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[Abstract] Objective To explore the potential mechanism of chitinase-3-like protein 1 (CHI3L1) involved
in skeletal muscle stem cell injury induced by sepsis. Methods Six different concentrations of lipopolysaccharide
(LPS) were used to stimulate mouse skeletal muscle satellite cells cultured in vitro. Enzyme linked immunosorbent
assay (ELISA) and cell counting kit-8 (CCK-8) were used to determine the optimal concentration. The overexpression
and interference vectors of CHI3L1 were constructed to transfect skeletal muscle satellite cells, and the transfection
efficiency was verified by polymerase chain reaction (PCR) and Western blotting. The cells were randomly divided into
blank control group (cells without any intervention), model group (LPS-stimulated untransfected cells), overexpressing
CHI3L1 group (LPS-stimulated cells transfected with CHI3L1 plasmid), overexpressing CHI3L1 control group
[LPS-stimulated cells transfected with negative control (NC) plasmid], CHI3L1 interference group [LPS-stimulated cells
transfected with CHI3L1 small interfering RNA (siRNA)], CHI3L1 interference control group (LPS-stimulated cells
transfected with CHI3L1-siRNA NC). The levels of extracellular caspase-1 and interleukin-1 (IL-1 ) were detected
by ELISA. The protein expressions of intracellular IL-1 8, signal transducer and activator of transcription 3 (STAT3),
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protein kinase B (Akt) and phosphorylated Akt (p-Akt) were detected by Western blotting. Results According to
the results of CCK-8 and ELISA, the best concentration of 5 mg/L. LPS was selected for the subsequent experiment.
The transfection was validated by PCR and Western blotting. Compared with the blank control group, the levels of
extracellular IL-1 3, caspase-1 and the protein expressions of intracellular Akt, p-Akt, and IL-1 3 were significantly
increased in the model group [IL-1 8 (ng/L): 11.22 £0.55 vs. 8.63 +0.63, caspase-1 (pmol/L): 9.47 +0.22 vs. 8.65 +0.15,
Akt/GAPDH: 1.36 £0.12 vs. 1.06%0.15, p-Akt/GAPDH: 0.78 £0.07 vs. 0.09+0.01, 1L-1B/GAPDH: 1.38£0.12
vs. 0.18 £0.03, all P < 0.05]. Compared with the model group and the overexpressing CHI3L1 control group, the levels
of extracellular IL-1, caspase-1 and the protein expressions of intracellular p-Akt and IL-1 3 were significantly
increased in the overexpressing CHI3L1 group [IL-1(ng/L): 14.93+0.97 vs. 11.22£0.55, 9.38 £0.40, caspase-1
(pmol/L): 10.35+0.03 vs. 9.47 +0.22, 8.46+0.24, p-Akt/GAPDH: 1.21 +£0.04 vs. 0.78 £0.07, 0.63+0.04, IL-1 3/
GAPDH: 1.87+0.08 vs. 1.38+0.12, 1.51+0.17, all P < 0.05]. Compared with the model group and the CHI3L1
interference control group, the levels of extracellular IL-1 B, caspase-1 and the protein expressions of intracellular p-Akt
and IL-1 B were significantly decreased in the CHI3L1 interference group [IL-1 B (ng/L): 8.98 +0.73 vs. 11.22+0.55,
10.44 +0.65, caspase-1 (pmol/L): 7.61 £0.63 vs. 9.47+0.22, 8.37 +0.38, p-Akt/GAPDH: 0.50 +0.04 vs. 0.78 £0.07,
0.94£0.06, TL-1 B /GAPDH: 0.77+0.02 vs. 1.38+0.12, 1.13£0.07, all P < 0.05]. Conclusions CHI3L1 may
mediate the damage of skeletal muscle stem cells in sepsis by increasing the expression of caspase-1 and IL-1.

CHI3LI may be involved in the regulation of Akt signaling pathway in skeletal muscle stem cells, but has no significant
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effect on STAT3 signaling pathway.
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A WIESE R B, e BRI AR PR Oy B LT 40 2 4
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fiff 1 (caspase-1), H 4 fid 5 % -1 B (interleukin-1§,
IL-1 B ) 5 555 5 Fk S840 R F- 3(signal transducer
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assay, ELISA) {5 & (VEIREG 5 S0Mb A |, R B4
3000 ([ Invitrogen 23] ), IL-1 3., STAT3, CHI3LI
—P ([ Affinity 23 7)), Akt, p-Akt —3{ (3E[H CST
2w ), IFEHR I (PR A ),
1.2 4IRS « A0 0.25% I (% 0.02% 2. —
e VU 218 ) WAL IS B0 3 min, B 5 4R T 37°C
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Bt
1.3 LPS e v RGO 18 - Fr 4 MING BEJS , 73 6 2H
JMA 0.5,1.5.10,50. 100 mg/L A[RVREE R LPS, %5
U BRZE I EAlE 7R, 24 h J5 H ELISA A6 46
JL BT TL-1 B KPR S 5 5 R &
(cell counting kit-8, CCKS8) A5 I &1 ffd 34 i 485 e .
PRERAE T BRI 96 FLAR NI AFFLAINA 10 ul
CCK8 1K, BB 6 P47 4L, B T 37°C. 5%
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& CHI3L1 A9 5 8 4 55 15 5], #4 & CHIBLI 3 3R ik
MR CHI3L1-peDNA3.1, it 45 H By 3E B B
FFH )5 48 B3 AR R 5 (L BD A FRAFLA
3 % T#tF % CHI3L1-siRNA-1., CHI3L1-siRNA-2 .,
CHI3L1-siRNA-3 KB Xt HE siRNA .

1.5 ARFR: . ARG AR AR, TR A A
Bt = 22 R 23 D 2 ki (R it £ 2020-032),

1.6 ZfAE e oy 4 b B

1.6.1 20 5L Gy . Y 5% 5% 40 M %% B Gk 70% B,
MY DL 125 ul Opti-MEM 5% 35 3 43 51 7% B¢
2.5 g JiRL T 12.5 uL. siRNA (siRNA T ¥ ¥ it &
BEMEERE 125 ul), IR21E ZHRIFE 5 min; H 5 ul
JE A 3 000 LA 125 ul Opti-MEM i F5 5500 B, 2R
J& ¥ LA PR AR A, IR E 15 min, BR
BRI 6 FLik T, BT 37°C. 5% CO, B4
ISR 4 ~ 6 h B FREE R 20% it AR 3G 1)
SEAREIRIL 5 48 h 5 HEAT IR G BHE KV (polymerase
chain reaction, PCR) 1 & [ & f 2 BF 3 3k 56
(Western blotting ) 5 iIE , £ WORFAE ) siRNA 1
(N o8

1.6.2  ZH M43 2H K A B < oK 5% 3% g ) 40 it 4% BE HIL
Rk e d, D 2 [HXT AL FHIRACE 8%
JUL TS 2 40 6 356 iy s 7 B LS 3% 5 @ AL - T
A 5 mg/L LPS BIFEANAE ; B i 335 CHIBLL 4 : 4%
Yv CHI3LI 2 F 3k ik 5 A 5 mg/L LPS 3l 38 4
Jitd s @ 333k CHIZLL X IR « i e 3 00k 5
A5 mg/L LPS FIBEAIML ; & T4 CHI3L1 X} R4 .
M Y BH PE X IR SiRNA J5 A S mg/L LPS il 3% 21
il ; © + 4 CHI3LI 41 : % %% CHI3L1-siRNA-1 5
B 5 mg/L LPS Jl 820 M 5 240 W % s I b 2k 355 5%
48 h il A LPS J1i 24 h, 2R J5 W4 41 it H Western
blotting I £ 1 387K, W5 FIE WM ELISA 5
I caspase-1 F1 IL-1 B .

1.7 ZEER PCR KM CHI3L1 mRNA %3k : AR
4l RNA 205 & 32 AN i 2 RNA, R B A
TAEY) TR AR A BR AR A B 5 751, KR4 s
B AR &4 L cDNA, LA eDNA W, 7E 966 E
i PCR A A CHI3L1 mRNA ik,

1.8 Western blotting %z | Akt, STAT3. IL-1.
p-Akt B IR « TS 4H 4N i A 20 s 4, 18
F 30 min J7, 4°C B0 10 min, B35 % B A 4845
EEH. A H B (bicinchoninic acid, BCA ) i
Bl Il DA o 8 7 S o = R tAL i SO = G o e R

FERERE PR AEE I HLIK 1 ~ 2 h, JB9EHE R 30 ~ 90 min.
JIA CHI3L1, IL-1B. STAT3. Akt. p-Akt —H W]
BEE, 4°CHR; A P ERBEFT 1~2h, &
I 35 o el b 2 R R R, B TS LA AR G g
o 11 Image lab B 53 #7245 85 457 K BE {8, LA
3- Wi IR H 9 1 B S B (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) SN2 I8, 1158 H & 1Y
FHXFFeA

1.9 Siit=#43#Hr : # ] SPSS 19.0 G5 i 4K F 43 Hr
B, FFA IR TR B DA + i
(x+s) FoR, BB AT G IE SRRy 22551 R H
R, ZAIE R 2001, P<0.05 HERA
Gt L

2 & R

2.1 LPS AbFRANAR AR B R iR E (R 1) . HEH
X HEZH LA, B LPS R B2 9 o o 4 B 0 PR
16 LPS ¥eJE M 1 mg/L. 5 mg/L B 1L-1 B /K- & TF
o AR DL S5 5 DL R S u H Y R SR TR
5 ng/L (1Y LPS #4752 505

®1 ATERE LPS RiEE/NREHRIL I EHME

AR R A EER T IL-18 KELLB (x £5)

20 51 FEAKL (A) HMEAFE (%) 1L-1B (ng/L)
25 AR R 3 100.00 +2.87 10.33+0.28
LPS 0.5 mg/L 41 3 110.94+8.92° 10.99+0.71
LPS 1 mg/L 4 3 113.30+2.91 % 1457+1.70 %
LPS 5 mg/L 4 3 119.03+6.85 14.63+222%
LPS 10 mg/L 21 3 118.62+3.02° 10.44+0.56
LPS 50 mg/L 41 3 118.86+4.90 % 11.20+0.95
LPS 100 mg/L 41 3 126.66+3.22% 13.66+0.16 *

T LPS JARZHE, IL-18 A 18 ; 525 Xt gLt
5,P<0.05
22 PCR U IEF Qe (K 1) . 575 [ x4l
Keak R BT PE X B4 L, CHIBLI o & ik 4
CHI3L1 mRNA FRikW A 5 TR M X B4
Fe %%, siRNA-1, siRNA-2 T4 41 CHI3L1 mRNA %
IR RS P<0.05), i CHI3L1 # e A5k .
2.3 Western blotting 5% Y508 (& 2) : 52551
X BEZH Rk FE IR BRI X R A e 4, CHIBLL i ik 4l
i CHI3L1 & RIS W& s 525 AT Ml T
PLHIPEXT IR A%, siRNA-1 . siRNA-2, siRNA-3 T
P4l CHIBLL MR 3RIA Y 2 PRk, DL siRNA-1
H TR FLF (H P<0.05), BiH CHIZLI 5
AR TR 22505 .
2.4 siRNA /M504 CHIBLL 3 R0 R ] sk 2B % UL
TR HIAN IL-1 B Fl caspase-1 B & (F2). 5
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N 2.0 &
< :1.5_ 1.11+0.30
é 1.5+ z
B 1.00+0.00 D_é 1o L1-00=0-00 0.77+0.24" 0 8240.16"
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pagicEak PR REZE juESuyiil Ry RN 3 2 N O 2 S o7 < S 72 S 7 2 = o1 4
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3.5 . 301 20+0.08
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2 2.7640.34% 25k
=) 3.0 %
)
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U 2.5+ 2.0
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415 4150
T - CHIBLY SAJLT i -3 FEER 11 1, GAPDH Sy 3- Bl H e i S0l 5 528 (0 A U, *P<<0.05 5 SBATEX R4 He A, 'P<0.05
2 FHREL4/NEERUT RS CHI3LI &AKFER
R2 TBHEHNBERINIDEMAES IL-1B . caspase-1 S EFK AT STAT3.
Akt . IL-1 . p-Akt IS BRIEKFLLE (x £5)
i FEARKL IL-1B caspase-1 STAT3/ Akt/ p-Akt/ IL-1B/
- (fL) (ng/L.) (pmol/L) GAPDH GAPDH GAPDH GAPDH
25 X HR AL 3 8.63+0.63 8.65+0.15 0.85+0.13 1.06+0.15 0.09+0.01 0.18+0.03
FETRI4H 3 11.22+055° 9.47+0.22° 0.96+0.07 1.36+0.12° 0.78+0.07 1.38+0.12°
bk CHIBLI A FRZE 3 9.38+0.40" 8.46+0.24" 0.81+0.06" 1.05+0.07" 0.63+0.04%  1.51+0.17°
311k CHI3L1 41 3 14.93+0.97°  10.35+0.03 *° 0.48+0.01 2 0.99+0.03 " 1214004 1.87+0.08 2
T4 CHIZL1 X IR 3 10.44+0.65 2 8.37+038" 0.94+0.05 0.95+0.06" 0944006  1.13+0.072
FHe CHIZLL 41 3 898+0.73" 7614063 0.66+0.05% 0.95+0.07" 0.50+0.04 2 0.77+0.02
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Lg%k CHIBLL SHIRL ks, ©P<0.05 ; 549k CHIZLI %R ks, 9P<0.05
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Kl 3): 525 [ X BT b A, 5580 2 41 Jf v Ak,
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T R RRAR ; SR | 1 S 3k CHIBLL Xt A8
A0 A, ik CHIBLL 4140 i p-Akt, IL-1 8 Y
HHRIRACEI T () P<0.05) ; SRR
Tt CHI3L1 Xf B 20 b4, T4t CHI3L1 4H p-Akt.,
IL-1 B BYEE H Zek B BRI (1 P<0.05),
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= s T x4y
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3 Western blotting Bl & 4H/NR BB NI D E 4 M STAT3.
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fifl caspase-1 Fll IL-1B ) 3 ik, 1M siRNA 9~ 5 19
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caspase-1 /& K2 2 R ¢ 5 MR 1 e 2 R R i 2
—, 1L-1 B BIARAT 81T caspase-1 BEFEAL A A W05
PERY IL-18 s caspase-1 1125 T H AW % 21 iy

PRI 3, e S A2 TL-18, rPVRIT IL-1 T 1L-18
RS S AE SOV, AT R AR e 2 14 AR 3 £ A AE
O BT caspase-1 T 4900161 oG 200 B B2 T, ARG ik
BEAE /DN UM R ZH 2P IL-1 B TNF- o 335,
W e EEAE AR SEMEIRG 7. caspase-1 A SR SME
AL AR AR T 5 MEREAE A9 )™ SRR S 8 3 28 d
FVEHR L IEAR ™ TL-1 B R e T e I 7 A 14 B
LM 72— -1 B WA S A B
G, IS 2 A e R A0M N - TL-6 | TL-8 HI TNF- «
(0 2 3K, T8 e 35 0 K ik 2 M K 5 b k4% T AR
FAUOT, TL-1 BB ICU-AW 7] AL 45 fH AR R T 1A
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7t e B KR Y, i R R0k R
HEASK ™, AR EBRIEAKR Y. W, T
& CHI3L1 (Y335 Al GBI LI /D caspase-1. IL-1 47
SRS AE B | A RS S A LA T A R AR e 7
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Akt 5 R AE F I VA 5, 00T w1 T JUL 7
3- ¥4 T (phosphatidylinositol 3-kinase, PI3K)/Akt
{5530 % ] S 5 I NOD AEZ AR 14 3 (NOD-like
receptor protein 3, NLRP3) Y 3R ik, fit ¥ 48 14 A +
AR, 00 ] PI3K/AKe 15 5 38 % AT o035 e 75 A /)
SR, 2P I I 38 25 5 1iF (aacute respiratory distress
syndrome, ARDS) "2 i L 30 49y 25 1 2 2% 40
# FH (mammalian target of rapamycin, mTOR ) /Akt il
H T B8 DA e B AE BT BURME ' 545 (acute kidney
injury, AKD)'"™'. CHI3L1 7] i i PI3K/Akt B & 1k
TERHEE T 40 2 (helper T cell 2, Th2) 485 Al M2
I 40 B A A v A SRR, S a i
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