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Abstract

Rheumatoid arthritis (RA) is an immune-mediated disease characterized by chronic synovitis, progres-
sive bone destruction, and multi-system involvement. Currently, non-steroidal anti-inflammatory
drugs (NSAIDs), glucocorticoids, anti-rheumatic drugs (disease-modifying antirheumatic drugs,
DMARDSs), and biological agents/targeted small molecules can control inflammation, butlong-term use
still faces issues such as infection risks, organ toxicity, and economic burden. In recent years, the “gut-
joint axis” theory has promoted the expansion of the pathogenesis of RA from “local joint inflammation”
to “mucosal immunity, microecology, metabolites, systemic immune remodeling” as an integrated net-
work. The abnormal structure and function of the intestinal microbiota in RA patients are closely re-
lated to Th17/Treg imbalance, barrier disruption, molecular mimicry, and changes in pro-inflamma-
tory metabolite spectra; and the microbiota can partially return after disease control, suggesting that
the microecology is controllable. Traditional Chinese medicine has advantages in “multi-component,
multi-target, multi-pathway”, which can directly regulate the inflammatory factor network and im-
mune cell spectrum, and also affect the composition of intestinal microorganisms, influence short-
chain fatty acids (SCFAs), bile acids, and indole metabolites, thereby improving the mucosal barrier and
systemic immune homeostasis. This article reviews the pathological significance of intestinal microe-
cological abnormalities in RA and systematically summarizes the key pharmacological mechanisms by
which traditional Chinese medicine monomers, combinations, and patent medicines exert effects
through microecology mediation.
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Figure 1. Schematic diagram illustrating the mechanism of action of traditional Chinese medicine in treating rheumatoid ar-

thritis through the “gut-joint axis”
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2. BEMEYES RA RE LA RIXETT
21 EEHAES “RRESMN" BFAK

“Wa - TR BRI, RA JRAERARIRE T O R, MRMEMAS . Rk S R sk
IR R . EIX—HESL T, i s PR A A . S R b e B I A T Ay
Wi, Z5RATRAEREBN . BORSHRSE . ZI R E e S “PEBESCE ” 3T AT Rel « i
WA, R RA KRGS 5 IR A T BRI AT 3] [8]. £ RA B AFIRR T, BRI
YT SR I TE B R A RS DhRe i S A AR ERR € % v, HAEH:Z DMARDs GG 5, WHE
SER RIS [EA, SRR RS SRR SRS B 2 AR N R [3]. #E— BT R I,
RA R E B RFRFIE S5 418 CDA+ T VA b A5l A 20 DR 795 2088 2 3 A O, RITIREF L 5 Rt
PRSP R A (8] TEBNIEAL R, Wi Fld i i i 18 G e A B, SR B E & N T 40 TE i R
W T A, EROC RRAERE: MR, ELHBPUERTIAML T, X0 REMEER
2B, WRBEMAESERT REAEFBEARES 51E9] [10]. EHLHZE, BT8R R b v @
T OB ACE PG« BHCR 7 R0 R B S B4 N AR AR DA DG - ENAIE R, DA R BRI S R H 2 5 R e
955 ]R L [11] 6
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22. FERES T MBEIE: Th17/Treg &8 “HAE” 1EB

RS e R G2 W — STl (Y EE A A . R E A AT Th7 73 I 0 5 SRR B T RET, R vl i
S SR D g 5 HUBR R A8 T AR Ak 5 1, AT UK ZR 58 e e S [9] o #E /) BT KA AL o,
TLR2 5 TLR4 {5 5B S T APk A 2= VA%, RIS E 5 OBy [ 38 98 5 S BERa A5 52 4%,
MR R R e 55 T A 5 N7 1 W] SEURIB BRAIEHR[9]. St —8 IEmEE LR E
s DU R E A AT e A BN EE OGS 4, TS TR AT AR B AR B AT 3 PG T R B R P R, 3R “ R
- B - RGUUE” FFARTATAA, AR ORI [10] -

2.3. WEMRE: SCFAs EEATTEHNAEN R

TCEM AR I B R AR A 5 T SRS “ AT N B )2 7 . WU W], SCFAS (LR AR
THAF)IIEE HDAC il . mTOR MOGAMHE 5 K sz g Sk FE A, 7 20N 51 ME T 40l %
AT AR AR, SRR AR SOIR AN AR S I [12] [13]. DRk, MR TN B AR, AR S e
PR R H L L, HIE SR N T WL 5 577 U E R SRR SR 7
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FEIT RS RIS I A RO R B S T, RA T HLRT T BUAR R 25 4f] JORE (L B /Ol A8 R AR
W R g RS b A 1) A K B s P R SR SR [5] [14]: AR RSk S s B
I AR RA 0P 2 25 20 5% 4R [6] [15] . Hh 22 245 f0 mT W R 44 6 SRR © 22 ) 7> B il - 2B T 7
2GRS SR, WETERNT, 75 RS OG0 AT Y% SR PR 1 709 I 5 0 A WA MO R, AT RA 32
JE ARV [16] s AR 2 5 BRI & F TT TR A P REDRE h A2 4. CIA AR 0 0 7 e it 5 AU B
SRR AE[L7]. AEIWGARIUESRZ M, FREE25W)i077 AT 503 RA ARSI TE A% S5 [18]; BEALG IRHT 7T BB R
INEAES MTX J5 BAETT RS AN RS 7 T A7 A8 o] BUAR R IE R A6l O “BRe il SR ftalse A
[19]. XEELERILFEF: PERATE S “ YRR - Bl - KPEHE” KIFIHEZR T, DIRCES K
A5 H AT T AL LA -
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k5 I RAEIR B 53—, P2y ] S A R S AR, AR fE I e 5 BRI fE -

41 “ZR - - LT - BRI PAR. RUSEMEEE

Jo R R e e A R A B A 0 v 2 o B B O SR i, AT “ A RE D BN
SN ) e e 1 B BAR R [20] . SURRIIN, B 5 kSR R R A 0B ) R P AR TR0, AR FT
FEAQUH G RILH B VE R AR S, $8om “ A - Sk TR RGP [21]. Bk, HSeRJriin
gtk , SRR M0k S B R fE AR R A2 P PP AEE, DARRAR “Haifef” 5 “HHHA” If
A7 I BRI AR 22 [22] o

WA, F2HhEEEEYRUEE. SHREO0D TR D REAGIE, AR RREEE
WA R BORE S « B TPIREESN . ZIEREFFAR “Rah B o T2 mT BRI AT A e e oy BE B o
By ARSRAN S S e A AT AR 2 R S 4 AT ek B TR 2 AT ST DL RE S AR E AR
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VIR 48 7 Ge e 52 07 17 (0 E B[ 23] [24]; SR> (KT 220 . 4050 20 ) JUU S qust v - e iRt - AR
TPIRRIB WA UL A% B BR R — H AR S A G R M 2%, AR L il RS B "I R GE R AE[25] [26].
R A, AN RAE “REHRR AR EN CRIEME SN ERIRIE” R RESR
(i1 HDAC W) B Eail & 7 S8 7 M AFAE RS B 22 57 (52 1) B3/ Fl 24 A A 285 200 B e
“REFASIE” MARREINR: S kin bl FEREEHZRERE SCFAs, JEVHR 50| e ik
o B, $2on R 5T RE RIS 3 R AU DF B D -5 b M S ey 32 = SR, AT £ _E 3 PR
RIGSHFSERN o AR T FI0F T IR E AR 2H A 51 (R B 20 BRI, SCRFRT 25200 “ AR 2%
HGIE” R RGN FERHE, SR uimin M ocssh 0, 275 2 iy S8 Rk
N TIORER " MELAEBUE , DUREESR o (5 BAE AR IE R ARIBE AR AR BF & 54 5 iEhs
Jr TR FERCR, BRI T R 7R & S R TR AL PRAA [17] [27] [28]. AR BEE I “ B ThRE /A
R IRAIE + 4157 - RAIA” [5ENE, R Eya A M “ g 34z gD HERE R “ CHBERS T IEDy
M FE T o B2 24 A A5 0F 7 IR 00 5 T AR PR (5 2).

Table 1. Research progress on the intervention of RA through the “gut-joint axis” by herbal monomers/extracts
F 1 PABGAREET B - X T RA ARER

SR REEB U R WIBER ER GBI RIELER BIRE R
(Gut microbiota) (Metabolites) (Pathway) (Immune outcome)  (Endpoint)
M K SETTRR FA=%2 SCFAS*%E 3 A ] %%&ﬁ@

INBERR 1,3;% LV fjj&%“ 5 THR1 (Butyrate?) 4 R HUFFAR ﬁmxﬂﬁ 3 (CIA
(Berberine) iifﬁ;h 1;&%%& (SCFAs 1) {52 —~HDAC ;Eig;j‘ W T IE%)
g2l 1 PRET AN }mfﬁ”( 2) )5 VEF P 123] [24] [29]

PERE KT P 4% TNF-a 242 %
W B RPN BB RA S ER
EvEApulii:  WAMTRE AR $W[24] [25]

S AT
T BERS(Sinomenine) B 5 AR v (ERE

B AL AT R) w0 ey
) _ﬁabé f WIREGE MBS, 45 (S-adenosylmethionine); Lt 1 3 (Dpep3. Gstmé CIA KR
(Lycium barbarum = /e m i intie 1ian < REHRUMIBGE  (DNA H3EfL)— (OPEP3: GSIMOSE 06 30)
polysaccharide, LBP) St g G R #£R):
T RIE R
Firmicutes/Bacteroidetes .
e i - “CHE TS E N e 1 et e L
WA B 2H4 (Atractylodes H 1% P ep o TNFals IR X SR

koreana rhizome) Proteobacteria| (1 % #H PGE f#[31]

KR T TR
O S T gt e THUTRLT S CIA JiE
(Total Glucosides of 7%%%&?&’&(%&{4& éﬁﬂﬁ%{gﬁ%j@ T, :I'reg 5 I %%ﬁﬂ
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s . Jo3 s (Cldns) 1 + . -
ML REANgelica e vt « g S bR E + RA HHKH
sinensis polysaccharide, ?ii%%ﬁgfb G (ﬁiglg;%s) B HE R R 4% 78
ASP) At iJ%ﬂ?zg TR B [33]
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N § . . e e o A b NET7 btk
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4.2. RUBEE: MEDREDNTSH) DNA REMAELE

ZRERAP 2N SRR TR IR ME TARFRMEIRE . 7E CIA B R, MoAd 20T FRARE 7T AIE B AT
EYRB B TR S-IR T F T & R (S-adenosylmethionine, SAM)/KF-, [F] 7E 15 & b Bz 2 T W 52 5
RA FHICHEE (1 Dpep3. Gstm6) DNA HUEAL AL Zk R, Mifeth “ BRF - AU - RWEfE - R
B e OB R R UL[26] [35]. IXRUPRAL S “ Syl a8 7 AU dE— B HESE 2 n] I & 1) R e a2,
IHLHI AR R A T SEER N .

Table 2. Research progress on the intervention of RA through the “gut-joint axis” by traditional Chinese medicine compound
drugs/Chinese preparations

%2 RHESARAEY B - TR RA WHRHE

-y ke REFEHIE s LB REBIFRRER  HREN
553 Bacteroides/Prevotella/)  SCFAs + JH{TR(Bile acids) + £ U4 45 Fi i ST CIA S5
Woston d 7 o Akkermansia AFEIASR(L IR (Indole derivatives, R + R4 %):PE&'; £
(Wu-tou decoction) ;4 « 2 g el ” 444E) H1 IPA) i 1 4 ST T AR g [36]

SeABL “fRigL ) Tk
AL A (EREA A
5937

M + FAEAEEEARIE  ER RS RN CIASKNR
(Z IEERACHT T 2E) [l 5 — JERE 2 M KA GMR[L17]

HELYTBER J7
(Zushima Tablet)

4.3, RIEFETFMLE: BT EBERFEBINE] TNF-o/1L-1 3

i T Al A 3 2R L T ik R 3 e R e A S E O, FEBUR R RIS TR T . ShPsii
SR, BARJBZH T-7 CIA B 5, Firmicutes/Bacteroidetes b7l & 2E 2022 H. Proteobacteria 25 &, [F]f
M3 TNF-a. IL-1 SR K H 7 FEP TR, n “BERFSSHEN - KRERIER T FR” £ SURJ7 m T
XPRE[31]0 s ARk T “BERHER B R A7 2B A, 8 A A A I S A TR R 4% I R G
PERERE, TR AE B — A PR AR .

44, RIWEHRIE: SCFAs (ERZ LB N RN @ REBE

SCFAS #& F1 24 520 B BEAQ 4 HE I S8 0 . 7E CIA KRBT AT, /INBERS A 2 3] ] {230 T B A 1k
TR TE AR S TR ER 4 SO AR B, ARG R, N “ TRILGR T 5434
FUEESE TS ORIK[23] . T — T AU s SCFAS X S 1 i) 5 M) HA 1 BE MO, 2EAS R 48 i R 115 5%
SHREE O, WERITERATEHE Treg AR, 1 LB/NBRTERF E B h 7R ol B HESh Thi7 Jrml, R
LA T - PR - Gl ) = 4EHE SRR LI AR [12] [13]0 AN ARUIIMDARAE " FE 1) “ AT IE ERIE R 7,
FARAE T SCFAs [F5 L E N J7 25 R WLIE% #E s B T >k, SCFAS T il i B AR BR 12 A ik N S 15 41 Mt
FEEC UM N 2R A 5 4E A 2R 45 [24]: SCFAs JR [ GPCR (41 FFAR2/FFAR3 £5)fil
RNUHE S, BT AsS o sin . o8B aT e Oy M RS R HDAC $0ii fil: T BR/ P4 B8 T $ i LA
HDAC1/HDAC2/HDAC3 MR 55 1 2 AL BTG 1, T Foxp3 JE [ B 4% X LAk 7K ~F F
Ft, MM 55 Foxp3 & sk 32t 8 Treg 2E B[4 2).

4.5. FERESZARBMREEL: 185HER/5| AT B A4 7S R

K SCFAs 4b, 245 Jyit v] B il il REIDC P IV T IR . M5l WSS AR U 5 0 5 e B A DG B TR 0k R A A
H o B6A 16S 5ARA 0T R R, B3kim 552 07 10 CIA A5, T #4544 (U Bacteroides. Prevotella.
Akkermansia 5%) 5 SCFAs. JHV R S Ml Wk P RS AR A 1 A A I R A4k, 55 JORE 5 B 1y BE o4 AR B
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b, PR Ir R REE “ AU L P R EE AR A R B A 2534 [36] -
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Figure 2. Schematic diagram illustrating the metabolic reprogramming mediated by SCFAs and the epigenetic regulatory
mechanism of Foxp3
2. SCFAs NSRBI ERIES Foxp3 RME L BIENHIREE

4.6. RIEHBRILEEYE: Th1/Thl7 [8] Th2/Treg BRE

BT W - AT SRR ARSI, i i A i e SR I AT I8 I DK 8l Th1/Th17-Th2/Treg %iiff)
PP, SEIUAE IR B R G0 AOE M LR, O RA G SR GE AT IE FOMLEIN 1. 7ERK 4,
Zit g, ATZIRAT RS CIA KERMIERBSASE, HIERE N Z LS ThU/Thl7 MR E
AR Th2/Treg 771 RS, WA “BERFGE - T QA F-rd - S RO R RaE R
H 7 R R B IR PR [32] - B “ SCFAS-HDAC-Treg” #i4h, (&R 5 75 & 12 Z R (AhR) I HLA1E,
ST AR R G B A p R B BB - g M — kS RS o ik
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A T D R R AU IS RS AT AE M (W indole-3-aldehyde 45), XAV AT E A AR Bt A4 5T 26 I 4
PEAORANMIIN) ARR 155, 53 IL-22 FFRE ORI T 7 It BRFRZ 2, MTIAE “ FRARPTIR St/ A 2 3
NI B L3 20, RS R G SORE BRI 5 S et 52 PR

47 HASBRGEEXER: EBEESRELEENS

BT “Mabtis - B AR (gut-bone axis)” Hit, MIHZ MG B RUES T A%
SEREHEZ I, BFRER, HriE e R SRR, R I B E AR S R (i Cldn5)RIA, IF
SO0 T i R SORE S IR (0 SIit3 rgs18)FKik, MIA “Mabika - HHads” ML T 72 m i al
IBEFZRER[33].

5 B ERE

WAEFEZ - ERES - RAT A BPUER R, (HIUFREET G 2 2O E , 2 “Bisd
HMIEYE . TSR A S AR R 2 587 = ANYE RS HEAT S o I VP4l . S AL (i CIA) IHLEI R R 12
ey s G, EHAEE SRS EESREL S NE RAFERRER: —J7H, WiikZREHAHR.
R R T 55 40 B G T R (SCRAS) R A 2 1Ak 5 B e R & s ZUsE e, 330 “ [/ —F Bl — AN F W S — AR
G287 WIERIERS, B— 0, BMAZ NS A ESRE, 5 A RA KB, FEaEs
5097 RE R ESOR AR IR AEA, I A “ B 0 R HEWT “ W 4R T ARFR 257 5 RE B A S
E5 BAS I HiE S HE[371-[39] -

WEE I B AR B EA G — B EHIFF T E R . 16S rRNA Wl ¢ & & B 45 M Peid i 2, (H7E
Wk o FE g DhRe3E R RAT DA K AE AN & A= W) 78 55 5 T AZAE R R 5 72 3% K] 4H (shotgun metagenomics) A] 35
35S W I HE T Th Re I, H A By W REAR AL B L LR N 4% 1) 5 445 2 80 UK [39] [40].
ANFEWFFEAE DNA SRIUOT: . 81X B, WP 6. B hsmE. UAPUERRERE . KELHW. &I
25 (JtF: DMARDs/BE f2 JiU 3R ) SR 2 R w4l Bz, 298U — “W - WoRE” fEARIBAGH
KA —F, RG] “ ARG EY” KRS IRRIMEME39] [41]. ©F RA % & KA 58
PR, ML S 16S § 381 J77%, shotgun SREE B REHAR 5 UM AR M Th e B 50 255, XEWE
AR R A S TR OCEAE T “IBIREL B, TAE T “ 25 Refa € Z I IR m — Bum AR - 4
B [38] [42].

B “HRIEIRTR ” AR, SO SHF FUE R AR HELL . FT R AT TR ) -
HRER ARG . A5 Smbshas, MACESTIAE LR —RER A S—EhSgaiteinE,
PAE AN “ R0 SR 1390 FR 7 BT PR SR « 5 AKHIERS . JRIT B BE (WG AR 2 12 R LA I
HAHAT 0=, WREZERATRN RN 5“4 R Mok, dEim i oL R w22 [3] [10]
[42]c ASREEAIATIERAR S DAIERLSM EMESE, KA HE - AR - 18 EARZ AR — St A, T2
B “HRIE 73 2 A A U IR 7, AT 7 B B AR R AN I RT3 T 3RS i1 S50 M IR 3 4

EEUH
VU1 T AR 2 7 < ERAE A 70 4 5 4 B AR 9 90 K R PRI T 20 5F 41 (2024ZDZY Y 16).
S5 3k
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