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[ABSTRACT]

rheumatoid arthritis (RA) and related negative emotions based on gut microbiota, so as to explore its potential

Objective To investigate the clinical efficacy of separated moxibustion in the treatment of
mechanism of action. Methods A total of 70 RA patients were randomly divided into a control group (n=35, 2 cases
dropped off, 3 cases were excluded) and an observation group (n=35, 3 cases dropped off, 2 cases were excluded),
and 30 healthy participants who underwent physical examination during the same period were randomly enrolled as the
normal group. The control group was given conventional drug therapy; the observation group was additionally treated
with separated moxibustion at bilateral Zusanli (ST36), Shenshu (BL23) and Ashi points on the basis of the control
group, once every other day, 3 times a week, for 5 consecutive weeks. The scores of disease activity score in 28 joints
(DAS28) , visual analogue scale (VAS) for pain, morning stiffness, gastrointestinal symptom rating scale (GSRS) ,
self-rating anxiety scale (SAS), and self-rating depression scale (SDS) were compared between the control group and
observation group before and after treatment. 16S ribosomal RNA (rRNA) gene sequencing was used to detect the
composition structure and relative abundance of gut microbiota in the 3 groups before and after treatment. ELISA was
adopted to measure the serum contents of lipopolysaccharide (LPS), lipopolysaccharide-binding protein (LBP), tumor
necrosis factor-a (TNF-o) , interleukin-6 (IL-6) , interleukin-1B (IL-1B), 5-hydroxytryptamine (5-HT), and insulin-like
growth factor-1 (IGF-1) in the control and observation groups before and after treatment. Results Compared with the
baseline in the same group, the scores of DAS28, VAS, GSRS, SAS, SDS, as well as serum contents of LPS, LBP,
TNF-a, IL-1B and IL-6 were significantly decreased in both the control and observation groups after treatment ( P<0.05,
P<0.01), and the reductions in the observation group were more significant than those in the control group (P<0.05, P<
0.01). In contrast, morning stiffness score was significantly decreased, and serum contents of 5-HT and IGF-1 were
significantly increased in the observation group after treatment compared with baseline and those in the control group
after treatment ( P<0.05, P<0.01). Before treatment, compared with the normal group at the same time point, the
o -diversity of gut microbiota (Chao1, Ace, Sobs, Shannon indices) and the abundances of beneficial bacteria
(Bacteroidota,

Faecalibacterium, Bacteroides, Bifidobacterium) in the observation and control groups were

significantly lower (P<0.01) , while the Firmicutes/Bacteroidota (F/B) ratio and the abundances of opportunistic
pathogenic bacteria ( Firmicutes, Prevotella, Proteobacteria, Actinobacteriota, Escherichia-Shigella, Klebsiella) were
significantly higher (P<0.01). Microbiota clustering analysis showed significant differences between the observation/
control groups and the normal group. After treatment, all the above indicators were improved in observation/control
groups, and the observation group showed significantly better outcomes in increasing a-diversity, restoring beneficial
bacteria abundance, and reducing F/B ratio and pathogenic bacteria abundance than the control group (P<0.01, P<
0.05). Conclusion Separated moxibustion combined with conventional drugs exerts superior clinical efficacy to
monotherapy with conventional drugs in relieving joint pain, improving gastrointestinal symptoms, and alleviating
anxiety and depression in RA patients. Its mechanism may be associated with regulating gut microbiota diversity,
optimizing microbiota structure, reducing inflammatory factor levels, and improving neurotransmitter metabolism.

[KEYWORDS]

analgesic effects

Rheumatoid arthritis; Moxibustion; Gut microbiota; Negative emotions; Anti-inflammatory and

FERE T R (RA) J& —Fh 2 Mk [ B e g2 P9
W, B BRI T W R PR K ) e A,
BT S5 Y s ak g, AR R AR DG T IE Bh
Z R, IF 5 A R PR N R . R R
B, 29 30%~60% M RA B3 1776 K [ 72 19 £2
FPPARAE AR, A R 45 0 B 0 SR 46 M s o7 LB
ICI6 7 IO A 5 S5 BN B2 T RA A YT AR
FEEHNEZ -, B, RA MIGIT 2R H &
WS Sk FUOK RS RIR 259 R ILYP A IR, B K
Wil AT RE 51 & B B E e R RN R R
TR S W A e I o S N 1R % 9 [ N

25 U R I 50 BR YT O 58, © Uk X TR 5 Y AR
ST . BEAE R RA BBE A7 78 I 18 B RE K
T8 R B O BEIR , AT A2 3EBE 208 (LPS) AL, 51 & 9 1
Ec@a‘ﬁniﬁRAiﬁ%“‘” WAk, iz 38 T A I AT g GE
Ik 1 - i il B ) e 2 3 S5 4N 535 €2 e (5-HT) AR 38,
éﬁ‘rﬁéﬁi}wﬁmﬁﬁumo WA A BESNE Y, BB
iEiNRW;Eﬁ%RAjQ%HEFﬁ?,mﬁz%ﬁa'r%%ﬁ

WHEA—EE L, HREW, LR T4 2
~i”#/\1¢7ﬂw%fﬁlﬂﬁ$ T 2 M R e

AL F « (TNF-a) . 40/ 2 6(11.-6) , I8 75 f
PR BRI, MR T Al i - e T



+ 898 -

Acupuncture Research, Jul. 2026,Vol. 51,No. 7

5 By - o 00 I 9T RA LD 4 e = R S A O
JE A VA A5 A KA 25 77 T80 64 AL AT AN 3 B o AR B
FE IS G 8 A g 3 G AR A0 A R A S L R R A 2
BT A BE  BRTHON RA T BUHL I, 55 A
T8 5 g T AT A 0 2 S I R e 3 A LA
25 J7 1 A AL, UUI O RA B9 o B2 iR 7 42 1K
36 I A 8 i PR T TR

1 #EMREFZE
L1 9REIRIES 4

AWFFE T 2023 4 3 H & 2024 4F 10 H 78 g AL 1
H, AR AT B e (e i S B R 2% T s i b 0 vl 4 AT
B e ) 32 RHHH 5 RA B o AR i w00 7038 56 2K
P, W Z2 41 28 A~ & 4 9 1 B B (DAS28) I 43
H(3.3240.81) 43, X B4 Ry (4.1240.90) 4. 1R
ATHMHBBILEMWEAREITREASL, 1=

Z,+ Z, 7 X 26 B . o
( o) K20 e R KT A o Y

52
0.05, ZAH R WA, Z,:=1.96., KEZLHE1-8 7 0.9,
i Z,=1.28, ZEF AL TP TRESHHEH
Y 0 I B 7 B Ik SR DG, Al 20 0 1 IR R B
AP BT FEAR DT 3501, DRI A 4 e &
/DB 289 AT Ay M g dls . SR FH SPSS26.0 8k A=
JF) BB ALK BEAT (T SR BE AL 3 4 S S T L o 1 &
70, I A X LE BEHL AL T 5 IR 5 AU E BAREAE R A
Fo AR R B —A % B AR E G S48
R I IR S B S R R 4 R 1 1 H
o R A AL R R RE A . 5 T IR R 9T Ik B R B 1
ST T7 R O < 0 =7 S B (|5 v s T
N GO 43 AR BN HUE | AT AT & it A B
55 PP Al 3 22 8] 0GR A AR 1 = A S . AR BESRAE
[Fi) 00 Ak 2 A A 25 o B ML AR 35 30 44 47 % 5 1 i) DG fid
B4 fet BRE AN 1 0 IE WAL, T i 3 TR R S A DG AR
B 0 FE 48 LA . AT 9% © 3K A5 foe b O H 48 P B R
B 18 P A 2 51 4 9 b (48 B LS . (2023)
235).
1.2 WibriE

HR A 2010 45 3 [5 RN 2% 23 5 BRI XU i 3k
A E] 2 B RA 2 W bR fE" RA AYI2 T EAL 3 2
S ATRE R - 32 BT B I 2 K T 45
S0V R W KT BORE AR R S ] o P4 L
0~10 73, >4 B3t 43 $iak 3 508 i 6 43 1), BI AT 412
JRA . HARDEFREW T 1% 7532 B B
D5, A 1A RT3 04 5 2~10 4 ko6
WA 1485 1~3A /R 24 5 4~10 4 /h R it

347 s 104677 (= A HE 1A /N ) Wt 5
gy o FLUR AR ML S PUAR K I, 28 KGR - (RF)
N E R ILE H (ACPA) YR B/ H A — I 5
PEA REHG 12, Hoh RF 5 ACPA 411 3% 2 B % i
045, /4 — UL B PRI 248, 2400 — T &
TR BAE T 34 0 FRUK 78 W I AR 1k RN 11 R 2 i
o] o, AT 6 04y, 6 &L ik 14y, B
Jei 2V RN W 5 T Y R — T B
C-J2 ¥ % 11 (CRP) B 2T 41 g UL % R (ESR) ) 78 1E
IO N0 4y, & CRP 8 ESR T 3 143 .
1.3 9 AFRIE

BHETNFA LR RAWIZEARAE, JF R LT
Z Ak QRN T 20~70 % Z 1] 5 @ P P58 B 4L
R (VAS) S =3 4>, Al Bf DAS28 $E43=3.2 %35
OB M8 A IFE 2 (SAS) A BEAE 50 28 L |,
AR P75 % (SDS) P #5158 53 43 LA | D &
E - Y RN AR N AR LR AR (EPSE i 7
WA OFE L 6 A N, B AR HIRAE B T R
BES AR, RS EAGRIAR ;02
AT 9 5 2 A R A
1.4 HEBRARIE

OF B W HOaea 7 IV & DL B
@ A HoAth R G B MR R B R O A T
PR B R s A T RS A RGBT
TIEBA#H ; QAT WAL LR EFIEH;©34
AWMy AE RS ARG H; OFHME B
TEBIR A -
1.5 SIBRbRER P kAR o

AFF A T s o T A 35 A0 A 1), B B A A
ABEFRHEMEF A kG O KR EIRIGIT & ; QIR
J7 W 0] 3E AT 5 A AH OC B 2 B0 & DL B R R T
s OIRIT W R R R @RI ) BB AS 42
s IR YT W] B CE R ARk O 5 2% Ak Bk 58
K HABPIRH )
1.6 RIT T

X B AR (2024 v [ 2 KU E T R 2 W
WITREE ) AR ERE ST RE P A R
(MTX) H ik ( L EEZ) ABRAR,2.5mg/k),
R 5~10 mg(2~4 ) B LG MR i (RS
A 25 AR A RS 7,5 mg/ ), BRI 10 mg(2 /),
BRIXR(TFMTX 4255 B IR o an & Xt
MTX A RETT 32 , w] el FH o SR RE (O M AE -k Ll
HARRAF 10 mg/ A7), B R 10 mg(1 /), & H 1Kk,



IS 2026 4E 7 H1 51 % T

+ 899 -

WLEE 2 - FE BE T 0 BT CHF B 245 90 ) T6 97 1 SE
S IEIR bR T LA SERIGYT #2858
= RIS A B AT OB, 2 = (L
M) BAf 2 7O /N S o A ) o L AR S it 2D 3R
W

B 22 2 T = B OB ) Be oK 56 1 i 9 &b (4an
JE R VB /N ST R A CAn L EE T AR )
VB I g £8 A IRCA 57 S A RN, A e 2 35 4 U R 1
i LA BB AE 2 (R 0.2~0.3 em) & T
JE L ROE AT A 5 /N ST b T 5 BGE Y RN 22
o W SCORARE AR R AR SR o R = 5RO
WA SCE HA S S E L 1.5 em (IR /N)
NSRS AR S s BE R 24 0.8 em (AN K
N BB TER EAB ERS B Y EE
G ] 2 R R R S G R
B YRR AR 3O AR DX B TR 1) 20 AN SR 3 Ay (s []
20~30 min) .

B R 7 U AT o BRAE B AR CE N MO, OGS B
AR T2 A0 4% b0 FOHCE T Ay 3L
G A A B AR S (AR A1 em) i TR AR
SRR IR AR 2 O B i B SOk AR IR
& 34t B} E 29 30 min,

1.7 WELHE b

A W B4R bR TR T A A B — 0 &k IR Y7 I
sURH BT AT E .

1.7.1  EZEEE /iR

iz I DAS28 & 3R M8 IR T H S AR IS
Ko PR 28 KT IR A (TIC28) (28 K15
Jil Bk % (STC28) (LI A VL% % (ESR, mm/h) (B #&
MK B I (GH, 0~100 mm VAS) , i & 24 = .
DAS28 (4))=0.56 X/ TIC28 +0.28 X /SIC28 +
0.70X1In (ESR) +0.014 X GH. ¥ %% I& 87 4> %% -
DAS28<2.6 77 N Z& it 1 ; 2.6 43 <DAS28<3.2 41
AR B I B 5 3.2 43 <<DAS28<C5.1 4%y v & g
W B s DAS28>>5.1 43 5 R s S .

1.7.2 REL; Rt bn

JRARVE /IR S R E R R O B R RS
FE AT V40, B 6 43 (TE R R 0 43, R AR HF 42
WA <<1 h ok 24y, RARFFLERT A 1~2 h oy 4 4, R AR
Framf ] >2h R 643).

VAS T4 3BT A G AT AL . I— R R,
AR 0~10 B(A 2R m 95 0 7™ F R B0 K
PR, R AR A B R Z T

B W 38 E R 5 T 4 3R (GSRS)MHTE 43« R

JH GSRS X (8 316 97 Bl 5 47 H W B D Re P4l o %
R TR R AN R ETE AR 5 A
SEARAE AL 15N H o B4 BRI E R A ™ &
TR BB R 5ASEGL 04y (TRAER) L1 4 (B2 BUAE
AR 24 (i BESEAR ) 3 43 (B ™ F e MR ) (4 43 CREIR
w™E) ., WA, R B EE W iE 68
it B o

SAS . SDS™HFAy « B FH AT H S ST G 25 R0
AL . SASHEFK i 200301 H (K 5k (F M R E)
B, 3 (B ey £ R[] B ] W, DA 50 43 O £ T
SENG AL . SDS M 20151 H (I 45 H 3k R0
Ty s 5 ) KB L, 8 v A AW 1] B B &2, 1) 50 43y
AR VE A I F1H

16S rRNA K& (K J3 6 I fizg 3 1A FF 201 o 45 14
FAH X B BT TS WO R 2 R R R
B, 3% DNA 42 B0 R & (18 [ Qiagen) $2
I B 20 DNA L, $2 B K W0 DNA ik B | 2l
R o€ B Pk 0 PR AF A P ok . D4R A )
1 DNA b # 0z , >k JH A7 A K2 1 0 51 ¥ VAF
(5-GTGTGYCAGCMGCCGCGGTAA-3) Fl VAR
(5-CCGGACTACNVGGGTWTCTAAT-3) ffi i
LightCycler 480 Il B9850 5 PCR R4 1 4 14
16S rRNA ) V3~V4 X3 DNA, 5 ¥ 11) 5wl & T
lumina id fic & 1938 ¥ 510 o 31045 19 PCR 7= 4 46
b, 5 A5 Nlumina V- 5 FE 25 00 5 5E bR 27 41, 1
SERICE . A SO BURATAL L ] Tlumina MiSeq
TP AT 16S rTRNA F K V3~V 4 5 748 X 3E 47
P A R G 1 O PR A AT A R MR .
WAL TR H R UR B AR BR S | S8 . A
3 K = 7E 2k o A T A (https://www. genescloud.cn/
home) , XJ 2 4 £ 35 10 8 W B AT « 206V B2
A 0 285 48 2 1 53 AT

ELISA % ¥ il 1L 7% LPS. ik £ Wi 45 & & B
(LBP) . TNF-o, 4041 3 (1L)-18.IL-6 F1 5-HT J
B AR N F-1IGF-1) & i UE AL R E IR TR
JATE RAS B A ER DKM 3 mL. B IAEELL 3 000 r/min fY
BRE B0 10 min, B0 B 16 eme B EVE R T
-80 “CHY VK8 PR A7 L& K . 43¢ B ELISA U7 &
(DI R LR A B A B ) A5 BR A i I FE R K
Multiskan FC [ Fr A 7E 405 nm 3 K T 4 ) 1 375
LPS.LBP,TNF-a,IL-18,1L-6 1 5-HT .IGF-1 1y
T
1.8 Git#orik

il SPSS22.0 48 i 51 F XoF Jor Wi B %) 25 40 ik 47



+ 900 -

Acupuncture Research, Jul. 2026,Vol. 51,No. 7

Giitorbr. FFE RS A oy 2255 Wt s ROk R
A E AR HERE (2 £5) KR N FEECR O X ¢4
55, P 2 [ LU 85 T b N7 REAR oA 3y, 22 2 J) b A il
JHER R Iy 225001 X TAFF GRS 50 A0 (9 3 i
ERE, 0 LA A AL & (R P A3 B0 [M(Qus, Qi) 132
7N, 41 8] L8 SR F Mann-W hitney U K5 , 2H N IR J7
HI 5 L8k T Wilcoxon £ 5 Bk A 56 o 11209k
B0 ) FRo , 4 8] Lo R T o K 38 5 Fisher 4
MEAR T o OC T My T TR R 22 S ) b A O 2 L SR P etk
FI 550 53 B RO i (LEfSe) #E 47 5 S8 iR F 2t 41 5l
S HT (LDA) |, i 38 T8 B 2 K6 2E A RE 20,
i 45 % & 3R (FDR, 41 Benjamini-Hochberg #%

TE ) A DA TR T RO AR i R BOR 2ZE R U
P<.0.05 0 22 57 BLAT G it 22 B U ARt

2 #HR
2.1 34 ZiEHE— R L
X HE 20 M 9% 2 ) (o 58 43RG 97 ) , B s 3 )

(I fe) 247 HeAt 7 23R 7 ), JE 58 30 41 iR yr i AR
WL L I 7 3 8] (R S8 4= B3R T ) L S BR 2 491 (39
8] 2 A7 HoAt 75 3R 97 ) 52 30 0. 4 A [a] B[]
Bk W e 2l 30 0 o 3 2H 323 Tkl AR 22
SR R S, LB N IR 2 A A R 25 R
Gt SO HAR . R L

x1 3HEZFHE-—RABILE

Table 1 Comparison of general data of subjects among the 3 groups

A P51 /451 R/ % P /4T
415 11 %5 -
e RN K 44 (7t s) e REK T (T+s)
TE w4 30 7 23 29 68 55.32+8.32 - - -
X iRl 30 6 24 26 67 54.79+7.65 1 25 9.76+5.10
W 20 30 5 25 27 69 55.67+8.69 1 23 8.964+4.60
2.2 WiHHBFZEIBIFI )G DAS28. VAS . 2 EE 4y 0.05) . BT )5 WL GSRS T4k T % B 20 (P<<

R

BRI RO R 2 B DAS28  VAS =i
WoarEZS it =8 B A . SRR
B HC B IR 97 5 6 B2 R 4 R ¥ DAS28 . VAS
W4 T B (P<<0.05) , WL 4 = i 37 43 1 B (P<<
0.05). IRYTJE M2 B4 DAS28 . VAS RARIT 4
X F X HR 2 (P<<0.05) . WL 1,
2.3 PIHBFIRITHIE GSRS W43 I #K

IGYTHT N B DA A B GSRS T4 22 7
Goilsm S, A et 5R4UGIT AT L I6
J7 I F IR AL W SR 4l BB E GSRS 4> F B (P<<

10
8- DAS28 VAS

H: VAS LA R, DAS28 Ry 28 LW IR i sl B . SARULIAIT AT L, "P<C0.05; 5 X 4L i697 J5 b g, “ P<<0.05,
1 FHAEREXTREE LTS DAS28. VAS. R BT b & (75, 3041/4)

Fig.1 Comparison of DAS28, VAS and morning stiffness scores of patients with rheumatoid arthritis between the two
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(x+s, 30 cases/group)
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Fig.4 Comparison of PCoA analysis plot of gut microbiota p-diversity indices of subjects among 3 groups before and after

treatment (30 cases/group)
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2.8 WU B AIRITATE M E LPS.LBP, TNF-a,
IL-18.1L-6 .5-HT .IGF-1 & & 4%

IBITHT, PR L LPS .LBP  TNF -« IL-18,
IL-6 .5-HT . IGF-1 & Z R LS it¥E X, A A
Pt . 5 RGBT T R 1697 I % B2 W ¢ 4

®3 JHEZHAFRTANEHEER . BKEZRMWH I (2,30 61/48)

Table 3 Comparison of differential species at phylum and genus levels of gut microbiota of subjects among 3 groups before

and after treatment (Z+s,30 cases/group)

TRIT T RIT A
WRET]/ JE
IEH 4 X R 2 pUR =S40 IEH 4 X R 2 M52

HUFFIE 1T % (Bacteroidota) 45.243.1 325424 3314267 47.8+£3.0 3024277  46.3+3.0""
JEEETH ] % (Firmicutes) 448429 5284227 5194237 456428 ATA4A+£247F AT 14L2.7°
AL H 11 % (Proteobacteria) 32405  8741.2° 85+£1.1° 31405 7.641.2"% 3520774
TR 177 % (Actinobacteriota) 2.1£0.1 4.64+0.8"  4.4+077 22404 414127 3.340.67
AT 15 8 % (Bacteroides ) 35.242.8  17.6£2.3" 18.243.1" 355429 30.3E1.6""  38.842.6""~
B AT 78 % (Parabacteroides ) 21404  4.8+097 464077 22402 2.4740.8"% 1.740.6%"

Z$¥T % )& % (Faecalibacterium ) 12.5+1.7 10.2+1.9" 9.8+1.2" 127+1.1 7.24+1.3"%  12.14+14%~
XU T B8 % (Bifidobacterium) 7.8+1.2 3.3+04"  34+02"  7.94+1.3 3.84£0.9"  6.241.1"4
W [ 7 8 % (Prevotella) 10.3+1.5 1574277 1514197 102+1.4 13.1+217% 11.5+1.6""
T KT E % (Klebsiella) 0.3+0.1 464097 444107 0.34+0.1 224077 0.640.1"4
HEHA B % (Escherichia-Shigella) 0.4+0.1 3.240.7" 35405 0.4+0.1 2.0+0.9" 0.740.1%44

5 ) B ) S IE R 4L A, T P<T0.01; 5 AR IR 9T AT AL, TP<C0.05, MP<C0.01; 5 X BRAL IR 9T JE A, 2 P<<0.05,

44p<C0.01,
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Fig.5 Comparison of differential species at phylum and genus levels of gut microbiota and F/B ratio of subjects among 3

groups before and after treatment(z+s, 30 cases/group)
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Fig. 6 Comparison of serum LPS, LBP, TNF-a, IL-1p, IL-6, 5-HT and IGF-1 contents of patients with rheumatoid

arthritis between the two groups before and after treatment(x+s, 30 cases/group)
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