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] £ : B ETF cGAS-STING-NF- « BEERZFIHERSHMBZEERRRESMERTR (CIA) KEREGEHRERS
RIFFEANMAXRD FHG, 7k Wistar KER60R, NS AESH. HEH, RASRIARESHZRR,. P. &
FIEH, 8H10R, FiR4E, gPCRIEENIBEEEL OPG. RNAK, RANKL mRNAFRIAESR, ELISAZEEGNIAR
miE cGAMP. IL-6K¥E, &R SEREARMEL, HEELEKE RANK. RANKL mRNARIEEE,  OPG mRNA
RIATE (P<0.05), SFARFTESEREML, OPG mMRNARAA S, RANK. RANKL mRNARIX B T
(P<0.05) ; #HSBAHAFIELT OPG mRNA EIFHRAE (P<0.05) ; BEEZIREZEM, RANK. RANKL
mRNA RiXiMEIH—S 38 (P<0.05), HEEEME cCGAMP, IL-6 KERIEEHEAT (P<0.05) ; SHYAFTHAMN
B CGAMP. IL-6 K FXFEEE, HPEOMNSZEHEERELARE (P<0.05). Fit ERSHMIAHEFIE
CGAS-STING—NF « BH#HIMEXMIEFRIE, MEMR CIAKRBRTHRERRMN, HiPHE RANK/RANKL EEMIF1H
KEFHRE, BE—ENSHRIFER.
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The Bone Protection Mechanism of Guizhi Shaoyao Zhimu Decoction By
Regulating cGAS-STING-NF-«xB axis in CIA Rats

Ding Minghui, Xu Penggang’
Xi'an Fifth Hospital, Xi'an, Shaanxi 710082

Abstract : Objective To explore the molecular mechanisms by which the Guizhi Shaoyao Zhimu Decoction
controls the inflammatory activity and exerts bone—protective effects in collagen—induced arthritis (CIA)
rats through the cGAS—-STING-NF- « B pathway. Methods 60 Wistar rats were randomly divided
into 6 groups, with 10 rats in each group. The intervention lasted for 4 weeks. QPCR was used to
detect the mRNA expression of OPG, RANK, and RANKL in the synovial tissue. ELISA was used to
measure the levels of cGAMP and IL-6 in the rat serum. Results The expression of RANK and RANKL
mRNA in the model group rats was upregulated, while the expression of OPG mRNA was decreased
(P<0.05). Compared with the model group, the expression of OPG mRNA in each treatment group
was increased, and the expression of RANK and RANKL mRNA was somewhat decreased (P<0.05).
The high—dose group showed a more significant upregulation of OPG mRNA (P<0.05). As the drug
concentration gradually increased, the inhibition of RANK and RANKL mRNA expression was further
enhanced (P<0.05). The levels of cGAMP and IL-6 in the serum of the model group were higher than
those in the normal group (P<0.05). The levels of cGAMP and IL-6 in the serum of each drug treatment
group were lower than those in the model group, with the high—dose group showing particularly
prominent improvement (P<0.05). Conclusion Guizhi Shaoyao Zhimu Decoction can regulate the
expression of cytokines related to the cGAS—STING—NF « B axis, thereby alleviating joint inflammation
in CIA rats and inhibiting the expression of bone destruction—related factors such as RANK/RANKL,
playing a certain role in bone protection.
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SRR, TR TARRN S S, B, BARS AR RIS, WNRA BT, gk, ik
B WEHERC OER, RERGINRENZRRLEUTE, TTERE RABIRRENER, HHEHIEIE S, S0 0Rsse ], HItHENE
7 ABCASEE BN . AR SETRE . JEE R IR R E M, KIS ER, BIRT —« B (NF-« B) S50 SR £ 4
WEN KA, 1E RAGIRER s TSR "7, RANKLYEN NF-« BEZRER, & NF-« BAGEEGH, HAl5 NF-« B 454355
FRIZANNG / EVRANE RS R AU A OB AN, D SR B AU AT, 7E NF-k BASARIERZIR T, RANKL/OPG i#[H]
IR, SECEEM. AR, PR SRS 2 B B P s R s Mg R, cGAS/STINGIEN
NF-« B Fiiefesr, SO, WMESNBRIEUR, 2008 NF-« B, PEIL-1p . TNF-a . IL-6%54EH T ", itk RANKL/
OPG B HE—BWEG, INE RA BN E L, BNEITREMWTRT “TEE" (ISHHERE, i A 7 BB A s,

BASEISEN, BT AR RRET T cGAS/STING/NF- k BIHE AT RERAE R FACT-, 2 CIA B RGO, ATk
FEMAER, LR HS T RANKL/OPG IBES 520, DIt IIRHEAT R X RA H AP ERI RO SC - THLH .

—. SERMEEREE

(—) sE3ezh#n

16 5 B SPE 4 Wistar K ELAE60 2, fKFE110+10g, K
5 6~8 J&,  FHIT T T v DU, YFRIES: SCXK (#8) 2020~
0005, FrA K Rl 7E A 2206 20~26°C . AR IE 40% ~70 % HIER
Firh, HHEEROK, WERHERTE T REHIGRI.

(=) #5%

TR HIERA AR R 12g. 7] 9g. A1HF 12g, A
10g. HH 6g. Pl 12g. HA 15g. Jiki% 6g. M 10z, H125#114
TG HEIEER e H2 5, v IR bR e TR,
RS 0958 g/mL., 1.916 g/mL, 2.874g/mL FIKHGH

HEENS . FIB(SE, Sme/ fr, EZ53ES H31020644,
fit’5: 070104, FHATLAZERAEIH] D 0.104mg/mL AL .

(=) EEHFISUES

A I 589 (Chondrex, 20022) , 5840 b [RAE A (%
Vi, F10125) , HFRT (EEEERFREARAHE,
HZT-FA100) , W#hrRR (ZpK) , WS4 Z 3 (Monad,
MEO0101S) , 2xRNA Loading Buffer ( Beyotime,
090922221024 ) , 24k (Monad, 00006214 ) , ChamQ
SYBR Qper Master MIX ( Vazyme, Q311-02) , Nuclease—Free
Water (Monad) , Jo/AKZEF ( EHZEHR10009218) , 5
7 & (Thermo, 622) , [EFRSHTIL (Rayto, RT-6100) , K
L cGAMP FEEGe WA & (JuBAEs, ZC-55576-7) . KL
NF- k BERBC G & (3R R, SN368) &,

(M) sER7E

T TR 7 R RS AR B AL AN A i g T e 4, B
10 FONIEFR A, Higs50 HUE S I s S 65 %8 (CIA) it
M, WRRGPENT 28d THRRBRAIRTIRIEEL (AL) , AIF4r= 143
RRATRING, ALPESY = 453 Rl Th, Kig s Th K U
MU AT B ATRA R P2, . S, SE10 5,
HAIER MBI A RGP RARE Y s a5 i)
SR TE YRR S, SO 1R /T8, HAR I TR Z5 Y 28Rk
WEH K Hy AR . SRR AL B AR R AR AT 2
HERARES , 1/ H, T4,

(R) wNERRAE

LR R0 S 2 TUI I L

THHARDEE S AR R . Ok, RS — eIk, g%
KEIEREHT . A (R 25+ U5 i 2 TUM IS He I id s, H)
WTIE ARG 25380500, K ERAIR A 25 5 24h T TG I TR L L 22
4 (0.025g/kg ) JFRIEE, JRESRS BTG EES0Ee

2. aPCRERMIR BRI IHZ RANK . RANKL, OPG
mRNA F&ik

FRLAI3 KRR, # &8 T I 2 I A A
HAE. FEEURNAJS BUIOUIRNA 7= ¥y b BE T B i e Jid vy B ik,
FELAMYFEIEFET L E . RNA 3T R 465 17 qPCR 85
RANK. RANKL, OPG mRNAZE CIA K R M4 21 R g e ik,
SRA 2748 TSR HINEE A ik i, B IFAI 1.

L1 31T

Sl#aFx | 265 FH (5 =37 ) K% (bp)
F AGCAGCAGCGAAAGTGC
Actin 126
R | GATGATGATAATGATGATGGTGTGCAG
F GACTCTCCAGGTCACTCCTCCA
RANK 133
R CACAGGGCAGACACACACT
F CGCCAACATTTGCTTTCGG
RANKL 119
R CAGGTACTTGCCGTAGTCTCG
F CTACTGCACCCTGGACATCA
OPG 180
R TAGCTCTGCCTATCTTGGAACTC

3. Mg kR

R R BT IEE SR, 3000r/min B0 10434h, 1%
SRR &t A 5 SR ) ELISA A I35 1 cGAMP ., IL-6 7K,
cGAS FYIG MBS A ME o cGAMP FACT- RIS, IL-6
AP NF- k BEGHIH M.

() giitERiE

K SPSS 250 P THRAT, DUSEL + Ffi2e (X£s)
FoR, AMECRARNE T 28T (One-way ANOVA) , FH
MR LSDAGRR, BLP < 0.05 WAZHE Lo

(—) KE—RRR
RN AW T IR, Th2yml AU 1 8hsers, Hak
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UL IEWAKRRIIR R, SV R, AREREHHE K
PRI 2 K RO A E BSST k, SEOG SR, dE it
ML, ABHONGE, BRI B 2T B R R 5 Ik
., TEEhE A AN R R

(=) BE4AA OPG. RNAK. RANKL mRNA &Rixf5R

B LK R AL 20T aPCR Y8, Gt R, 516
FAIKREM G, BRI AR RANK, RANKL mRNA ik if,
i OPG mRNA A TEE (P<0.05) , 674 AL,
OPG mRNA ik 7} &, RANK, RANKL mRNAF ik H F T
F (P<0.05) 5 HEATEIERZ AR OPG mRNA b £ .
(P<0.05) ; WEEZ9WIREEZMHEI, RANK, RANKL mRNA %
IR IER (P<0.05) . W2,

#2 KEUEIEAZ1 OPG. RNAK, RANKL mRNA
FIN BRI (XS)

205 n OPG RANK RANKL
IEHA 3 1.03+0.26 1.02+0.21 1.03+0.28
TEHIZ 3 0.24 +0.06% 3.56 +0.35% 4.89+0.63*

HIsuEes2l | 3 | 1.32+£0.10%* | 1.11+0.26* 1.12+0.32%
5 il 3 | 0.42+0.04%* | 252+ 0.79%** | 3.12+0.49%*
A 3 | 0.66+0.09%** | 1.74+0.44%** | 1.79+0.62%**
[ ezl 3 | 127+0.19%* | 1.13+0.28* 1.05+0.21*

*SIEwAL, ZREAEEE (P<0.05) ; * SEMAIH
o, ZREAEEE (P<0.05) ; *SHEUESAMH, ZrAAT
BEPE (P<0.05),

(=) ARMmi& cGAMP. IL-67KF

TS cGAMP ., IL-6 ACTRIER A (P<0.05) 5 %24
PTG cCGAMP., [L-6ACTHIG TR, HAEEATHIERZ S5
AN E M (P<0.05) 5 BEATHME:Z m s 214U DR 70
5 et ZRARAGH AR (P>0.05), W3,

%3 BLAKEUNLTE cGAMP, IL-6CFHAE: (x£S, ng/L)

gzBill| n cGAMP IL-6

IEFA 10 4.83+0.38 23.30+2.52
TR 10 6.93 +1.34% 31.834 3.07*
FEe 41 10 5.74 +1.14%* 28.54 £3.13%*
SR 10 6.05+1.29%* 29.45 + 4.85%
R 10 5.38+0.62% 29.28 + 3.32%
I 9 5.70£1.15% 26.56 + 3.64%*

* SRR AL, 2REA S (P<0.05) ; * SR

b, ZRAARENE (P<0.05),

=. e

AR, BT RASEIEE B IO, SRR %
FEM, T AR TR B A BAT 4 EZE IR
Il | CEFNZRI ) €% (BHe) —m=Lok, hEER %
TP R, BTE RN SO AT, SRFIRI A
B, FrP AT 25 B R P I A T 2 FEATRER
HAAEK R (REER) , B iesesd, RERf
KATEER . AT, AT R AT VAT e T I R KBS
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ZHERL. BREE. BX, ARSI T, T, AR,
RS, AR AR, AT A H BT, [
W, TRAMIT, RADCKIEIGREUS 1 REFTRC,

NF-« Bf5 570 B & 2 M 5 M s, HOWUS R8T 12 22 4
IL-1, IL-6} TNF-o SERE T, SEAGRAEESIHLAE
FUDIRT ™, AR, V2 HEE TR R IR GMP-AMP & i
(cGAS) / FTHEEFFBLAET (STING ) {55885 IR . J&H
T E B PRI R FR, LB ARG AR HE— PRI NF- « B
VEACRL A G B A I EE R TR, S ETEAFRERIBR TR, &
GMELIBURIG S A B SR PR R A R ez A

16 RA o SR b, SO S (O BOm BB W B, T
HERMIAR ST BRI 2, INE T PO ST, HAESE TR
57 RARIEE 2590, BEIIH] NF— « BAZS0EI%, MIIH RA 4468
WEET Y, NF-« B2 (receptor activator of nuclear factor
kappa B ligand, RANKL) g85 NF-k B 4%, HS8% -E
W AT 6L [ B AT B A, DR AR NF -k BA S 9 i 1 R v
RANKL/OPG HI#0%, BF—5 92T RAEEHEFHIE 1,

ARSLIREE R LR, HERAT A RIEA R T CIA RERIEIE RANK/
RANKL A EA BERIHIEH, s B OPGRyZIL, HAE
FI5 RSN, BAERRBCR SRR, NI cGAMP
FIL-6 eIk, HEATAMEA RS THENAEIER, BrEg
PIT WA LA S, N FHARRAT 25 R T30 CIA KR
PR AR AL U AL TR P, HC R AT RE S e TR AR
WEREVERE X, #R T IRRA AN &I LG e ST
TR TR

Li b, EERT A EA RETR S cGAS-STING-NF k B
KAMBIR T, LM CIA KRS RN, B aR
BRIk, BEmR S —E f R R . ARESE i E — e B R
Pk, 7E RA RIS AW L2 E A s i, ASkmrgt—540
HFSE, BE—FFE PELRT RA B 5771
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