J South Med Univ, 2024, 44(12): 2291-2299

doi 10.12122/j.issn.1673-4254.2024.12.04

© 2291 -

RINAREIHR BTN cGAS-STING RIS /\RIENA M

AR5

B Ip 2 R AR ATk E REA B TR AT g
RAEBERS EEFTO, T 1000395 EAKFFESFR, A M 510515

WE: BA ST cGAS-STING {5 5l , 058 i 25 i 22 (L5 7 (LXIDHYF)IGY7 /N RS I 2 2258 (ACLE) (1 rT REAE
MUl . F73% 30 H C57BL/6 /NRBEHLAY M2 (20 B 20 | i ol A 25 AL 355 07 w5 700 e 4 U A 35 Ay IR 9 1 4 M cGAS-
STING 15 Zil ARSI G HIS T2, 6 JU/241 . BRas HAAh , RS4RI CCLIE TR AL, J5 T LU Ak A D-2 3%
e FUBHHE I 7R S S b T R ACLF /NSRS . BN RRUITF 4240647 HE LA B TUNEL 4 8, A= Ak i 52 1fiL 75 ALT .AST X TBil
RSP LG T il gt 2 A %ot /N BRF D BB A s [] st 2R FH RT-qPCR I T I it AR %ot/ R i L 400 /i (BMIDMEs ) B
T2 (IFN-B) . T4 Z RN 15(ISG15) L A 2 6(IL-6) M iR IR FE A F-a( TNF-0) mRNA &3k 7K F- B4 0 ; Western
blotting 43 Hr 3 IMLA# AL 7 % BMDMs T4 & 98755 K 7 3(IRF3) K T4t & L 34 K T (STING ) 2 IR AL /K - B 520 435
4 RT-qPCR #6:1 ACLF/NEUITAHZA P 3R mRNA 22357k, ELISA B4l ACLF /)N UALYE TL-6 K TNF-a 7K LAWLEE B ML 75
T X cGAS-STING 5 Sl EIERN . 858 HE YL BIR , Bl 28 (L7 4140 BIRFE K R R IR AR B S A 4 A b
4, TUNEL 4 A 487 vt i A7 75 A5 77 4L 8 7 BH M 200 At L (IS AR R4 (P<0.001) o Bt i 7 A8 7 4L M ¥ ALT . AST X TBIil
AR FAAILL (P<0.001) . RT-qPCRZE KL, i fif 22 L5357 Ge1 | BMDMs S/ U2 IFN-B.ISG 15 IL-6 & TNF-a
) mRNA 235 (P<0.05) . Western blotting 25 5 i 7 , B4 I M ff- 55 AL 77 45 24 59 5 185 i, BMDM s 2 il 1 IRF3 2 STING 2 [
WAL KA (P<0.05) , B AREE A7 2H M3 TL-6 K TNF-a /K - TARIZH (P<0.05) . 4518 BRIMMREEALI T etk 3%
ACLF/NRUFIIRE , BEAR/IN BRI T 02 9 40 B F2KSF , ML AT RE- S 40| cGAS-STING 3l i ish Bt A 26

4 8 I ST E M ; cGAS-STING {553 5 B THE 28 T R HIPLIEIN 15 ; i fe i AL s

Liangxue Jiedu Huayu Formula improves liver function of mice with acute-on-chronic

liver failure by inhibiting excessive activation of the cGAS-STING signaling pathway
TANG Qiao"’, ZHOU Chao', BAI Zhaofang', YAO Qing"?, CHEN Simin', WEN Xinru', HE Zhaoyun', ZHANG [in', LI Ruisheng’,

GONG Man"’
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Abstract: Objective To explore the role of the cGAS-STING signaling pathway in the therapeutic mechanism of Liangxue Jiedu
Huayu Formula (LXJDHYF) for acute-on-chronic liver failure (ACLF) in mice. Methods Thirty C57BL/6 mice were randomly
divided into blank control group, model group, low- and high-dose LXJDHYF groups, and H151 (a specific cGAS-STING
pathway inhibitor) group (1n=6). In all but the control group, the mice were treated with CCl, to induce liver cirrhosis followed
by intraperitoneal injections of lipopolysaccharide and D-amino galactose to establish mouse models of ACLF. After the
treatments, the mouse livers were collected for HE and TUNEL staining, and serum levels of ALT, AST and TBil were
determined. In bone marrow-derived macrophages (BMDMs) and liver tissues of ACLF mice, the expressions of cGAS-STING
signaling pathway-related mRNAs including IFN-B, ISG15, IL-6 and TNF- a were determined with RT-qPCR, and the
phosphorylation levels of IRF3 and STING proteins were investigated using Western blotting. Results Compared with the
mice in the model group, the LXJDHYEF-treated mice exhibited milder hepatocyte necrosis and inflammatory cell infiltration in
the liver with significantly reduced hepatocyte apoptosis. LXJDHYF treatment also significantly lowered serum levels of ALT,
AST, TBil, IL-6 and TNF-a in ACLF mice and effectively suppressed the expressions of cGAS-STING signaling pathway-related
mRNA in both the BMDMs and the liver tissues and the phosphorylation of IRF3 and STING proteins in the BMDMs.
Conclusion LXJDHYF can significantly improve liver function and attenuate inflammation in ACLF mice possibly by
inhibiting excessive activation of the cGAS-STING signaling pathway.
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/1N BRI W 4 L 4 7 3 K7 (M-CSF) , 8 737 °C.5%
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1.2.1.3 S RAFMEHE Z TUNEL # & 580 NEUITIFZ
ZURLNIG T 4% 2 R A, [B1E 24 h 5 HUH 4121
AT Y] R, 20 A wE ) ks 28K R R g
TAbFVE AL TR AR ZR et ARLL gL, K RS
B IFA ) b7 HE e i 28 s 2K R K
B2 W 2 IR A TDT i . dUTP, buffer 57 .
DAPI 4 G4 240 Mo % S 58 7 55 20 SR % /N BRUHF A 2L ik A7
TUNEL %4{7,,

1.2.1.4 A4t A et s ST hte sk (R
T A TN S (ALT/GPT) ek & 5 45 1 4 4 il
(AST/GOT) Mk & AR Jb = A= 9 Tl Il &k /)
FRUMLYE AST ALT & TBil ZKF-. % AST S ALT i &y

HEAL, P4 BRI A5 S8 S5 I AR A S 2, 4- — R 3R
WL, 37 “CAr 3 B 30 min & 20 min J5 /il A 0.4 mol/L
AR LAE RN o e E RS A, (o T
FE TBil B 1 Se e E L A 25 LA 65 WL £
FEAR SRR Fe B A e Fm I AR 1 Rt 2,34
37 ‘CHECIFE 5 min 520 0 I AR 1 M7 2 5



http://www.j-smu.com

J South Med Univ, 2024, 44(12): 2291-2299

© 2293

I LIS FAFL Ao B

1.2.2 #ml 7% o fif FAL AT 3 cGAS-STING 12 5 i %-
EORA]

1.2.2.1 g

1.2.2.1.1 BMDMs 4@ JiL 3% 7~ 5 4 4+ 8~10 J& I P
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AT 1L 96 FLAR 1, ZEREE AR IF T B iR
96 fLHR 1 AFLINA 50 WL ATP %59 ({8 7 25 DMEM 5
F I 5 ATPYE W LG R 1: 1) I R4 R A e
15 min Ji5 iff FH 22 G £ 0 5 98 0 B, A 240 i
T
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Tab.1 Primer sequences for RT-qPCR
Gene Sequence
P1 GGCTGTATTCCCCTCCATCG
B-ACTIN
P2 CCAGTTGGTAACAATGCCATGT
P1 TCCGAGCAGA GATCTTCAGGAA
IFN-B
P2 TGCAACCACCACTCATTCTGAG
Pl GGGCAGTTAGGCATGGGAT
TNF-a
P2 TGAGCCTTT TAGGCTTCCCAG
Pl CACTTCA CAAGTCGGAGGCT
IL-6
P2 CTGCAAGTGCATCATCGTTGT
Pl GGTGTCCGTGACTAACTCCAT
ISG15
P2 CTGTACCACTAG CATCACTGTG
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HEUEHT 1: 1000 LA 777 B, pIRF3 FR e EHTIA T
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WFEE 2GR ) . RNA $EEL (RSN 55 (qPCR WA
B AT R L 1.2.2.1.435853

1.2.2.2.2 ELISA ;%40 27 TNF-o IL-6 28 JL B F ™
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IL-6 7K, HoAp TNF-oc 30 & FH AR N BT R AR
MLTRREATC T AR R P, 4 FH T -6 450 A/ Bt 775
FEARHHE 10 f5W B 5 1617 -

123 %it% % (i SPSS25.0 A7 54 4
B A6 IR AT s R 22 30K 24010 1
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Fig.1 HE staining (Original magnification: x200) and TUNEL staining (x20) for examining pathologies and

hepatocyte apoptosis in mouse livers (A) and comparison of TUNEL-positive cell percentages among the

groups (B). ***P<0.001 vs model group.

2.1.2 Rt fEFAR T 3F ACLF ) RAF Hh ak v % e I
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42 mg/mL(&3),

2.2.1.2 7% fo g FALH T 2+ s R BMDMs 28 At cGAS-
STING 12 5 i %48 % mRNA £ & 69 %0 AS[R]U B i
LR ERAC T /N BMDMs 40 il cGAS-STING {5 5

o

&

Al

i PEAH O mRNA R 52, 4558 W 45 25 7L IFN-B
ISG15 . TNF-a % IL-6 mRNA & ik 7K - [% A% (P<0.05,
Kl 4A~D). KHIAFFZER STING I ah#1i%ft. cGAS-
STINGF -l , 255 BRIk R 1 mg/mL 93 ML A 75
A58 75 7] F I8 IEN-B . ISG15 . TNF-a M IL-6 mRNA
FIRIK-(P<0.05,KI4E~H) .

2.2.1.3 7 e AL I 2T R BMDMs 28 i cGAS-
STING 13 5 il ¥ 48 % & & B R AL K T 09 % ok
Western blotting 45 52 52 BH , Bl 45 B 1L fif 23 AL 8 7 45 2
7 & 35 7, BMDMs 48 if 1 IRF3 [ STING 25 [ # 1i2
7K FEAR (P<0.05, 81 5SA~C) o #FE N 1 mg/mL Y
D LA 1 A58 e A TRl B sh 7506 £k STING 3 % i+ 34
REIM I IRF3 25 1 L) M2 STING 75 11 YR 1k (P<0.05,
[ 5D~F).,
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Ky Feh BRI RE LR 41/ IL-6 S TNF-a 7K
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Fig.2 Serum levels of ALT (A), AST (B) and
TBil (C) of the mice in each group. ***P<0.001
vs model group.
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SUMF547 , Uk 48 9 Bl 7~ IL-2 . IL-4 . IFN-y & TNF-o 11
FEAEN S MG T A BOHSE AR | il A 25 =2 R0
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¢ H B IR B AR 4 /N SR 2 6 S HE Y (225 51 ]
FEUEWIH AT ACLF /N RS0 03 i A4 1, 5 BEAE A
SFEAHE EDIE .

cGAS 5 STING 4 A1) B BT A% R Wa 45 R G AE
Pt pL i T A A, STING Wil 21 4
PGB DNA JF IRF3 R 1L , 7155 15 2 40 A% A
M) 21 F U 1R TP 3R S 2 Fh ISGs i e ik ™ i+
PEB R, E AN, S Sl 1 1 g , 3 T 4TS NF-
B 51 I, T2 A I P F 01 TNF-o FTIL-6 B3
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