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TNk P08 dh i B cGAS/STING{E S i
TR R AR 2 i R M R R IR IER 2 I8
FHLE

kxR, T W, B K, MEF
R E 2K MR EE R AR, DU R

Weks H . 20254F3H 120 F#HER: 20254F4H18H; KA HI: 20254F430H

H E

H B BRI D0k P08 o 238 i 345 cGAS /STINGAS 538 BT T L AR AR B 220 i % B 0% J= BLIE (SPID)
B SBEFTLE . k. HE20234E4 A 22023412 ARE TRE T EZ KB ER B & N RHER
PR R AR RUSPID B E 2061, RAMRINEE S ZHGT8AE, RN RERREXBA205], A TR
A, RFqRT-PCRAIELISAZARM], WELH)f541ME ML¥EcGAS mRNA, STING mRNA LK IR 5 F
(IFN-a, IFN-B, IL-6, TNF-a, TBK1, IRF3)FJRIE /KT, HBHAAKRARZER. SEF: WK, WITHIAE
MESTING mRNA. IFN-B. IL-6. TBK1. IRF3[FRER T X4 (P<0.015(P<0.05), TcGAS mRNA
TREZR(P>0.05); WEJ5, 1BITHSTING mRNA. IFN-a. TNF-a. TBK1. IRF3{1%iA& FFE(P<0.01
BP<0.05), cGASmRNARIREFH(P<0.05); ME/E, HITH S5 cGAS mRNA. STING mRNA.
IFN-a. IFN-B. IL-6. TNF-a. TBK1. IRF3fIRELLGTH¥ZER(P>0.05). 45ik: cGAS/STINGES
EEBRAHXEATFHRERESES T SPIDKRIRHER . Mok V¥ 4z v] fEE T 2 cGAS/STING/E 5@ #
TRKERFERE, KELRERS, NIAXTHSPIDRRERRE.

XA
BRERMEPR A, BEBITER, okIUE S, cGAS/STING/S 5@, HZElH

i (=
FEIEE

CEGIH: KRB, LW, B, G, kIO G cGAS/STING 15 538 M T B B AT 75 725 i ¢ PR
JEIBURE S WL 0], T EBE 2, 2025, 14(4): 1836-1843. DOI: 10.12677/tcm.2025.144271


https://www.hanspub.org/journal/tcm
https://doi.org/10.12677/tcm.2025.144271
https://doi.org/10.12677/tcm.2025.144271
https://www.hanspub.org/

KPR 55

Novel Immune Mechanism of Modified Sini
Lizhong Decoction in Regulating the
cGAS/STING Signaling Pathway to Intervene
in Sequelae of Pelvic Inflammatory Disease
with Spleen Deficiency and Liver Stagnation
Syndrome

Yuyang Mi*, Yan Wang#, Zi Yang, Haiqing He
Department of Gynecology, Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu Sichuan

Received: Mar. 12t, 2025; accepted: Apr. 18", 2025; published: Apr. 30t", 2025

Abstract

Objective: To investigate the novel immune mechanism of modified Sini Lizhong Decoction (MSLD) in
treating spleen deficiency and liver stagnation syndrome sequelae of pelvic inflammatory disease
(SPID) through the regulation of the cGAS/STING signaling pathway. Methods: Twenty SPID patients
diagnosed with spleen deficiency and liver stagnation syndrome were selected from the Affiliated
Hospital of Chengdu University of Traditional Chinese Medicine between April 2023 and December
2023 and treated with MSLD for 8 weeks. A healthy control group of 20 individuals received no treat-
ment. The expression levels of cGAS mRNA, STING mRNA, and downstream effector molecules (IFN-«,
IFN-g, IL-6, TNF-a, TBK1, IRF3) in peripheral serum were measured using qRT-PCR and ELISA before
and after treatment, and differences within and between groups were compared. Results: Before
treatment, the expression levels of STING mRNA, IFN-g, IL-6, TBK1, and IRF3 were significantly higher
in the treatment group than in the control group (P < 0.01 or P < 0.05), while no significant difference
was observed in cGAS mRNA (P > 0.05). After treatment, the expression levels of STING mRNA, IFN-«,
TNF-a, TBK1, and IRF3 in the treatment group decreased significantly (P < 0.01 or P < 0.05), while the
expression of cGAS mRNA increased (P < 0.05). After treatment, no significant differences were ob-
served between the treatment and control groups in the expression levels of cGAS mRNA, STING mRNA,
IFN-q, IFN-B, IL-6, TNF-a, TBK1, or IRF3 (P > 0.05). Conclusion: Dysregulation of factors related to the
cGAS/STING signaling pathway is involved in the pathogenesis of SPID. MSLD may effectively inter-
vene in the development and progression of SPID by regulating the cGAS/STING signaling pathway,
downregulating inflammatory factors, and restoring immune homeostasis.
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1. 318

T R MR 5 8T (Sequelae of Pelvic Inflammatory Disease, SPID) BRl 7 i 4 1599 (Pelvic Inflam-
matory Disease, PID) AR BE 2R 51 K . IRE RWibalE %, FERIM AL EATEE &8 B R 1) 2
PEBE, EFE 2 RNE . WA TORIR Y R B O, RO B R %, MU S B0 M S KR
M PID REKAE, EATREEIRAZRE . SFAOLIEUR, 2 1 0 Op S598 1) 2 AU [1] [2], %o 2 M ) A T e e
T AR O R O 3 A TR

HEEZGAE SPID By va S EL A JURE A 240 e i S AT 5 (3], JUHAEE SPID B8 M 2 e o
PID B K77 R . £1%F SPID B Ktk Meiate, AUFFHING &P ERBIese h “ M AT AL 1
TIRALIA], FFERYE (EEEERE) b “DUZRMREEASZAL” K TSRSl MW, WAL T O SEE T
R I7 RN . AT H 2 A BEATLG BB FEE S, 1Z00x LR AR BY. SPID iR FUA W IR &R [5]. i@
TEFZE SPID KRS, AFF 70 A& Bk VO30 B rh iz RS A8 B 1 B i U A L RO 2R AR 30 405, ek F WAk %
HERIE, FEA0H] NLRP3 Z8RE/MAIE S B0, IR b AEJETE 20 RS[6]. 11 NLRP3 B Rl 4
JER T3 cGAS/STING &4 Je (s Sl M. MR REN, T5NERLBER 5 ABRELS T
CGAS/STING i %, 75 IL-8. 1L-6+ IL-18 F1 IFN-B1 [ IARIN[7], 75 cGAS/STING %5 PID
BH—ERFR. FUEATTELL cGAS/ISTING {5 5@ AVIN AL, WP BRI IR DU #7697 I ke A 2
SPID (¥ H bl .

2. BRI S5 HE
2.1. AR

HEHL 2023 4 4 A & 2023 4 12 A TR R 25 K 2@ B Bt i2 1 20 5 i AR Y SPID B3,
FEGNN 20 15 B Lo A et R ZE . Bt 7 BT o AEREATUG BEARES . BT A R R S5 3R A5 R A0 22 24 K 24 i s =
BEAe B 7 2 b (fS B A 4w 5 2023KL-137).

2.2. BRI

2.2.1. BEKRRICERE

Wi (FLE SOEMERIZVA MTE(2019 1B1TAR)Y (R AEIE RIE (56 3 AR)) (AP Rl2: (G 9 k)Y 1
SEBIRISWIARHE[B]-[10]. @ Jist: BEAEFT PID RAE, sSEREEFARL, SETAEARRE. @ IKKE
W TIEERBANKIR, JSUN R, SRS R B LG INE, WTReEA IR, Y
%, AZFKIBAZE., @ IE: TERBUGE. B T332 BAEX 38 5 ok 4% ZO0R 3 K ol 38 14 i
e, fEEE: sUE TR, TR, . @ SHERRS AT R A M R g e B Mk
SUATH R, TR B RUE R KT 1 R U S AR A SR A . SR AR L IR T S S
BTk TR s SO RN R PR I X Rt R BRI BT O IS R BN
GREFIE . PHESCEMAY; SRS E WEIEAE, MURERIK. S msiss.

2.2.2. PEMREREMIESHRE

ZW ChEEREE) [L1A (B2 [L20MxiwHE. F5E: O FEKERER: @ K%
PR © KMFERM. WE: © FRARELHET BREnE; @ KiEkE © # FNEf
Z, BAFR: @ #BRZ 1. Wik: WKL ST LA KR RBRS, S A AR, kezgnokignssg.
PAEFE R >2 00, JOE >2 W, 45aEhk, BIAEEAAIE.

DOI: 10.12677/tcm.2025.144271 1838 LRIV


https://doi.org/10.12677/tcm.2025.144271

KPR 55

2.3. PN

2.3.1. BITHPANIRE
@ 754 SPID P4 EEZG 12 Wibnite K b 2 0 B2 AR IE P HEAR I, @ 4ERY 20~45 %, CFEAE A
W, @ HESIALEMERES.

2.3.2. MRBANIRAE
@ ik 20~45 &, CUIRBUATEATEE: @ FENMRRRE, RAIS ARG RIESIIRETERNN,
EHIEARIER; O ZBFMFFEEHIFEES 5T,

2.4. HEFRIRIfE

2.4.1. JRTTLEHBRERE

@© &F PID Stk & H Ak @ ZKMEIEiEEFIERE R arEEmR . sk
K. TEABESAE. T RIS, SR 0EEE. BRRES L EIRmSBUNZREARE, @ W
FUM . EIRIIE R R . @ A AT ERE; © BAEMAE. KM, kA 1E
Hi: © MRS ECE: @ U H P HAR ] BE T T BTN K SPID 18T A .

2.4.2. STRREHBRIRE

© BEAEAH JORE RV . 85 5 DhAEtEIOm A e s @ WL, SR gRA Rl 45
HiRE: ©® LikEEE: @ E— AN TR0 RIAMIRITE: © MAEHEAESS
A

25 BTTHER

1) RITAE RNV E Y %5 109, T2 109, AR 109, K H# 59, 445 10 g. #15% 10
g. H77109. EiX1 109, A 159 € 209, FHE: /KHL, BEFIBIEL 450 ml, &Rk 150 ml, —
H3W, =#J5 1/HER, 1H 177, #E89897 8 .

2) SR FATAT IR YT AT

2.6. FRARE

TEITA . XTIRAETTF SN HEBRARAEFEZE M = 15 AieyT 8 LS da 1 7 KA (7R B 32k
HARIN S NN, TR RS IEh BN kI 8 ml, g 4 ml 7% T E@ R PTBER ML, 4 mlAfF
T EDTA PR MLE F74

2.7. WS ER

R NAPE AR A0 4 B 7 P8900-200ML (FICOLL F#l) (R3KE). MR ER L2 PBS pH7.2
B310KJ (LK) ChamQ Universal SYBR gqPCR Master Mix (i#ME%E). RevertAid 5 —%F cDNA & ik
7% (% DNase I) (Thermo). ELISA 7 & (IFN-a, IFN-B, IL-6, TNF-a, TBK1, IRF3) (_LiFEFIR) . F[H € &
F1¥)(CGAS. STING. WZ) (I M AAEMEAREGIRAA).

IXEE: e B IR A HEEE I N (PCR)RLIN R Ge (Wi 18 H RH I A BR A &) MR 2 B v (b
YUBLRHY R R TRAF]). TGL-1850 midvd i B WL N B RMU B PR A ) il vk A (/R) TR el
A8 (AR DURACES 3G A BR A7) PPl (L ifg T RE A 25 AR A PR A F). LT502 L1 R (H 2ok
HAARA R AR, EBAK A RS0 (Millipore). Figs CUATE).
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2.8. MAEHR

1) gRT-PCR il % ¢cGAS mRNA. STING mRNA [J&iE/KF

W4 ml MLEFEA, $RHCRNA, I ik B N4 J5 S e s i cONA,  BL ACTIN ERIE RN 2, (EH]
278CT ki k473157, 155 cGAS. STING ) CT 1H. SI¥F%: cGAS Lt
5-GGTTTCCAAGAAGAAACATGGC-3, Fiif 5--GGGTTCTGGGTACATACGTGAA-3; STING Lijf
5-ACCCCCTTGCAGACTTTGTT-3, Fiif 5-ATCTGCAGGTTCCTGGTAGG-3.

2) ELISA A5 M1 3% IFN-B IFN-a. IL-6. TNF-a. TBK1. IRF3 [{J3ik/KF

B4 ml EAEAS, 3000 r/min, 5.0 10 min, MRG0 &3 BT 4E, W€ Mg IFN-B. IFN-
a~ IL-6. TNF-a. TBK1. IRF3 [I/KF.

29. G FRE

K H WPS Excel sg N FHBE I Fe8ds, @ 3dEE . 84 SPSS 26.0 AT M, FEIESSA
M EF R E2E8E, R R, ST L L& e ESE, RAESERL, & rEEdENE
TR I3 AT T
3. R

ARG ILGINTRIT AL 20 1], FLAR ISR S AR 17 151(3 19 DR 46 446 S 06 25 FE AR A I B ) s %o BB 2 19 451
(1 B2 5 & G RIE 4 R 78
3.1. — RS

EITH S IBAAEER . BE. KETHERLG 2 (P > 0.05), EA . HiRE. 58
s AR FERSE S RALR, ZRES1EE (P <0.05), JHIT4REREHE 05 4, mEK#H 10
E, CPEIRFE(2.05 £ 2.04)5.
3.2. cGAS mMRNA, STING mRNA FRi&7KFE

VRIT 5N REZH A1 E I cGAS MRNA. STING mRNA {1353k 7K F7E MELHT « J5 b 47 20 18] Sz 45 ot Lt
WELHT, JAITZH cGAS MRNA MR IA SXTHRA LA EZE R (P > 0.05), M STING mRNA MRIEZEZEHT

XTREZH(P <0.01); MEE, J6I72H cGAS MRNA FiA/KV- =T MEEHT(P <0.05), STING mRNA KT W52
(P <0.05), MA4LA cGAS mRNA. STING mRNA % R4 it (P > 0.05), W% 1.

Table 1. Comparison of expression levels of cGAS mMRNA and STING mRNA [M (P25, P75)]
%% 1. cGAS MRNA, STING mRNA HIFRIXKFELLE[M (P25, P75)]

H ) ] 1% cGAS mRNA/S-actin STING mRNA/g-actin
: B 20 0.88 (0.68, 1.16) 1.34 (0.92, 2.68)™
wrar

MEE 5 17 1.15 (0.87, 1.54) 0.95 (0.64, 1.12)*

B 19 1.00 (0.94, 1.07 1.00 (0.90, 1.11

iRl XJ'E%HU ( ) ( )
ME 5 19 1.01 (0.95, 1.07) 1.00 (0.92, 1.08)

E: SARAWEATLE, 2P <0.05; SXIRANERTHLE, TP <0.01,

3.3. IFN-a\ IFN-f, IL-6. TNF-a» TBK1. IRF3 Fi&7K¥E
VT H SRR A be e, WELRT, VRIT4 IL-6. TBK1. IRF3 Rk E T-X 4 (P < 0.05), P4
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MELHT IFN-0« IFN-B. TNF-a X iG97J5 IFN-a« IFN-B. IL-6. TNF-a. TBK1. IRF3 ZRFH LG22 L
(P>0.05). ¥BITHSHIEA B ST /5 H N AL, JRITHLERTT 8 FJE IFN-an TNF-a. TBK1. IRF3 (15
BRI RTIE R % (P < 0.05 8% P < 0.01), ¥AJyT4l IFN-a. IFN-f. 1L-6 K& XFHEZH IFN-a. IFN-B. IL-6.
TNF-a. TBK1. IRF3 MEEHT. J&Z& TG4 = (P > 0.05), W% 2.

Table 2. Comparison of expression levels of IFN-a, IFN-4, IL-6, TNF-a, TBK1, and IRF3 [M (P25, P75)/ X £s, pg/mL]
%% 2. IFN-a\ IFN-8. IL-6. TNF-a. TBK1. IRF3 FKiAKFELLE[M (P25, P75)/ X £s, pg/mL]

45 Fi ] 15 %5 IFN-a IFN-g IL-6 TNF-o TBK1 IRF3
e MEEHT 20 0.94 £0.09 0.97 £0.10 1.01+0.12 0.85(0.82,1.08)  0.65 (0.58, 0.68)" 0.65+0.03"
o WEE 5 17 0.91+0.12% 0.96 +0.08 1.01+0.11 0.84(0.79,1.08)*  0.60 (0.56,0.69)*  0.64 +0.02*

s Pk 31 19 0.82(0.79,1.01)  0.93(0.87,0.98) 0.92(0.86,1.05)  0.89(0.80,1.02)  0.55(0.52, 0.68) 0.63+0.03
pugict:

hok=91 19 0.82(0.78,1.01) 0.94(0.90,097) 0.88 (0.84,1.09)  0.91(0.80,0.99)  0.55(0.52, 0.69) 0.63 +0.02

I SARMAMERTHE, AP <0.05, 2P <0.01; SxBAMLEHTHE, P <0.05.
4. 7ig

SPID KKz W], ZAEENGATHIEG™ 51, M=, ASHEE, B AE, B FEAT, B
SR MNZHUE, SRNRRIMARSS, (Er TRk 20, 250t R R EHGTT, BRI, HET
P, BRI S 25, B, s knl, AKBNAT, IEBSWE, LR%EE, KR,
JHEas, RGBAARLS, KRR, @HEERT RS Rk, B0 IERRsiR T, B, i,
B RGN & S BN, BURINEMIANE IR R A AL AR R . AR BE H A5 R, 1 M AN Re il AR
SRR E RN, ISV AR AN S EORMIE ), AL E, MR, TR
PEPEFR[13] [14]. EHUL, ABFFCHIASRH “BEIAL” 4 SPID OB [4]. AHIF TE40 N B TR JHT
A7 SPID H3 P4 FE (2,05 + 2.04)4F, AR TIRFEK . 24 A @ s A

IR D g R 2L T (gie) B A BRI R, TRl ES. TE£. AR, K
B BFE. AAT. EUS. R, EIRAR. AP TERTECE, REMM: SETMAS NS
AN, PhEhT2Ziia i a s BRI, (R ra dis ;s SEeHmi AR, THR IS BAjFRINGE
. AR, BERTAMNIFIL, SOATIRIARE S, B sS85 )57 AR SRR, B8R
N, BASRAR . BEESTEIR 2T, FES PR, XREARL, SOH R AE L, AR A I
BUCRRIB S, AT AR WA IE; BERAIRIE, DTSR O RES IR ZAH IR PR AR 5T
[15]-[17]ESEE R () DU G ST SPID RA BT 3L

CGAS/STING 15 5 I EE N1 3 AT G RGN EZAH BG4, TR IR 505 JE AR BRI 2 6 i Ho )2
SN AR B OER . B RAAR IR ] R B mIDNA R cGAS/STING JE B IIE, 517 48 M Bm i &k
ARV 2 R A WEUESE[18] 0 AR FE R I, I 15 S VR BE 05 IR Ik B ohE T B 2 23353405, ARG,
i IL-6. TNF-as INF-A. IL-1-8 /K7 B itiZH 23 cGAS.STING & [ i) 34 [19] . bl iz 253 i3 #41 cGAS/STING
GEiEME, PEIK CRP. IL-6. 1L-8 HIFRIE/KT, HREMA T 9 KRR, R AL 8%, [Fn
S0 OF Rl R OO B TS A B A, DT e I PRORE IR [20] . 8B B TR R, KB 3R AT ad I
CGAS/STING 15 ‘5 Im R, okl 24 B 4 7o FEE 4 A5E 28 K Bl R A 48 46 i [21] o

1 JE A AE IR e AR BETE N 5] R R S A I N, A PID S AR e A I AY) ECIR R B AR
Y, DB IS 2R GRS , A0 IR S5t 43 w3 AR 2453407, 440 RO 20 2k — 25 e b 4 1 DR R
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TEBCEIEIEIS, Bl RIEIE SEXE A, TR SPID. ABFFT4s R o, BREHARY SPID &35 1) STING mRNA
FiLm T X AP < 0.01), 1 cGAS mRNA Z 5 L4t %= X (P > 0.05). #% & SPID £t /iy #A.2PE #11)
TBIT B E IS TR 8, A TAEPEREIRES, SR S eI 1 0 A FE I H SRR AR R ML A3 3 T —
EMMESE, M mDNA 98D, cGAS HIFRIA AR /D, AN fEERER, 121 RAERFEEAF/E, STING
PIAE R R ISIRES, HULFRATHEN cGAS/ISTING 15 538 % AH G K -1 () R IA R AR ASAE SPID R AR Kk J&
REFEH R T E B M. SRS E IR IR, Y974 STING mRNA (3R IE KPR 5 AT PRI,
cGAS MRNA (R K FRIEIT AT _EFHP < 0.05), 5XHEZH cGAS mRNA. STING mRNA [RIETL % 5
(P>0.05). FHULFRATHEM ik DY@ 2 iz i i _E i cGAS mRNA 13RI, T STING mRNA [13Rik,
i cGAS/STING 15 F BB ISR T AR AW E 2 IE IR, AT I JE R BP0 7

AT I 45 TR R R AT AR 7Y SPID Hi IFN-a. IFN-B. 1L-6. TBK1. IRF3 )31k K1 Tt 1
4, HIL-6. TBK1. IRF3 FRik/KFH BT E(P <0.05), ST AMFFRMEF. HFHLL IFN-B. IFN-a. TNF-
o RILKFEFAHEP > 0.05), FEEEATEIEL, 2aMIGYT EeEERErIEERE, H
oy E R O S IR RS, WA 5 900 7 4b TR RS, MR AT 45 iR, IL-6. TBKL,
IRF3 HREZ2 5T SPID HMMIKAEKELRE, SEOREESMER. LMk 760975, IFN-a.
TNF-a» TBK1. IRF3 [FRIA7KPFRIEITHT B T (P < 0.05), 5% M4 b6 2 7 (P > 0.05), #&7=in
W PU 3 B g o] BRI A AL TR BOIRES B R 2RER -, TR SPID BRIV IT/E, ol G RGE
Ko
5. &G

25 E PR, cGAS/STING {5 5l B%AH JC A (1) 2k 2R A 78 J R AR 2 SPID 1 A i gk rh R 4 0 B
F o Ik PU i3 28 vh iz v] gl ad 4% cGAS/STING {5 Sl %, il T sREK 73Rk, B hgfas, M
MG 2T SPID MIRAE R« AHIE T R B 25167 LR AR BY SPID $& 4L T it G e LI HE, 12
BE—BIRNIR R PR ZTE SPID oy it I/E B9 1 BRIR LA .

E&WmE

VU R T 2023 4E 55 —HE A KR FRITUE - TU)112E B 2R EL %35 45 (2023NSFSC0619);  [EZK =
25 R E K A E AL R H (F A B 25 B R[2024] 90 5); DU )I4E R B 2455 HE R b I 25 R
151(2023MS003) .
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