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RE-ES4XEEHIE ERVS/RLRs/IFN-1 {5518 B84 #E AT A1 4 (L RO L1

JA oML AEH L2 % L2 R OELL HEaK 23 9§ F L2 % ORI LYT R e L2
1. IR R EZ RS, W KD 410208

2. WA S BRI A Sz s, WIES K 410208

3. WP ERARERELAR R, WiE K 410208

H OE:HH ETHBENEET 5 (endogenous retroviruses, ERVs) /4E R S I A 1 #E5Z2 & (retinoic acid-inducible
gene I-like receptors, RLRs) /I BIT#EK (type I interferon, IFN-D {55188, WHiITHC-FISA4% (Ustragali Radix-Salviae
Miltiorrhizae Radix et Rhizoma herb pair, HQ-DS) V77 FF4F 44t (hepatic fibrosis, HF) BI/ERINLHI. Foik ik s Aol
k- R RE (ultra-performance liquid chromatography-tandem mass spectrometry, UPLC-MS/MS) %} HQ-DS #2H(4 LA K &
ZIMIEHAT R T 5552 . B 48 Rt CSTBL/6T /NRBEHL A xt EZH . #5842 & HQ-DS K. . &iifl&E (4.55. 9.10,
18.20 gkg) ZHAFI/K KHIZ (100 mgke) #H, 4 8 R. KMAME MK (carbon tetrachloride, CCla) #3. HF /NRBLAY, 45
THWTGE, RS e e AR I A AR (hematoxylin-eosin, HE) Jeff. Masson FIRARE LG B0
FAFALURERAA; FEA A0 A I AT 423 B s 40 2 5 ;. Western blotting A& AT LR T4 ARSL R AR IA; RAI=E
BRI R W T S R 563K 284k 3T QRT-PCR. Western blotting Fll ELISA 3l iF 4141 ERVs/RLRs/IFN-I {5 %
WA EE TRk BT Mavs™/NRESL HF BAS4 T HQ-DS #HATF, WiE HQ-DS #it HF KIMEAHLH. R4 S2ihR
Fl CCK-8 528t HQ-DS M §£ ¥ (lipopolysaccharide, LPS). J& HFIL 2 (Nigericin) Hli# iBMDM 401 1150,
G TR dsSRNA Fik, qRT-PCR Fl Western blotting #t— 5 56-IE HQ-DS Xf ERVs Bim HIHIEIEM . &R Sx R4,
TERIZH /N R AR IR, JHFH U B A VR A A SO MBI I3 R S REAH G Febr 2 T (P<<0.001), JHZHZY
f1 ERVS/RLRS/IFN-I {5 Si@ MM %R T HREBFE T (P<0.001); SHAIALLE, HQ-DS AUK KEIZ T/ BRAA R B K
SNSRI NEE (P<0.01. 0.001), FFHRZARME R 9O R IEFE R SRR, 1 Hh T DhREAH D Ha b B35 BRIK (P<<0.01. 0.001),
HF #2314 R %, A2 ERVS/RLRS/IFN-1 {5 5 18 BAH ¢ M 1305 B34 PRI (P<<0.05. 0.01. 0.001). #—B R IE
BIR, 7E Mavs™/NRH, CCla B5-3RIR R A1 st & 0| (P<<0.001), H. ERVS/RLRS/IFN-I @ BAHICH ) mRNA ik
ACFIR 2 R (P<0.001); 45T HQ-DS J& K JER T F1 ERVS/RLRs/IFN-I 3B B AH ISR F ) mRNA Fik /K P70 8 & TAE
g sEEeh, SARAUZE RS, HQ-DS 23R iBMDM 435 7 (P<<0.001), 787> dsRNA FR%, JF T8 ERVs Jt IFN-I i
ORI 3R (P<<0.05. 0.01. 0.001), [RIEBH] RLRs i #% S5 8 BRIk TANK 256 1 (phosphorylated TANK-binding
kinase 1, p-TBK1). B T-HEIATIA T 3 (phosphorylated interferon regulatory factor 3, p-IRF3) fJFEiE (P<<0.05. 0.01.
0.001). £5i¢ HQ-DS iEid i ERVS/RLRS/IFN-1 {55l H, RIS R, 2 N HE 3.
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Abstract: Objective To investigate the mechanism by which Huangqi (4stragali Radix)-Danshen (Salviae Miltiorrhizae Radix et
Rhizoma) herb pair (HQ-DS) in treating hepatic fibrosis (HF) via regulating the endogenous retroviruses (ERVs)/retinoic acid-inducible
gene I-like receptors (RLRs)/type I interferon (IFN-I) signaling pathway. Methods The components of HQ-DS extract and drug-
containing serum were analyzed and identified using ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-
MS/MS). A total of 48 male C57BL/6J mice were randomly divided into control group, model group, HQ-DS low-, medium-, high-
dose (4.55, 9.10, 18.20 g/kg) groups and silymarin (100 mg/kg) group, with eight mice in each group. A mouse model of HF was
established using carbon tetrachloride (CCls), and after drug intervention, liver function related indicators in serum were detected. The
pathological changes of liver tissue through hematoxylin eosin (HE) staining, Masson and Sirius red staining were observed. Flow
cytometry was used to detect macrophage infiltration in liver tissue. Western blotting was used to detect the expressions of fibrosis
related proteins in liver tissue. High-throughput transcriptome sequencing was used to analyze changes in gene transcription levels in
liver tissue. The expressions of factors related to the ERVs/RLRs/IFN-I signaling pathway in liver tissue were detected using qRT-
PCR, Western blotting and ELISA. A HF model was established in Mavs~~ mice and intervened with HQ-DS to verify the mechanism
of HQ-DS’s anti-HF effect. /n vitro experiments were conducted using CCK-8 assay to evaluate the effect of HQ-DS on the activity of
iBMDM cells stimulated by lipopolysaccharides (LPS) and nigericin. Immunofluorescence detection of dsRNA expression was
performed, qRT-PCR and Western blotting were used to further verify the inhibitory effect of HQ-DS on the activation of ERVs. Results
Compared with control group, the body weight of mice in model group was increased slowly, with vacuolar degeneration and
inflammatory cell infiltration in liver tissue, liver function related indicators in serum were significantly increased (P < 0.001), and the
expressions of factors related to the ERVs/RLRs/IFN-I signaling pathway in liver tissue were significantly increased (P < 0.001).
Compared with model group, HQ-DS and silymarin intervention significantly improved the slow growth of body weight in mice (P <
0.01, 0.001), significantly reduced the degree of vacuolar degeneration and inflammatory infiltration in liver tissue, significantly
reduced liver function related indicators in serum (P < 0.01, 0.001), effectively alleviated the process of HF, and significantly reduced
the expressions of factors related to the ERVS/RLRs/IFN-I signaling pathway in liver tissue (P < 0.05, 0.01, 0.001). Subsequent
verification of the underlying mechanisms revealed that in Mavs~~ mice, the elevation of pro-inflammatory factors induced by CCls
was markedly suppressed (P <0.001), the mRNA expression levels of factors associated with the ERVs/RLRs/IFN-I signaling pathway
were significantly downregulated (P < 0.001). However, following the administration of HQ-DS, there was no significant change in
the mRNA expression levels of inflammatory factors and factors related to the ERVs/RLRs/IFN-I pathway. In cell experiments,
compared with model group, HQ-DS significantly increased iBMDM cell viability (P < 0.001), reduced dsSRNA accumulation, and
downregulated the expressions of core genes in ERVs and IFN-I pathways (P < 0.05, 0.01, 0.001), while inhibited the expressions of
key proteins [phosphorylated TANK binding kinase 1 (p-TBK1), phosphorylated interferon regulatory factor 3 (p-IRF3)] in RLRs
pathway (P < 0.05, 0.01, 0.001). Conclusion HQ-DS alleviates inflammatory injury and ameliorates the progression of HF in mice
by inhibiting ERVS/RLRs/IFN-I signaling pathway.

Key words: hepatic fibrosis; Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma herb pair; endogenous retrovirus; RLRs signaling

pathway; type I interferons; macrophage

PP 2 A 1 2% ol 08 2 95 32 Jo D TR AL T 22
FEP O LR B A, AR AT RO S48 H 28
JHIU21, 2021 AFARRAHEL AR AL 1990 FHEK
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52 BRI 32 A4 B R 2 R, A4S Toll FE%2
B (Toll-like receptor, TLR). RIG-I Ff3Z 48
#% (RIG-I-like receptors, RLRs) M IABERR &+
A -1 P2 2 A 7 (eyclic GMP-AMP
synthase-stimulator of interferon genes , cGAS-
STING) & i, Frfr RLRs flidid iR a5 i
FH RNA, Bl MEE 5908, 3h IFN-1 KES
B U2 o Py R P 8 B % B B ( endogenous
retroviruses, ERVs) TEA BIRZS T4 R WAL AL
PUBR, TAEVFZ B A2, ERVs U BTHGE, H
FESE PRI A 1) RLRs PR E0E KRR e (55
W, A5 IFN-T A0,

TEVYEALH% (carbon tetrachloride, CCls) %
(ARl /N B b, AR AL EH 2R b 1Y) B g
MK SN, JC R R SR A RYR ) B
WESRA, [FI) IFN-o. IFN-P 25 IFN-I1 BREFE R %
KPR T U AR TS, R
Wk ZH L RLRs 38 6 1R R PR 5 A 25 3 30 IFN FI{
KA T &, B RCEE RIEERN, AT
IR LT 4EA . #E 15 ELRR 40 ERVS/RLRs/IFN-I 15
5 G BB OB A 4EAGTR TT BT LR

FRAE AT a4 I R I, Hh R R X 26 5
JRAESEUIKR . PRI RUERITuRG . S LT 4L B
ERIRHIE PR R INAT PP AN IR, A5 I8 BEL 2R 4R 1
HERNL, ML R, AR, (et 7 H4F
PR JEDS), AP AR, (R DS
XY A “HHEARMMES, HARMES KL,
IR _ETE, DU AN IR A RS R 2 i
M7, ImR s LB RS . KT aRIEZE, BEXRIE
HEHRRUAMEEA KA. S EEEE,
REV LB K AR, CRRARREZ) B “IR 0
B, S inzE K, FERBUR, BOERRIE”,
Xof 22 v 8] i S50 9% L BT IR 414 R AR T 80K
WK SHSEAL, —4h—0F. 2805, HEZEiE M
s THAUESS 2 ). AHRIZIT R SR R-PE 2
ZiXt (Astragali Radix-Salviae Miltiorrhizae Radix et
Rhizoma herb pair, HQ-DS) FI| NS iz I 58 714 i 41 4
eI E, HAEL 20 sErpBE24aI7 AT
AR AR ST, RO AL B AR JE T & 250 2
HUCT, Ak, HQ-DS BA “ &K IIL” k% LR %
SETT, WmPRWTIT CAESEH RE 5 25 SR AT T 4R AL B
MG RAEAR . i D RelS, (Rt ARHFFERA sc
10% CCls TRV IS/ T AT 4L, dl i

5% HQ-DS T, RYiW7 At Frer4etb 3697
RO, IRNERIS H AR A AL v A2 AR R B,
k54K HQ-DS Ml RIEHEREl. Rtk
A BRI PR I FH A 4 B4 5 R S kAl
1 M
1.1 54

SPF 2Rl SD KB 12 A, #FiE (200420 g;
SPF 2l C57TBL/6J /INER 48 K, 6 JHRE, A&
(20£2) g, ¥l ok v stk SEEG Eh A R A =]
PAE, APERHES SCXK GHD 2021-0002, #4)
i & AR E S ZS-202512160028 . SPF - 2% I 4
C57BL/6] 1 5% Mavs™ /N 24 A, 6~8 JERE, K5
B (20£2) g, HFEN TN EMREARAF
Mg, AP aHES SCXK (7)) 2022-0016, HIift
RIS B S i T A R VRPN 2 L S vl S WA
B, 7RI BY B BE R EL DNA 28 PCR 45 N /s
BUE GINSEEG (Mavs™ /N R ZH 25 5 R AEKF
MEFAERUNR R E 2R IrE shfe s
AT 7 d & N AR %, 1) 3% (B AR S N
(36+4) %, HEN (22+2) C, FRAFRHERE K&
AR IK . AR SE5G 220 e Hh 2% 25 K SEER sh e
HZ R afbE ibHES SLBH-202512120001).

KA N RE BERIE E IS4 (immortalized
bone-marrow-derived macrophages, iBMDM, fit5
TCM-C809) 1 H g B A FHE AR AF]
1.2 #5%f

FTE (S AH 20160003 1 [ IR TN A0 b
HMARTEAT], 12 G54 HY20091606) 1
HE R 2 R 28— B e b, DL B v 34
517 HH R 24 K5 B R S e O SR A T S
TG Astragalus membranaceus (Fisch.) Bge. [T 1§
R BIERHEM LS Salvia miltiorrhiza Bge. ¥ 15
FRFIHRZE .
1.3 ZE5EF

X HE RS H R (S PU0215-0025, &5
N 98.5%) TEWIfE T (HIL5 PS0441-0020, Jifi &
HCR 98%) . TEMfER (Jik5 PU0125-0025, i
BECN 99%) W H EHFEM ARG R AR ;
X BE TR (kS B20846, FiE /=
98%) FHIYER A (HiL'5 B20260, Jii &7 40=98%)
PR B (4it5 B20261, JEESE=98%). JI&
fifl 14 C(HHL75 V96750, JE /340N 99.88%) &
FHZ 1 (5 V98076, & /TN 98%) FHEE
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iy (4tk5 B20266, &7 4=98%) b H & H A=)
BEH AR A RA R P
(aspartate aminotransferase, AST). W IRE I
W5 (alanine aminotransferase, ALT). FJHZE &
(hydroxyproline, Hyp). B T#t% (interferon-B,

IFN-B). M IAFER F-a (tumor necrosis factor-a.,
TNF-0). HMA -6 (interleukin 6, IL-6) X7
& (551N E-EL-M0160. E-BC-K235-M. E-
BC-K062-M. E-EL-M0033. E-EL-M3063. E-EL-
MO0044) 1 5 R 3 5 4 AR 0 RH IR A BR A
Al THEE A (type I collagen, collagen 1) $T
& (45 14695-1-AP, #RELLH 1010000, -
WINLBEE (a-smooth muscle actin, a-SMA) $T
& (65 14395-1-AP, FRELLH 122 0000, 55
B —4A B A M (inducible nitric oxide synthase,

INOS Fifh(HItS 18985-1-AP, Fike L5l 1 2 2000).
TANK 45430 1 (TANK-binding kinase 1, TBK1)
ik G5 67211-1-1g, MFEELHI 1 2 1000 p-TBK1
Pk (b5 82383-1-RR, FkELLfl 1050000, T4
Z 5K 3 (interferon regulatory factor 3, IRF3)
Pifk (5 11312-1-AP, #BELLf] 1250000, p-
IRF3 Hifk (5 29528-1-AP, FBeEL ] 1 2 1000)
v -3- T R i U (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) Hifk (L5 60004-1-Ig,
FRREEL] 1250 000) T QI =8 A= M) AR R
AFE s SIS T IR SR 2358 LC-MS ¢,
T EEE CNW AF]; REHZE (S P11011)
W6 B E Merck A ], I WIRHEA RN A
ARIGREI N, SFGEAE 00 A 1057 A%
SRS A0 7 i B BRI , AN PR A 72 S 58 30 47 BRI ek
M K RETER (LS HY-N7073). J& H R &
( nigericin , #t 5 HY-127019 ) W H 3%
MedChemExpress A 7] ; 75 K Z -f £ (hematoxylin-
eosin, HE) etk & (5 G1120). Masson %¢
IR & (AT G1340) W H AL REERHEIR
Awl; RBREAGEEFE (5 GC307014) 1
H I ZE 4R AR A IR A 7 ;. APC-H-CDA45
(k5 561487) W H*EE BD A#]; FITC-CDI1b
(#it'5 G4666). APC-Cy7-F4/80 (#t5 G0066) %
I bR i BT MK W H o Selleck A Al ;i £ BE
(lipopolysaccharide, LPS, fit*5 L2630) M H3EH
Sigma-Aldrich A ®]; J2 T dsRNA IgG2a (#it5
10010200) 4 H 3% SCICONS A 7#]; Alexa Fluor

488 FRICILIEHT/IN R IgG2a (FIL5 ab150113) W H
F[E Abcam A .
1.4 &5

B OB - ER RS . 1510 B AR K
#r A% [ultra-performance liquid chromatography-
tandem mass spectrometry, UPLC-MS/MS, FEEk K
H/RBHE CRED HRR AR ] D24 UV Bi4AfiK A (48
Merck Millipore A ] ); Acquity UPLC BEH Cig
iER: (100 mmX2.1 mm, 1.7 um, 3 [E Waters 24
F]); DC-150 BIEMAL (HUME TAX BB BR A F]D;
LSM 900 BUBOEILEREE (R/R-ZER et AF]D.
2 Rk
2.1 HQ-DS BIHI& K75
2.1.1 HQ-DS #ZEinil & BUE PSR
%200g, LL10fEEMIKRI 2 K, HFK 60 min,
H PR, IR 4G5S HQ-DS $EH4), il i fr
4245 2 g/mL (I ERE . R UPLC-MS/MS i
5E HQ-DS #2 ) rh B 5 il e T2 AE
. =R E. FHE A, FHDER By FHSlA.
CESIBE L SIS .
2.1.2 HQ-DS &#IfiGMHI& B 12 2 SPF il
P SD KR, & (20020 g, EMNPEMEFE 1 &
Jei, BERL AXTHIRZ4LA HQ-DS 4H. HQ-DS 41k
IR N 10 425 midtT ig 4625 (10 mL/kg),
R PR 2 TH AR B SR SR R RS RGH B 31.5
g/kg, 1k/d, FE45253 d. SRR T4 [ A 1)
Mig AR A R K, KIRG TG 1~2 h IR
i JRELHCZ BRI S T8 sk, 4 CHE
i, 3000 r/min 20> 10 min. F i MLET 56 C
K K% 30 min, 0.22 um fFLIEEERL, F-80 C
TRIESH
2.1.3  IMEFEARRAEE  HL 0.4 uL MIEFEAS, A
40 puL PR (2 mol/L), wJiE 1 min, 4 CHE 15
min; B REEEEE 4 WG, I 1.6 mL B,
W€ 5 min, 1200 t/min &0 5min, HL 1800 uL I
TER FHEMACTE:: NN 150 pL 80% H EE R,
FYE 5 min, 1200 r/min 20> 5 min, B EIEWR
100 uL, T80 CLRAF, #&H.
214 %% Acquity UPLC BEH Cusffifh A
(100mmX2.1 mm, 1.7 pm, E[E Waters A F]); Vi
SNARA 0.5% FR/KVET (A) -2 1 (B); B ETEM:
0~1min, 5%B; 1~8min, 5%~95% B; 8~9 min,
95%B; 9~10min, 95%~5%B; 10~12min, 5%
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B; AR E 035 mL/min; £ 35 °C; #EFEAR
5uLe FEARZ UPLC 73 &9 5 ik i 73 1 30 B i Ak
AT o

2.1.5 JRiBFA SRAHBIZS E U Celectrospray
ionization, ESD), 1E. & A TN, FS
= R W 1 i W ST =IELNE- 3 R W SRR N
TRIE 45 arb, HBSARE 15 arb, BER
JE 400 C, A% R 70 000, MS/MS 73 HFR
17 500, filf f# g & 15~45 V, Fi =475 Bl m/z 100~
1 500. #5ik EaaEdE S XCMS 3, #1470k
BEI (AR IE S W UEERH. WA 7y RIS 55 55
TAE, FIFH B TS E KA B2 A A T
BCint 2 A T RS AT 4 e

2.2 IR, BTEFHENARRIMESI 5447

48 Wt CSTBL/6 /N ERIEMN SR 1 S,
BEAL A Axt IR R4 & HQ-DS ik 1. Ml &
(4.55. 9.10. 18.20 g/kg, Z3 Sl AH 4TI R & 280 =
1)1, 2+ 4 %) HAUK®ETZE (100 mg/kg) 24, &
H8H. BRxTEAS, HAR/DR se 10% CCl-FoK
T (0.5mL/kg) BT SRR AIN0-201, 47 F
3R, PRUERRIRIE ST B] [R] R — 2, Fpaists 6 .
THERLE 1 REPE IR T, K422 ig AN
25%) (10 mL/kg), XFPRAAAIERIA ig SRR 4
WK, 1 /d, LG 6.

HWE 24 R 6 A Mavs /DR, BENLO N
Mavs™ X2 . Mavs” 20 F1 Mavs™~ HQ-DS
(9.10 g/kg) 4, £ 8 K. BRxTIRLALAN, HA/NR
AT A ST . B TAHN 25T 6 i )G, P
A/NRAEEAREEK 24 h, /N ERR R F Bk AU )i
FME L FIVE AL B H R A AR A AT J5 82537
23 FHARREZEE

BANRIFHLAT 4% 2 RPEPiEE, a6
WM EDR JEEN 4 um). VIR &G,
S AHE4T HE Jefh. Masson Yeft I KRR B4 e fh,
I BB WS AT HSUR B A . RIEIR I K
SR IUAR TS L, PR AT 4T 4L FERE o 1 FH Tmage T 3K
PRATEG E EiT,  TH AR G T

RS Y e IS = s e X A TR AL/ ) — WL Y 2
4 M T
2.4 [ AST. ALT 5EMFN Hyp /K450

F N BRIR KK T 4 CHEEIIRH, 3 000
r/min #5010 min, PEC_EJZ 057, #2887 & 1 B
FR I L% 3 AST. ALT 3& AT Hyp 7KF-.

2.5 I5E A RAERE F KA

BN BRIRJEF KM T 4 CHEIIR, 3 000
r/min &0 10 min, 7B IMIE, %8 ELISA W74
P UL ARG L% o TNF-ai IL-6 AT IFN-B 7KF.
2.6 RHEALRFERNFTH

HUAIZH . HQ-DS 7520 /N U HZARE AR,
KA ARG G, A RNA $2 G S 4 Be
RNA, EBUR BN GHEFEARR T R85 . M
BERE M RNA M|/ (RNA sequencing, RNA-seq)
SCHEE, SRA lumina W71 & 32047 w18 & 7 2
FFo XFBRGGINF BE AT I g b 3, RBR &k T
Fl. ARFEILE (O <20 HIBEIE & HiE i 50%)
AR F, 193 BIE A (clean reads) .
I B R A R B T B Lo B R 2 2% BRI A,
DA FPKM fE AT RIETK-FARAEA AR FE . 50T 22 57 i
HEARE (logy Z 7520 (fold change, FC) |=1 H
P<0.05), fiid )2 RIE I X 2 e RIS Jk
RHEATH AL (gene ontology, GO) IIREE 5
AT R ERNES ZRAHE 2T (Kyoto
encyclopedia of genes and genomes, KEGG) 155l
P E RO, I RRIAER S 5 EY)EIE R
T I B
2.7 RAAREARKNATELN A ERELHRE (F4/807)
HyFRIL

B HIFHZREA, 4 i R A 2, 230
TN AE B, KRN APC-H-CD45 . FITC-
CD11b. APC-Cy7-F4/80 “’ythricditk, BHiRET
WA FHEE o ARG AT R, R4
o Hrat R AR VR IA L o
2.8 {AREEEFE

iBMDM 4t 2755, & 10%I64F 135 1%
HER-BHERXNYLN DMEM mEHER R, BT
37 C. 5% CO fHIRIEFAE TG TR . Fratfumh & B
L3 80%~90%H, K 0.25% M2 FBEH AL,
O A K AR i T 5 825156
2.9 CCK-8 ¥mpasE

U4 K01 iBMDM 40, L 5X 10* 4N/AL
BERbT 96 LR, W EXTIR4L. HAIZA HQ-DS
TAMIEH . SRR G 2R, Hia
HIMNLFREIREZ A 1 pg/mL () LPS 4bFE 4 h,
IONZIREN 10 pmol/L | nigericin 403 1 h;
HQ-DS & 25 MG ALK FH A FERF 40 (5% 10%.
15%) HQ-DS &2 MG WAL HANM 4 h J5, IMAZ
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JREWE N 1 pg/mL [ LPS A3 4 h, FIIALK
S8 10 umol/L [ nigericin &b 1 h, FFRFFRME,
Fi PBS Peik4iff 2 ¥k, HFLIIA 100 pL 2 10%
CCK-8 il I57%3E, 37 CHFHE 1h )5, HH R
AXAE 450 nm AL MEBOCEE (4) fH.
2.10 Western blotting 1 FT 2022 F1 iBMDM £ i
FHEXERRIE

B/ BRUFF4 248, iBMDM 4 iR BEAS, Jii\ RIPA
RIS EE, K EFE 30min, 4 'C. 12000
r/min 5.0 10 min, W& FiHEW, {4 BCA Kk
PG E B IR B« B R T e AR R - 2R
BRI E I F bk, ¥4 PVDF ), FI& 5%Mig
A1) Tris Zerh Byl AR EL S, InA—41,4 C
BEEER: MAZP, ZRWE Lh/5, ¥ ECL K
TR S INAERE ., {EH Image J A€ &1
St KPR -
2.11 HREWLHHN dsRNA Fik

1 “2.9” TR 70 HE 5, W4 iBMDM 4,

W FERE R, NN PBS JEVEANME; £ 4%% K
FIREE . 0.1% Triton X-100 3E[E . 5%4- M35 A &
HERE G, FREEB, M J2 i dsRNA —
P, 4 CEER; PBS IKEIMAR i, =
IRBEEE A 1h; I\ DAPL T =iEEOLE, [
T€F, =BT RHBOCILRERMERE
B .
2.12 ¢RT-PCR #MAT4E4RA0 iBMDM 4hfE 4
XEREFIK

BUN RBP4 248, iBMDM ZHRREA, #1857
UL LS RNA 6 % cDNA, #47 qRT-PCR
M. qQRT-PCR 34 SRR R ASAAF 20 pL, 3734
FEfF: 95 CHiAEM: 3 min; 95 CAME 10s, 58 C
Bk 30s, 72 CiEf30s, FLI%E 40 MEK. 15
AR FEFE: 95 C. 15s, 60 ‘C. 1min, 95 C.
15s. LA Gapdh fENAIRREARNZ:, UL B-actin fF N
FFHBREAR NS, K 27800 VL 55 8% J [R] AR 6
FKikw, SIMFHINE 1.

&1 514955

Table 1 Primers sequences

L LiFsI Y5 (5°-37) NS (5-3))

Isgl5 GGTGTCCGTGACTAACTCCAT CTGTACCACTAG CATCACTGTG
Cxcll0 TGTTGAGATCATTGCCACGAT CCTTTTAGACCTTTTTTGGCTAAACG
Ifnbl GATGCTCCAGAATGTCTTTCTTGT CGAATGATGAGAAAGTTCCTGAAGA
eMly GCTGACCCCGTCTAAAGACT GAGGCTGCCTATCTAGGCTG

Mervk CTCATTTCCAGGTCCTGGCA CCACTTGTCTGACTGCCTGT

Mervl CAGTCCTTTGTTGGGGCCTA GGTCTCTCTTGCCCATGCTA

Gapdh GGAAGGTGAAGGTCGGAGTC TGGAATTTGCCATGGGTGGA

p-actin CATTGCTGACAGGATGCAGAAGG

TGCTGGAAGGTGGACAGTGAGG

Isg15-TIERIBIERH 155 Cxell0-C-X-C HEFHALF FEAK 10; Ifubl-TIE Bl eMlv-/NRPRTEREENE A MBI EE; Mervie/IN &R IR 3

T K Mervi-/IN RN TES #5034 Lo

Isgl5-interferon-stimulated gene 15; Cxc/10-C-X-C motif chemokine ligand 10; IfnbI-interferon beta 1; eMIv-endogenous ecotropic murine leukemia

virus; Mervk-murine endogenous retrovirus-K; Mervl-murine endogenous retrovirus-L.

2,13 FitESHR

F A B4 LL X £ s KR . K H GraphPad Prism
8.0.2 MM iAT BN 2 J7 Z 40 it CANOVA) E{
Student’s ¢ 556, LA HréH a2 5.
3 #R
3.1 HQ-DS KA PM5£E

K UPLC-MS/MS 73 HITE W% IE. g1
BT RAE HQ-DS FRHUAY) A F5 245 138 1 88 T
(B D s Rl iR E @ CD2.1 52 Rk
VI MG, 5 mzCloud. mzVault $E R R HEAT
Ebxt, KA Xcalibur 4.0 A3 T 00T, 4551 E

7, HQ-DS $2HU 5 24 I i (1 (033 B A7 7E 3 22
S, PRI R 2 ANREAE AR 5 24 137 A 9 2k B0 o
FEREA, RIS IR T8 e, SRR AR
ARG e o A T s o T AR
BAIT ] AERAAEXNS 0 T A R BT E R,

SRR ) EE R TS E, R 2. KA
FRiERHHEEA R & B AR #:47 E E i, 4REK
B, HQ-DS #=EWMIH & EEHEH 0.599%. T5HRi{E
1F 0.003%. THRIER 1.778% BEFEET 0.281%-
FHEEY 0.992%. —ZASHZH 10.401%. PR A
1.694%- FHEEE B 3.557%FFF 200 11 1.161%.
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HET
A
A | l i
i1 "’ V‘-"L_,_,/q I’ ) O MRVVJ\\/J ““\/\w‘\—«ﬂv‘—w‘l\\‘\um\_x_‘ _ oy \_/_,L‘._.,-.«_,___,'_%_
0 EET
' - A AN M | PRGTRIRY oo
e e A :li’::?fgft,,_i‘i‘_fﬂ_ﬁ'f!i-Fﬂxc<i-.f t';_'z%i:'tfr-_‘:'_‘}_:vrit T i,
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
t/min Ui
B , oA,
- \ W‘” . 2 il i A
' E&T
oy | oy 4\,_-\\»"-,'- | LJ
> ) 7-"-7*""“""—7‘"““‘7““’“ PRONANN NSt ‘N itk '-""'Z“,““,.'I"‘,’ff‘fi‘w'v,‘,)-ll'.rc.‘wr?\r,, 1’!'1'.'"}," -',Lft ) ‘ul.,‘:',‘,“ SO BT ST SRS
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
t/min
1 HQ-DSIEHY (A) RAAMFE B) HABETRE
Fig.1 Total ion chromatograms of HQ-DS extract (A) and drug containing serum (B)
F 2 BT UPLC-MS/MS %t HQ-DS 2B i i 7 i1 T E
Table 2 Identification of components in HQ-DS extract by UPLC-MS/MS
/z
Fg 4 R T 2 (X100 ST ET (! b
F5 5T B AR mem TE 2 ( ) LB T (mlz) ety
1 CatHesO1a  [M+H]™ 785.468 7 785.466 9 -2.3 475345 7,437.331 4 oLk
2 C22H209 [M+H]* 431.1342 431.1343 0.2 269.082 1, 254.053 6, 197.059 2 TR
3 Ci6H1204 [M+H]" 269.0814 269.081 5 0.4 254.058 3,237.052 2 TR R
4  Ci6H120s [M+H]* 285.076 3 285.073 6 -9.5 270.056 4, 253.044 7, 137.026 7 BT T
5 CoH100;3 [M+H]" 167.070 8 167.073 3 15.0 149.053 2, 105.076 9 PR By
6 Ci1sH1403 [M+H]" 279.1021 279.102 4 1.1 261.095 7, 189.076 4 PR )|
7 Co6H2010 [M—H]™ 493.1135 493.113 5 0.0 295.068 3, 185.060 2 FHRTRA
8 CiH30016  [M—H]™ 717.1456 717.1458 0.3 537.114 6, 321.032 7, 295.068 1 FHR LB
9 C19H1503 [M+H]* 295.1334 295.136 2 9.5 277.126 1,262.094 8, 249.091 6 FH&HllA

3.2 HQ-DS BIzAF A4 HARE MR AT

ESUE HQ-DS X /N ER 4R 44k AR ¥R 7 1
H, #3 CCly 15 T I FFAF b /N BB 45 R R,
0T HRA b, BB A /)N B o R G K I 2 R 4R
(P<<0.001, K 2-A); H5HRAIALLEL, #4524 n) i
FeE /N R 2 N (P<0.001). MIEELTE
PSS R SR, SX IR, AN RS
o ALT. AST 35 & Hyp /K &3 F+ = (P<0.001,
Kl 2-B~D), Hyp 1E NI & A A SR 4 47
HAE s BRI JE TR S8, SRRy
TR M 5 1 B e JEDTARBE n s SRR LR, &
A/ RIS ALT. AST 35 Hyp /KT
B FEFK (P<0.01. 0.001), FH] HQ-DS Al 3L
I FHT 4 5 2 S 4ok B S A
3.3 HQ-DS BUERFAHWAZEYNR AT 4L

W KAETERS (B 3-A) M SR, WIEANT

M2 IEE A A, iR BRI S, B
BRI RIMHRS: SAZAHMIRAS. U )R
M3 B B . %A HE 4t Masson 44 {0 K K
TR AT gL 8 2R G5 P A A5 2H /) BRI 2H 23995 £ =2 04
AR R JFYIARFERE . HE Yot B T M/ N5 4
SEEEAE L A PRI TE S 48 ik 40 M 12 1) 45 T A 3 4
AR ; Masson Jeta 5 R B 2L e | T e Sk R
IR A e o An 5 UTRA &, 8 S VT Al AR 4R R
£, i 3-A. B Fion, HE &38R, A4 FH
ZAERZRTL, JOREARAIRIE B s Masson B4 R
TRE A Gt n] WK S R A 4E AR . HQ-DS il
J5, TR GRS M AL R R IEIRE, I
R R SR A AE TR, A AR . dEad
Western blotting 3t — kil - 4E AL R E4) collagen T
L a-SMA 3 FRIEKT, WK 3-C. D s, 5
Xof HRZH A, AR 20 /N SR 2R collagen 11 a-SMA
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A B
+ IR 150+
= 5
+HQDS455gkg!  ~
2 +HQ-DS9.10gkg! 1007
ol +HQDS 1820gkg’ 2
HEC 3 . =
€ KRB 5 sod
=
1 0—
50 X BEA 4.55 9.1018.20 /KK
C D
150 50
i
R f
Ly 100 3
2 2
5 50 E

X B 455 9101820 /KK
HQ-DS/(g'kg™) ®i3

SR MR 4.55 9.1018.20 /KK
HQ-DS/(g'kg™") #i%

A-FA/NRAR TR L B~D-MiE+ ALT. AST iGM: A& Hyp /K SxRRZILLE: #P<0.001; SEAALLE: "P<0.05 "P<0.01

"P<0.001, K3, 4. 7. 8.

A-body weight change curve of mice in each group; B—D-activities of ALT, AST and level of Hyp in serum; ##P < 0.001 vs control group; P < 0.05

"P<0.01 *"P<0.001 vs model group, same as Figs. 3, 4, 7, 8.

2 HQ-DS XtAFA4EAREL R ARG AIFIM (X £5,n=6)
Fig.2 Effect of HQ-DS on liver injury in mice model of hepatic fibrosis (X £ s, n = 6)

T A REKT BT (P<0.001); SR R,
B2 collagen I Al 0-SMA £ HFRIA/KF- B35 [F
K (P<<0.05.0.001). FiR45H KB, HQ-DS %} CCly
BN R4 2R BEREITER .
3.4 HQ-DS HIHIFFAL4EWARE /)R ATLE LR E a4
B2

Bl 4-A Jr 7 I I S A4 2 v 5 RE B T TIRAR, 18
AT E E . AR SR (F 4-B.
C) &oRx, HXTHAE:, BIMAHMNAHL CD45*
CD11b"F4/80" 5 Wi 41 Jiid 12 1 Eb ) . 25 s (P<
0.001); SR LS, HQ-DS T-Hinl &2 L E
s 241 B3R 3 BE 71 (P<<0.05 0.001). Western blotting
i (B 4-D. B) WoR, HxfHEd b, BAA R
ML M1 B E R bR E %S INOS RIAKT- i
# L (P<0.001), FiRZERAESL, CCla AN FHIAT
T e B an i i R S5, IR 5 5 B ik
A M1 B R AL
3.5 BHALREHREAZESH

F R HQ-DS PLATLF4EIL I 43 F MLk, KA
B 2 AR X A . BEAYZH J2 HQ-DS

F BN R 24T 22 7 B L i ik 5 4
o 1 5-A. B fin, GO MRS E BT R
TN, 25 ARIR BRI R AR G g% B S R ) R
BEEHE: KEGG WM& £t — PR, B
UL /N BRI R 4 20Hp RIG-T B 32 1645 58 #% K TNF
B RE WIS . FIRGRIER, HQ-DS m At
T4 LA RLRs 38 B NAZ O R R AR G g% I 25 I 485,
PR I IIE 90 S B I IE L IF AR b it 8 o @i %
S o M 4 A Th e B0 E , PR 78 HL o4 i 4508
. GO & KEGG BHEM TR, HMUEHEEES
(AR AR AR R R SORE RBL. R IR R
U RN IE AL SR e, 5 T A7 4 Ak () BEARRAIE
VA JKEGG 1@ i & &4 fr ik — 24578, CCLy
BT 4eb AR R RLR 5 5 B0 525 3%
i o M HQ-DS FHi)5, Fik R4 & £ M ALY il i
JOB R Z B R AN, 5B ARLL, HQ-DS T
T4 H RLRs {550 B 10 & 4 FE S 38 TR Kl
K (| 5-C) afrit—25iEs, HQ-DS Hf i Uik
CCly 5 FIHFNEH 2 22 R RIA T, SEEE
LIy M 4 AR — 3o
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it HQ-DS 9.10 g kg“ HQ-DS 18.20 g-kg™! KRBT

HQ-DS 4.55 g-kg™!

RIMEL
Yetr,
B
8 157
) =S =S
& = =
= el €
& =1 =
K 44 & =
& = =
E =1 l‘ﬂ
m 2+ % I
T g =
Koo
HHE B 4.559.1018.20 /KK FHE HR 4.559.10 1820 /KK G R 4.559.10 1820 7KK
HQ-DS(gkg ) iz HQ-DS/(g'kg™) #iZK HQ-DS/(g'kg™) #iZ
C D
1.57 2.57 i
=
2 =
= & Q
collagen 1 _x l m- 1.3X10° E 5
o
a-SMA | S S S 0 2 g
2 f
GAPDH S -3 6 10 :
X B 4.55 9.101820 7KK | i 4.559.10 18.20 KK S U 4.559.10 1820 7Kk
HQ-DS/(g kg ) i3 HQ-DS/(gkg ™) Hi% HQ-DS/(gkg ) %

A-FFERARTEAS A ZUR B et (X100); B-FFAAZUD) A AN Y iR (n=6); C. D-Western blotting # U £ 4E AL AR £ collagen I Al o-
SMA FEHARILKT (n=3),

A-gross morphology and histopathological staining of liver (x 100); B-relative staining area of liver tissue sections (n = 6); C, D-protein expression levels

of hepatic fibrosis markers collagen I and a-SMA detected by Western blotting (n = 3).

B3 HQ-DS MfAFAHMWIEENRAT AN (X £5)
Fig.3 Effect of HQ-DS on hepatic fibrosis in mice model of hepatic fibrosis (X £ s)
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101 10> 10% 10* 105 106 10" 10 10 10* 105 10°
F4/80-APC-Cy7 CD11b-FITC
B
papit it HQ-DS4.55 g'kg™! HQ-DS9.10 g-kg™ HQ-DS 1820 g'kg!
8X 1054 g i i 1 ]
6X10% 1
ml { 12.3
O
wn
wn
s .:.:., ~haul— et ‘ - S——
102 10%  10° 102 104 10° 102 109 102 104 106 102 10  10°
F4/80-APC-Cy7
C D E
20
- B} 15 ##
= 15
> g 10
= 10 iNos NN 1 31 % 10° s
& GAPDH [ 3.60% 10° 2 03
#H s N o
1 PR AR Z
XIHE 5 4.55 9.1018.20 IR ALY

HQ-DS/(g'kg™)

A-JPE S e A it 2K 20 B P T D3RR s By C-JRE A MR A U A EE MR 40 73 BEXT EE 3 Dy E-Western blotting il M1 Z44i2 5 EWE4H bR E 4 INOS

RAREKT.

A-process of grouping liver immune cells was conducted using a ring gate method; B, C-flow cytometry was employed to analyze the distribution of liver

macrophages; D, E-expression level of inducible a marker iNOS indicative of M1 proinflammatory macrophages detected by Western blotting.

4 HQ-DS AT A4NIEE/NRATAAERMMRIHRIFME (X+s,n=3)

Fig. 4 Effect of HQ-DS on macrophage infiltration in liver tissue of mice model of liver fibrosis (X s, n=3)

3.6 HQ-DS %] RLRs 5 51@E. B/ ELEAmpE
IFN-I 9725 N E RRAT 41k

EUE GO J KEGG & 45+ RLRs {5 5@
SR 45 5, SR QRT-PCR. FARKS /N BT
HR AR R ) Rk K. ] 6-A s, 5XF
MRAA ERER, BEAYZH/NER FZH 21 RLRs i B T4 R
Cxcll0+ Isgl5 }¢ Ifnb] WRIEKFRE G (P<

0.001); 1M HQ-DS Tl Al FEIK_Fik EEPRI R IL (P<
0.01. 0.001). H—Pilid Mavs™ /MR IGIE HQ-DS
YU A4 /E LS, ERFAERUNRAR N, HQ-
DS A& EFEPL CCly A1 IFN-T il B H0E; 1M 7E
Mavs™ /N, CCly AbBFEARFERZE LI CxellO.

Isgl5 J Ifnbl RIS ( 6-B); 45T HQ-DS Tl
Ja, FERPRIR AR R B R IE K, $278 HQ-DS g
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AP vs X IRZH GO DhREE 42 & KEGG B = 80T B-HHA v HQ-DS 41 GO Ihfit & 4 It KEGG Ml w40 H1; C- K il B prAs B4

vs XTIRZEL. BT vs HQ-DS A2 R R ik HER .

A-GO and KEGG enrichment analysis in model group vs control group; B-GO and KEGG enrichment analysis in model group vs HQ-DS group; C-volcano

plot of differential expression genes between model group vs control group, model group vs HQ-DS group.

5 EREFHHER

Fig.5 Transcriptome analysis results

F0H#] RLRs/IFN-T 15 5 5l R £ P 4F it EH -

ELISA #4E 5 ( 6-C) Eor, SxFIEA A,

AR ZH /)N BRI R 2 R A7 IL-6. TNF-a
IFN-B /K P2 2Z T+ (P<<0.001); HQ-DS T-¥i5 L
AN A1 R R 1 0 s 32 5 3 ek /> (P<<0.05. 0.01+

0.001). 7E Mavs™'/NRH, & CCly I 515 S22
[Af IL-6. TNF-a ¢ IFN-B Fh&iH4E 235 M 55
(P<<0.001, K 6-D); % HQ-DS T 5 A e £
RIER TR 2 E, HQ-DS milid i RLRs 15
SIS, O A E RGN TFN-T P24, i3t
TR L J0E [ S, SRR AT 4 FE

3.7 HQ-DS FE’V dsRNA FHE 4

NI B HQ-DS # TFN-T F=AE 1 B ML), 3R
T HAF RAETE T 1K) ERVs 305 K R AR o 5 N &L 1)
VEEH . ERVs 35k =V Re e 4 Mg AR =R 7 52
PRI, HETEE RLRs {5 5 @515 S IFN-T k—
ROVTRFRRIE R I FRIE, AT TBOR I () 28 hE
SN IR et g . LB (B 7-A) 5
BoR, A AES ERVs (e f5) HIEE -
W, BRI R T ERVs #7805 7€ HQ-DS T+
5, EVE ERVs 2k, £ HQ-DS fe i #
1] CCla 175 1) ERV's 3% » SR LPS Al nigericin
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A. B-qRT-PCR £l RLRs @ % Tl A F KL C. D-ELISA Krill g H IL-6. TNF-o Al IFN-B 7K HxRRA LI ##P<0.001; Lt
M H: "P<0.05 “P<0.01 *"P<0.001; S5¥AR/NRMEFRMAHLE: “**P<0.001,

A, B-qRT-PCR was used to detect the expressions of key genes downstream of RLRs pathway; C, D-ELISA was used to detect the levels of IL-6, TNF-a
and IFN-p in serum; ##P < 0.001 vs control group; “P<0.05 **P<0.01 ***P<0.001 vs model group; ***

6 HQ-DS IFIFFALAERELRAR IFN-1 RZRE T TR ERIMERRIER (X+s,n=6)

Fig. 6 HQ-DS inhibits expression of IFN-I in macrophages and transcription of downstream interferon-stimulated genes in

P <0.001 vs same group of wild-type mice.

liver tissue (X s, n=06)
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A A vs X HE HQ-DS vs 57! B L5
257 ERVs . . 257« ERVs '
20 P 20 woe e
fx Hith '
15 15 2
) &
T 10 T 10
5.
F—eli—— R, X MR 5 10 15
-6 -4 -2 2 4 6 HO-DS%
log,FC
C
X B 5% HQ-DS 10% HQ-DS 15% HQ-DS

A- KT CCL i ST 4EAL AR AL ERVs [ 22 7KK s B-CCK-8 48 HQ-DS X} LPS+Nigericin % 5 ) iBMDM 4l & /1 54 C-%

FEPOCY BRI dSRNA /K (X630).

A-volcano plot analysis of differentially expressed ERVs in CCls-induced hepatic fibrosis model; B-CCK-8 assay detection of cell viability in LPS +

nigericin-induced iBMDM cells after HQ-DS treatment; C-immunofluorescence staining detection of intracellular dSRNA level (x 630).

7 HQ-DS #li#] ERVs BEM dsRNA BRUKNEREFSHMING (X£s,n=6)
Fig. 7 HQ-DS inhibits ERVs activation and dsRNA accumulation, thereby alleviating inflammation-induced cellular injury
(X*ts,n=06)

H3% iBMDM E Vg4, %5 %E S ERVs S,
DI UL JFF 1 4 44 o 1) 5 W 40 B IR A . SR
CCK-8 Al HQ-DS 24 i X% LPS Al nigericin
HIE ) iBMDM 40 i sz, Wikl 7-B i,
HQ-DS feff B Ik E 4TS /1 (P<0.001). i
Pt R (B 7-C) 7R, LPS+Nigericin H#
AT iBMDM EE4HN ERVs #3677
dsRNA [ REF R 1 HQ-DS AbF ] 2 kb 4
My dsRNA ik, 78 HQ-DS mI#ifi] LPS i 51
ERVs ¥
3.8 HQ-DS #i#] ERVs F1R

K H qRT-PCR i — P 4HIE HQ-DS X} ERVs #
IEANHIER, Wk 8-A FoR, SxTRRA LR, B
A2 ERVs #HRIEK eMIv. Mervik. Mervl IZRIL .

# i (P<<0.001); 1 HQ-DS Tl nf &35 1 I
& ERVs #iZe3E K F£iL (P<<0.05. 0.001). Ui 8-
B Jli7r, 5 X2 LU, AR 4 RLRs 18 8 T i IFN-
I FRIER Cxell0. Isgl5 N Ifub] B RE Fi
(P<<0.001); 11 HQ-DS i n] & 4 _i& IFN-I
MSEFEFFRIE (P<<0.05. 0.01. 0.001). K%
il Western blotting #5 ] RLRs i % 5<4# & (4 p-TBK1
J p-IRF3 f)3Rik . TBKI 1E 1% I8 i ) < B e

WG J5 AT IR AL IRF3, (R EREER 1L 1Y) IRF3 A H%,
HfES IFN-B f%. W 8-C. D Fiw, 5X¢
M4 Lb, FiAYZH p-TBK1. p-IRF3 7KV &3E T
(P<<0.001); T1ff HQ-DS “F-in] &3 F£1IK p-TBKI .
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A, B-expression levels of ERVs-related genes (eMlv, Mervk, Mervl) and type 1 interferon pathway core genes (Cxcl10, Isgl5, IfnbI) detected by qRT-PCR;

C, D-phosphorylation levels of key proteins in TBK1-IRF3 signaling pathway detected by Western blotting.
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Fig. 8 HQ-DS inhibits activation of TBK1-IRF3 pathway (Xt s,n=3)
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