1 10 17
(P <0.001 1D) » () 0.961
<50 7 16
>50 6 14
(P<0.05 1E) 0.001
. I 4 13
( 1o Western I~ 13 17
( cm) 0.035
<5 4 12
U208 =5 13 18
0.004
QS0X1 10 4 14
U208 MG63 s D 19
1 QSOX1
x200; B.C: QSOX1 %x200; D: QSOX1 VE:



Acta Universitatis Medicinalis Anhui 2023 Oct; 58( 10)

* 1685

2 QSOX1
A: QSOX1 ; B QSOX1
hFOBI. 19 D F P <0.001
3 MG63
A shQSOX1 shcul  QSOX1
. B: shQSOX1 shcul  QSOX1
shCtrl DFFEEPL0.000 1
2.3 shQSOX1 MG63
CCK-8 QS0X1  MG63
o shCtrl shQSOX1 MG63
(48
h:t=3.61 P<0.05;72 h:t=10.65 P <0.001; 96
h:¢t=22.72 P <0.000 1) 4,
2.4 shQSOX1 MG63
QSOX1 MG63
. 14d  shQSOX1
shCtrl (t=

15.63 P <0.001) 5.

4 shQSOX1 MG63
shCtrl :"P<0.05 ***P<0.001 ****P<0.000 1

5 shQSOX1 MG63
A:  B: ) shCtrl
*** P <0.001

2.5 shQSOX1 MG63 N
Transwell
QSOX1  MG63 N o
24 h shQSOX1 shCirl
(t=18.32 P<0.001 6A.
B) ; shQSOX1 shCirl
(t=24.41 P <0.000 1
6C.D) ,
2.6 Linked Omics Linked
Omics QSOX1 (
7A) QSOX1 50



- 1686 -

Acta Universita

tts Medicinalis Anhui

2023 Oct; 58( 10)

6 shQSOX1
A: 24 h x40; B: ;G
DR P<0.001 *FF*P<0.000 1
( 7B.C) GO. KEGG
QS0X1 ( 7D) .
2.7 QSOX1 MG63 NFkB
Western blot shQSOX1 shCtrl
t-NF«B pNF+«B o shCirl
QSOX1  MG63 p-NF«B (t=
14.65 P <0.001) t-NF«B
8. QSOX1  NF-
kB o
3
. QSOX1
7
QS0X1 -
QS0X1
QS0X1 QSOX1
. Baek et al ®
QS0X1
o Geng et
al ’ QSOX1

MG63
x400; D: shCtrl
QSOX1 N
QSOX1 PI3K Akt
o 10 QSOX1
QSOX1 o
Western blot
QSOX1
MG63
o MG63 QSOX1
Western blot o
CCK=8 shCtrl
shQSOX1 shCtrl
shQSOX1 Transwell
shCtrl
shQSOX1 & QSOX1
MG63 S N
QSOX1 T
QSOX1  MG63
QSOX1  NF«B
o NF«B
NF+«B
N NF-
kB
no 12
Bmi- NF«B
o QSOX1 p-NF—«B



Acta Universitatis Medicinalis Anhui 2023 Oct; 58( 10) * 1687

7 Linked Omics
A: QSOX1 : QSOX1 QSOX1 ; B: QSOX1 50
;G QSOX1 50 ;D QSOX1

t-NF«B
QSOX1
NF-«B MG63 .

8 shQSOX1 NF-«<B QSOX1

A: Western blot tNF«B  pNF«B ) B: QSOXI
pNF+«B : shCul C*FE P <0.001 °



- 1688 -

Acta Universitatis Medicinalis Anhui

2023 Oct; 58( 10)

2013 341(6141) : 74 6.

8 Baek J A Song PH Ko Y et al. High expression of QSOXI is as—
sociated with invasiveness high grades state
Sheng G Gao Y Yang Y et al. Osteosarcoma and metastasis J . sociated with tumor invasiveness and high grades groups in prostate
D, N —
Front Oncol 2021 11: 780264, cancer J . Pathol Res Pract 2018 214(7) : 964 -7.
Katchman B A Antwi K Hostetter G et al. Quiescin sulfhydryl ox— 9 Geng Y XuC Wang Y et al. Quiescin sulthydryl oxidase 1 regu-
. . . . . lates the proliferation migration and invasion of human glioblasto—
idase 1 promotes invasion of pancreatic tumor cells mediated by i
ells via PI3K/Ak h . Onco Targets Ther 2020 13:
matrix metalloproteinases J . Mol Cancer Res 2011 9( 12) : 1621 ma cells via PI3K/Akt pathway ] Onco Targets Ther 2020 13
5721 -9.
-31.
Knutsvik G Collett K Arnes J et al. QSOX1 expression is associ— 10 Sung HJ Abn JM Yoon Y H et al. Quiescin sulthydryl oxidase 1
SOX1) secreted by 1 -ancer cells >s cancer metastasis
ated with aggressive tumor features and reduced survival in breast (Q ) secreted by lung cancer cells promotes cancer metastasis
carcinomas J . Mod Pathol 2016 29( 12) : 1485 —91. J - IntJ Mol Sci 2018 19(10) : 3213.
11 WuQ LiQ Zhu W et al. TIFin 3 potentiates the NF+«B signaling

Heckler E J Alon A Fass D et al. Human quiescin-sulthydryl oxi—
dase QSOX1: probing internal redox steps by mutagenesis J . Bi-
ochemistry 2008 47( 17) :4955 - 63.

pathway to regulate apoptosis in breast cancer J . Mol Med Rep

2022 25(1) 1 15.

12 Li Luo B Zhao M. Bmil oting >sses osteosarc —
5 Lake D F Faigel D O. The emerging role of QSOXI in cancer J . u ] Luo ao milHargeting suppresses osleosarcoma ag

Antioxid Redox Signal 2014 21( 3) :485 -96.
6  Winkler ] Abisoye-Ogunniyan A Metcalf K J et al. Concepts of

gressiveness through the NF+«B signaling pathway J . Mol Med
Rep 2017 16( 6) : 7949 - 58.
13 . MFGE8 U208
N N J. 2022
57(12) : 1921 -6.

extracellular matrix remodelling in tumour progression and metasta—
sis J . Nat Commun 2020 11( 1) :5120.
7 llani T Alon A Grossman I et al. A secreted disulfide catalyst

controls extracellular matrix composition and function J . Science

The expression of QSOXI1 in osteosarcoma and its functional study
Ruan Mingxuan Li Yang Huang Fei

( Dept of Orthopedics The Second Hospital of Anhui Medical University Hefei 230601)
Abstract Objective To study the expression of QSOX1 in osteosarcoma tissues and cells and its role in prolifera—
tion migration and invasion. Methods Western blot and immunohistochemistry were used to verify the expression
of QSOXT1 in osteosarcoma tissues and cells and the cell line MG63 with the highest expression was selected. Slow
virus knocked down and selected stable strains shQSOX1 group and shCirl group. Western blot was used to detect
the expression level of QSOX1 protein in MG63 after transfection. CCK-8 assay was used to detect the level of cell
proliferation. Scratch test verified the level of cell migration. Transwell test was used to detect the invasion ability of
cells; Western blot was used to detect the mRNA expression level of NF«B signal pathway in shCtrl group and shQ-
SOX1 group. Results
teoblast line hFOBI1. 19 and adjacent tissues but high expressed in osteosarcoma tissue and osteosarcoma cells( P <
0.001) . CCK-8 experiment showed that the proliferation ability of shQSOX1 group was inhibited compared with
shCirl group ( P <0.05) ; In the scratch test the migration ability of shQSOX1 group decreased ( P <0.001) ; Tran—

swell proved that the invasive ability of shQSOX1 group was affected ( P <0.001) ; NF«B was highly expressed in

Western blot and immunohistochemistry showed that QSOX1 was low expressed in human os—

shCirl group and low expressed in shQSOX1 group ( P <0.001) . Conclusion (QSOXI is highly expressed in osteo—
sarcoma. Knockout of QSOX1 gene can inhibit the proliferation migration and invasion of osteosarcoma. Knockout of
QSOX1 makes NF—«B signal pathway is deactivated.
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