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B 25" IR @ {5 HIF-10/PDK1 T SEVEEEE RIZHIE
ERARRCHERRRBFSFEXTEAE BRI

WAAE  HE—H AR T L EZRAELVR ¥R wmLE T
TMERRF EARESR,"ABEFEZHHFF S, 5t 5t 561113

WE: BRSO SN BTG DU (SXO X 75 S B IE 48 (CLA ) K BRIV FRZH SO A Al E W 4 SR AL VE IR . Faik
H 32 L SD K REEHLI M 2s LA B A Tl 224 e PHAE X IR ZH (GTW 40 mg/kg) (SX41(SX 40 g/kg),8 H/41. Bras H4A
A, AT B CIA R B , SERNIh) 4425 21 d, Horpas (2 SRR 20 E B A 3R K o A IR RO B 6 46
TEE (AL , HE Yt B 2 215 BAR Ak , S e Yo e e Rl vy B 2 207 SR — AL R A INOS) L H #4214 (CD206) %
ik, ELISA JEAGIN 1L 7 AR PR Al F--a( TNF-a) . AN 25 -1B(IL-1B) 4B -6 (IL-6) /K-, 43606 BERAG I W E 2 40P
1% % , Western blotting 5 SS9 2 PCRYEASHI B 40155 H - 1o (HIF-1ou) P9 2 J5d S R BEF ) T8 1 (PDKCL) L Bl
2(HK2) [ EE & mRNA ik . K UHPLC-MS %22 SX A ML 43I W0 5, 38 1k 22 57 2947 Al W GCNA %8 52 RIS &
(RA)AHICHERA , 28 Venn 584 AT 401 0 BE AT, -0 2k 2 L 27 20 BTk I BE OGR4 3L K . 1 FH AlphaFold3 Fijll HIF-1a
5 PDK 1 B E AL, X SCFR L AT R DL , (P40 A AR S A MU I EAER R, &R s, SR
AH LY, SX fii i VA% CTA K BLETS Jih JI E A1 ATE3 (P<0.01) ; A 35 0 BB £ 15 98 I A0 B0 08 5 AR I3 TNF-o0 IL-1B . IL-6 &
1 (P<0.05); FIEINOS ik ,_F1H CD206 ik , 1 B WA i M1 BIR AL ; W] s 25 R0 40 21 HIF-10 . PDK 1 HK2 Y25
1 M mRNA F357K - (P<0.01) s K55 H 29 Fh SX A MLIHMERLSY 756 I VETERE 25 K2 908 > RA B AH KL , 22384573 M7 3545 38
AT 5 ALER A ST T H OB IE [N, AlphaFold3 Tl i/ HIF-1a 5 PDK 1 /7763 B AE G R , B4 REBR e I, miisis
HIF1A #1 PDK 1 1 54 20 B EAN A TNF  NF-xB 45 5 RE (5 5l #7070 8 om BARRGH . 4518 ARFsTim st & shi s
AL A3 F0 A3 BT BAE 1 125 PO A I T 384t 40 ) HIF-1o/PDK 1 {5538 B , 21 \E M T e , 3 71T 15 I 4 i M2 75
Wtk , A SR CIA KEET 4T

L8838 XTI 48 5 PUSR L ; HIF-10/PDK 1 18 % 5 WAt T P2 ; 5 W 40 R 2 A

Miao medicine Sidaxue regulates macrophage polarization and alleviates synovial
inflammation in collagen-induced arthritis rats by inhibiting HIF-1a/PDK1-mediated
glycolytic reprogramming

SHEN Wanting', CHEN Yizhe', FU Xinyu', YUAN Jiatao', ZHOU Jun', HUANG L#*, WU Ning’
'Clinical Medical College, *Basic Medical Experimental Teaching Center, Guizhou Medical University, Guiyang 561113, China

Abstract: Objective To investigate the mechanism of Miao medicine prescription Sidaxue (SX) for inhibiting glycolysis in the
synovial tissue and promoting macrophage polarization in rats with collagen-induced arthritis (CIA). Methods Thirty-two SD
rats were randomized into normal control group, CIA model group, tripterygium glycosides (40 mg/kg; positive control)
treatment group, and SX (40 g/kg) treatment group (n=8). Except for those in the normal control group, all the rats were
subjected to CIA modeling and treated with saline, tripterygium glycosides or SX by gavage for 21 consecutive days. Paw
swelling, arthritis index, synovial pathology, inflammatory factors, glycolysis-related indicators and gene expressions were
detected. UHPLC-MS was used to screen the components of SX in the blood of SX-treated rats. The target genes of the active
components of SX and rheumatoid arthritis (RA) were predicted using bioinformatics analysis, and the hub genes were
identified using machine learning algorithms. The binding sites between HIF-1a and PDK1 were predicted using AlphaFold3,
and the interactions between SX components and their targets were simulated using molecular docking. Results SX treatment
significantly alleviated joint swelling, lowered arthritis scores, improved synovial lesions, and reduced serum levels of TNF-q,
IL-1p and IL-6 in CIA rats, resulting in also inhibition of macrophage polarization and down-regulation of HIF-1«, PDK1 and
HK?2 expressions in the synovial tissues. Twenty-nine components of SX were detected in the blood of SX-treated rats, and 9
key target genes were identified. AlphaFold3 predicted a strong interaction between HIF-la and PDKI1, and their virtual
knockout was shown to disturb the inflammatory

WS B #A:2026-01-09 pathways in the macrophages. Molecular docking studies

EEWH : HE HARA 54 (82260829) ;2024 4F [ 5 9 K24 H 15T
ARV 2RI H (2024106600520)

suggested stable docking between the active components
of SX and their key targets. Conclusion SX alleviates
joint inflammation in CIA rats by inhibiting the HIF-1a/
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FERIBIET R (RA)SE LI W RS 1 R R A
(1) S et , il S EBOCT R Re ek, b
FRERRAE RA IR AL h & 4535 B BAEH « SO G oA
Bk 1 AR o175 R AR5 5 - Lo (HIF- Lo 7E R
TR I R ek A A I A TN T R IS O
[F] T/ 1(PDK )™, # sl 40 A5 AR A R AR £k
] R R 70, W A BT R TR ' T O 2
(HK2)AE Ry SR A e ik RIS , 7] R T2 240 M A
TE 20 L (FLS) {2 28 DI RE I 3l 5 8 BB I g, Gy
RA B a)IETT M AE BT 7Y SRR, B w4
J RA RAEWIREE 02l 43, HAR T B B 1l T4
BRI ST O AR AR ZE OSSR
AR AR AR 58 1 MBS (4330 K R AE R ) BT %
B3 B M2 R TR RA E A ) 224X
2, A AR A T B ) A e Y
et RBEOIRE S ISR A F R =

H AT, IR _EXTF RA BIRYT B Eb =25
TEXEMAR B 57 JTRORAE AN BRI, ™ J 55 Jry B, i
TR BRIBITEY) . BZ550 77 PRI (SX) i Ui
KB XS IR K TR INUBET AT, 2 RAFREZY 7,34
W HAREIER/ANY, S i s g R R,
SX AT B M S T DG R (CTA) KRG T B A
Y LI AR E , 00 3] T TR AL AU A P e T
REIE ) IR RA ARSI M fissdl i R FEVE T . HT,
T 3L R Y A L S e DA RA SEAE A A5 Bk B
ZHN I U R 2 2755 B W AN A Ak ) AR DG AT
252 SR, N ANR I SX A5 F 2R b AL R HL
HIRIARSCHESE . PRI, B SXOU) L A AR £k 7 1]
PEPERON , T e AR R HIBTT RA B9 FHLE L AEE Y
YIA R o HIF-1a A E A AR ) DCEEE T I, 7E RA K
Jee i BAT S AR, [ T ik o 2 AR L 2 AR £k
H A O AR A TR S ) HIF-1o/PDK 1 3 %
P WA T AR A 1 W 4 MO B Ak, T By
RAJRIT I EZREAE T 1A

YT 2 5 5 AR R Z Tl o R D RIVEHT
H RS A M AE R0 B 53 1T A & 2435 A 1
BAT 2 T BLR A T AL T B R AR AR
LRI 22 T 22 25 IR N sl A 2, B
T SX AR PN Y Bh AT R AL TG 40 S A AL
JohEE, ARBFFEAE CIA KRS B03E SX 7EfR B
PR RIS A ML I A0 g B B AE 253085, TR
FHUHPLC-MS %52 SX ALY, 455 4 2 31
DN HL 5 HIF-10/PDK 138 # A W5 240 B AR A AR DCHE 2 Y
FHEAEF , AR — 2858 SURLAR DR AR 38 1 1 45
HIF-10/PDK 1 415 A M T i 2 s 72 52 1 5 5 40 LA £
() ELARBLT o AHBIFE A 407 EA T 10000 S ek B 2 A0

TR 7 R IR T LS B TR A T2 5
BT THLRIFTERIBT AL , by 22 SX O B A 23 1Y
oA KL 25T A B FTUIE AL,

1 M F %

1.1 EEttst

1.1.1 %3304 SPFZ%SD KHL 32 H, MEkESK IR
1 180~220 g, Bt BRI RS i s i L, AAKIE
FISYXK(#$)2018-001] . AHFFEC AT BN ERIR
SES SIS HEZS 51 2 A AL (R PRS- :2200095)
SIS B YR E SR R E R R R 2 A 2 R AT IS
S FAD AT

1.1.2 22X A 5 PRI ——H FAEILEE A
I DL R T U 24 A 2H B (S Hh B 24 K i
EAEME) , AL T R GEA K afIZARAFR),
I A SERAAF (Sigma) , 4+ TR E (Chondrex) , KB,
JHIEE ABE I - ( TNF-a0) L IS 3R- 18 (IL-18) I 4
Jifi A 25 -6 (IL-6) ELISA {71 & ( FLBF4E ) , K B HIF-
la . PDK 1. HK2 &3 FHiik Ceimfedt st AR YR A R
NHE]) , ZHi (Bioworld) , PCR 34 57 £ (52 H BEE A=
P ARATBRA T A8 by it 101 5 = oy Al
it o B AR (BIO-TEK) , #¢ )t 5 5 PCR ¥ (Applied
Biosystems) , K F-HLUKAE (DY Y- 31D, JL 575 — X A%
), Quantity One EERE MR /3T R 58 (BIO-RAD), i
TAEG RIS A BRA )

1.2 AT ik

1.2.1 hpoen 32 H SPFZ% SD R FLOMERERF ) , 1A
oM 180~200 g, THEE ISR 1A  FENL - 2s A4
(Normal) FEHEIZ (Model) . F5 /28 B £ F BH A% BR 2
(GTW 40 mg/kg) .SX ZH(SX 40 g/kg),8 H/2H.

122 CIAXR SBER # 5 FEUK DRI RIATR A 76 4
JR A S E M 2 mg/mL 4= T B U8 1 TRA i
A= AR IR 2L 78 7LAk . Nor 7 AR T
ST ARBUEHE K (NS) , HAa 4 T4 LR RUEAR AL
FF S 0.2 mL AL EAFAFLAER, 7 dJS LL0.1 mL FLF
FREA BB R AT R ™ . WK R
KT REGE(AD V4o IR K SRR I K B
SEPAKEE , AP AN ER(%)=(V2-V1)/V1x100%
CH VRS AR, V2 i) ) o wtbe)a A H OISR
ROCHT A TCLT M TR B s A B T 5 0 A R e
TEREER 14 KB i i ATVE 2 J 2 s A 00, P74 b
HET AT TCLLINN 04 A L CARE S SR bk
143 s IR AR A H EELT IR 2 4 5 AT B vp BE LT
AN AT R DI RERE AT A 3 43 ST B LT (R B
EWHY I EIRERERT R 4 535 ALPE5r=2 43 by 5
i
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1.2.3 hapdl & 5425 HUSX 2000g( F AL I XS I
LI R LU 15:22:15:8)  INi& 7K 4 3
Y]398 1 h 30 min 30 min) , & IR 253, /N ki
4 % 500 mL, SX 2 AV Ll 4 g/mL'"™ 4 CUKFE &
o BAREZAT R BCHI B R 4 mg/mL 2. T
TURGPE I 2 RIFUR LA 2, SX AHE B 45 25k 15 03]
H940 glkg(FEAE2511) , GTW L2529k 4 40 mg/kg,
Normal £ Fll Model £H J] % 1t 0.9% S A6 84 7 5 1
B, 1/, #E2:21 do

124 #aARE TRRGYE, SHKERH S HbE
W AR A TAR IR 175 R 4%~5% , 4k FE
H1.5%~2.5% R EBHIE R FHE I Je bk IoiH b
FEO AR BRI ERR S , FRRBOR A A0 MEIUAL
SR i 58 5 AL FE R BR, IR OBk 1 A T2
UM . MRS T B4 R H E R HE 2 h, R InyE
Mt 5 B O B I , BT -80 CUKFAMIRIR AT . TR
SRR IE P I, B2 EE O F R X, 3 T DG s
AT LR 8 0 1 A 20, 85 )5 B PBS Tk, AU R
J5 B T80 CUKFMIRIRIRAT

1.2.5 BEI R IR KRG TR BTG,
TN BC G R R A b 1, 22K B
Yl Ja ZH 2R B OICK S 52 7K HE et J5 rh AR
JeEH I, e s TSI A

1.2.6 iR A F & U TG BhE O RER KA 78
TKGE, R A RBER B PBSUER. &
3% H,O, 0 Py IE L SE ALl BSA B A AR R4
G 1 PBS VEIR G, i N4 PR A — S AL A G
(iNOS) . H & B 32 1Ak (CD206) . 14 20 1 43 1k 31 )5 68
(CD68)Fike—41(1:200) T4 CIR &M F 4% . PBSTE
Bn B U A Pt (1:400)37 CHFE 30 min, FK
PBS ¥k, DAPI YA Lo I K 7 e Sr B¢
AR

1.2.7 ELISA A& 5 K BRlCo I BRI S5 , 2 00 BRI TS
-80 CH AT , R B e 8 70 U, 4% B ELISA I
R G I A R IEA T AL BRI 38 2o AR A7 I 5
IL-1B.IL-6 Fl TNF-a 7KF-,

1.2.8 R E FAANFREAL PR AT BUTIEL
21, FP0A I BRER K vk fe 4 i (mg) SR (L)
L 19 I ABR R ER 2% Wi, VKV 25 F AL A2 Bt f
112 000 r/min @ JE 4 “CE.C> 15 min, Y4 EIERAE N
FRIFEAS . FLIRAGINSE T ZLRR N S M A S W AR R - 7E
PRt S5 T, LR Bl LR i S A Ak A LN R , (]
bt NAD* I8 i NADH., 38 i3 1l NADH #4 W'% fiE
Ay LIRS

1.2.9 oy &k E % PCRIE  HUK R IRAIZ1451% , F)
FH Trizol Reagent il & 7E VK _E 78 /W EE SR LS RNA,

B L A A 3 o R T 55 A0 0 o o B A A
Aol Arsonn FCTE B RNA ¥R E o FF RNA 33 55 5 Ry
cDNA, T-20 ‘CUKFAIRIF. Pl @ i PCR VAR R
FH qRT-PCRAGIN , 4 HEFE 7y - A8 95 °C 30 s, A8
95 °C 10 s.iB K 60 °C 30 s JEF 40 ¥k, %F H By SE K3
PTG AT . I IR — M A PR
AIRAF G 51WF5I0E 1.

# 1 HK2.HIF-1a.PDK1.GAPDHEI3 #1551
Tab.1 Primer sequences for RT-qPCR of HK2, HIF-1a, PDK1
and GAPDH

Primer Sequences (5' to 3")

Forward GCTGCTGCTGAAGAAGATGG
HK2

Reverse CCAGAGGGAGTCGATGTTGA

Forward GCTGATTTGTGAGCCTTCTATG
HIF-1o

Reverse TCATCTGTAAGTGGGTCTCGT

Forward ATGGCGTCCGTGGAGAAGTA
PDK1

Reverse TCAGTCTTGGCGTAGTCGTT

Forward GAAGCTGGTCATCAACGGGA
GAPDH

Reverse GGCGGAGATGATGACCCTTT

1.2.10 Western blotting  HU A B¢ 47 i B 20 41, &
RIPA 24 S LR AR (1, BCA A0 I 2 (R 2
Fic 1) 3R AT 4 T P 5 e 44 7 2, 1 LUK A BB, 5% IR 05
#r & 2 b AR BB —HT HK2(1:1000) \HIF-1a
(1:1000) ,PDK1(1:1000) .B-actin(1:1000),4 CIHF &
I, TBST PR SR, 6 min/k , —HT HRP A5 ic L 241
B/ TG (1:5000) 2 G0 5 2 h, Yol 2e B )
PGA LA TR I A R AT, TR B

1.2.11 UHPLC-MS R HH M S8R i 73 HE it
Tk FH A (UPLC-Q-Exactive HFX) X i it iE 47 Ab 5: A
G3orNT e LB YIS AR S I T S A M bR S Ao e
49 VT FE , DC JC AR v AL 355 - — ZOHE B o B (A X437 T
IR ZE<25 ppm) MG iR B X R 2
SEEE R A T T S T kT . e it
R G0 M P IRy 2 FIXT R L K 25 25 0 R Y
LR N it & Sl (1K I S 2 2 ) i

1.2.12 SX A HIHE sS4 B 15 5% A\ PubChem £ 48 /%2
(https://pubchem.ncbi.nlm.nih.gov/) R HL SX 45 1 14 A,
531 SMILES K 2544 . B J5 , FIH Swiss Target Predic-
tion Fll PharmMapper 4 74 5 S0, 45 PRESCH P22 Fr Tl
SERBORE AR5 1A BT TEE RS AL A, P R
FADUA LA AT S 5122

1213 (MR XF Ko AR KR 45 GEOM 34
RA ¥ I5E ¥ ¢ 4 % 48 % (GSE55457, GSE77298,
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GSE89408) ., ¥ifii fiiAbHJ5 , i 1 sva fi i) ComBat k&
B EHER N . BEJS , ik 25 A KL H (DEGs) , 5]
{15 N FDR<0.05 H.|log2FC|>0.585. [F] M, 3414 ]
WGCNA G IR 46, 1 f AR (R>0.8)
B FE R (minModuleSize=50, mergeCutHeight
=0.25) . 18I TR BE PEAR AR S PE T e H G
i, m , FRA 1 DEGs 5 WGCNA SCHERHUL R
S SEAfE RARLDEE T M

1214 R E R A s KA B I L N OMIM K
GeneCards E4 22 43 5 AGE ZOME e ik R0 1 05 440 AR £
(IAHDCEEIA, JFIBOT82 AA R 1 W TR i A0 i 4 PR A £
HERE . BEJS R FE AR DU R AR HIHE £ & RA
WU BE R A T3S 73T, I3l 3 Venn K RTRLAL .

1.2.15 #LE 53 fhikbos KB FIFHUIZRAE s,
R T R R L > S
Enet. Stepglm. SVM. LDA. glmBoost. plsRglm. RF,
GBM ., XGBoost fl Naive Bayes——J & 1 127 /Tl
BORY, BTl SRR ] AUCHE AZ.OPERE
FEbR X A BB A BN RCRE A T 1 T A% DA 5 F A
B, R A% O JE I it TR A BRI R 1Y
BRI RSP AR L IR A THE R
B A AR R P (8 H] ComplexHeatmap
BAFRTER

1.2.16 AlphaFold3 MRFAZCEE S RAHEAER iz
AlphaFold3 K5 HEFINIAZ.CME s A A5HE X B A T R
FRIT. MipTM>0.8,pTM>0.5Aif, MK Ry 2tk ] {5 )

Lasso.Ridge.

F2 SXFCIA KRS F B MRk BRI

e B EAERE S
1.2.17 3 T3 om0 R ARk 7EMERE A
YA (GSE246416) HEA TR RS IR  fr HE
W2 i, 1 se Tenifol dK nk By % 4200 6 R HEA T 1
PR, X2 20 B E P sl i T e R AT ST,
PE— 24 78 S A% O35 PR TR 45 I 200 1 T
AIVERT, JT R miHEWT A 17E RA iR S e o
1.2.18 % FF4 fdiJ1] CB-Dock2 IR 5 28 ¥4 7 & A
L5755 8 s AR R o3 TRz, DAV E 2 5 0 i
YEH.
1.3 %it ot

K H SPSS 26.0 4T Ge 1t My, T Bk LY
Babrifi 23R . R Shapiro-Wilk Kaga A T iE AR
55, >R Levene KuS0riff A7 /7 2255 HERL B0 . A5 5 IES T
A 57 2555 W WL B0 LU AR P ST FEAR K 56, 2240
] LR FH B R 250001 , AN IE S A I B R
FAESBHGR . LA P<0.05 S HAGHFE X, fr
A S ST T 3

2 R
2.1 CIA KRG B BE A 9L Fm R

TEIHT , 25 2H CIA KR ZNITC 58, 2 Bk
ZRTGHFE L, IR )5 , 5 Normal 41 AH I,
Model 2 .GTW 41 S SX 2 K SRS B h BB S 2T
BRTHIG IGHE TR, 421 dA25110, 5 Model 4
AL GTW A SXLLENEE FRE(P<0.05,P<0.01,382).

Tab.2 Effect of Sidaxue (SX) on paw swelling of bilateral hind limbs of rats with collagen-induced arthritis (CIA) (Mean+SD, n=8)

Observation time

Group 7d 14d 21d 28d 35d
Normal 1.76:0.14 1.86:0.10 1.89-£0.08 1.88+0.11 1.95+0.09
Model 1.86£0.13 2.2040.21%%* 2.8540.34%% 2.49+0.24%%% 2.69+0.30%*
GTW 1.83+0.07 2.1240.19%%* 2.48+0.23 %+ 2.3140.20%%* 2344021 ###
SX 1.8240.16 2.10£0.20%** 2.3740.20%% 2.28+0.23%** 2.45+0.25%++"

#%P<0.01, ***P<0.001 vs the Normal group, "P<0.05, "P<0.01 vs Model group.

2.2 SXAFCIA X R Al#F5-89 %R

ALPES Al DU S et R B & i1 L, 21 d
Y5251, 55 Normal 414 Fb , Model 41K FL AT V4>
15 (P<0.001) , 11 5 Model ZHAH [t , GTW 20 F1 SX 4
(1 ALY FRE(P<0.01,3%3).
23 RABBAL A HELEL SR B E

DB WA ZH R BRSO HE 44 (48] i, Normal
K BV Z BT, 5015 P JC IS At 1 IR SS F HES )
T BT ELB R , Aok L2 B2 sl A2 i B4 A HE S, T
20 U UL AR PR A B 2T AE L 203 4 . Model 4R B

AT AU A B Bl T B B S 2 A7 KT
DX 2 A0 LIS L 20 PN R ] L B A A 8 Ak
GTW 4 J SX 21 ] UL /b i 48 P 40 Mo 12 11 S 21 4 40 21
(I 1A~D).

GREDICY L5 R R (] 1E~H) : 5 Normal 414
Ft , Model 4H #2027 5 W 41 i H CD206 %% ik ok
1%, PEPE A0 M B0 25080, 17 INOS %8 i JiE i E Ha5i
5 Model ALt , GTW 41 . SX 41 E W4 g H CD206 %%
St G, BHME AN IR & 1 i (P<0.001) , 1fif iINOS
PR i EFRIR(P<0.05)
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Tab.3 Effect of SX on arthritis index (Al) score in CIA rats (Mean+SD, n=8)

Observation time

Group 7d 14d 214 28d 35d
Normal 0.00:£0.00 0.00:£0.00 0.000.00 0.00-0.00 0.000.00
Model 3.7540.51 %% 3.6240.53 %% 3.6240.46%%* 3.5040.53 %% 3.6240.52% %%
GTW 3.55+0.65 3.530.55 2.50+0.53" 1.2540.43" 0.37+0.58"
SX 3.87+0.63 3.67£0.51 2.62+0.58 1.50+0.53" 0.500.53"

**%P<().001 compared with Normal group; “P<0.05, “P<0.01, **P<0.001 vs Model group.
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DAPI iNOS/CD68/DAPI

Normal

GTW Model

SX

G 350
300
250
200
150

100

Intensity iNOS/CD68 (%)

50

(=}

Model
VHE 8 & Rk R B

GTW

Normal

B1 BEXRBRAR

F CD206 CD68 DAPI  CD206/CD68/DAPI

Normal

GTW Model

70
g 60
8 50
@)

@]

S 40

(=)

a

o 30

2

'z 20

g

= 10
0

Normal Model GTW

SX

I

Fig.1 HE and immunofluorescence staining of the synovial tissues of the rats from each group. A-D: HE staining of the
synovial tissues in normal control, CIA model, GTW, SX groups, respectively (Original magnification: x100). E, F:
Immunofluorescence staining of M1 macrophages (iNOS, red) and M2 macrophages (CD206, red) (Scale bar=10 um). G, H:
Quantitative analysis of fluorescence intensity ratio of iNOS" or CD206" to CD68" (Mean+SD, n=3). *P<0.05, ***P<0.001 vs

normal group; “P<0.05, “P<0.01, **P<0.001 vs model group.

2.4 SX*fdniF TNF-au IL-1B.IL-6 49 %%

ELISA #5455 (£ 4) i/, 5 Normal A AH L, %
21452521 dJ5 ,Model 4 TNF-a IL-1B . IL-6 & & F T},
ZRAGIEE X (P<0.01). 5 Model 1A, GTW
4H . SX ZH TNF-a IL-1B . IL-6 & i i AR (P<0.01)

2.5 SX T CIA K AALARL 7 I 40 LR 8 BE R 04 325 v
5 Normal £H 45 , Model 21 18 2 21 i 3L AR &
HBE&F%(RO 05);SX 15 GTW 413 Modelzﬁfé‘rﬂeéﬁ
FLER S iR AR (P<0.05, K 2A)
RT-PCR K4k 5 i w (E 2B) #4245 25 21 d ),
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F4 SXF CIA KFRAFEREF TNF-0. IL-1B.IL-6 HIF5M
Tab.4 Effect of SX on serum levels of TNF-a, IL-13, and IL-6 in CIA rats (n=8, Mean+SD)

Group TNF-a IL-1B IL-6
Normal 30.81+4.56 12.14+1.85 32.79+4.26
Model 62.86+5.68%* 54.52+4.51%% 79.78+5.35%*
GTW 39.82+5.88" 32.36+3.97" 42.65+6.31"
SX 32.62+6.43" 30.89+2.36" 33.52+4.54"

*%P<(.01vs the Normal group; “P<0.05, *P<0.01 vs the Model group.

AT Normal £l ,Model 4H K RIS IR IELHZ P HK 2,
HIF-1a,PDK 1 mRNA Zik /K- T (P<0.01) . 5
Model 44 1t , SX 415 GTW 4 HK2, HIF-1a, PDK 1
mRNA F&EKF- i E R (P<0.01).

Western blotting S 545 5 /R (81 2C D) i £L45

101
S *
E
g Y # #
2 74
=]
2 6
E
e
2 41
8
= 3
g 24
.8
ERRE
4l
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Tab.5 Results of the analysis of blood-borne components of Sidaxue

Serial number ¢ (min) Component Lon species Measured value (m/z) Score
1 3.32 Fumaritine [M+H] 356.15 0.99
2 3.46 Heriguard [M+H C.H,,0,]" 163.04 0.99
3 3.55 Procyanidin B2 [M+H]" 579.15 0.99
4 3.63 Magnoflorine MT* 342.17 0.93
5 4.26 3-O-Feruloylquinic acid [M+H] 369.12 0.99
6 431 Glu-Thr [M+H]" 249.11 0.93
7 5.16 N-Malonyltryptophan [M+H]" 291.10 0.83
8 5.43 7-hydroxy-4-(methoxymethyl)coumarin [M+H]" 207.06 0.89
9 5.51 Brutieridin [M+H C,H,,0,,] 303.09 0.92
1o 50 oropnia 2 dmrafnols -sbmomen same - IMHT s og7
11 7.15 Toddalolactone [M+H]" 309.13 1.00
12 7.89 Visamminol [M+H]" 277.11 0.96
13 8.48 Skimmianine [M+H] 260.09 0.95
14 9.34 Isopimpinellin [M+H]" 247.06 1.00
15 10.01 Pimpinellin [M+H]+ 247.06 1.00
16 12.12 Phellopterin [M+H]" 301.11 0.98
17 2.84 Neochlorogenic acid [M-HT 353.09 0.97
18 3.36 Wikstrol A [M-H CHO,]- 417.10 0.73
19 3.95 Catechin [M-HT 289.07 1.00
20 4.09 2-beta-D-Glucopyranosyloxy-4-methoxy-cis-cinnamic acid [M-H-H,0] 337.09 0.98
21 4.37 (-)-Lyoniresinol 9'-O-glucoside [M-HT 581.22 0.95
22 4.79 N-Acetyl-L-phenylalanine [M-HJ 206.08 0.98
23 5.15 Asn-Asn [M-HT 245.09 0.73
24 5.51 Hesperidin [M-HT 609.18 1.00
25 6.32 Azelaic acid [M-H] 187.10 1.00
26 6.60 Salicylic acid [M-HT 137.02 1.00
N s R T S R
28 10.76 Mocimycin [M-H] 795.42 0.97
29 11.22 Medicagenic acid 3-O-beta-D-glucoside [M-HT 663.37 0.97
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Fig.4 Determination of rheumatoid arthritis (RA)-related target genes. A: Principal component analysis (PCA) of samples before
batch effect correction. B: PCA after batch effect correction. C: Volcano plot of differentially expressed genes (DEGs) in RA synovium.
D: Heatmap of the DEGs. E: Module-Trait Correlation Heatmap by weighted gene co-expression network analysis (WGCNA). F:
Intersection analysis of the DEGs and WGCNA key module genes. G: Intersection analysis of the targerts of the blood-entering
components of SX, RA core genes,glycolysis, and macrophage polarization targets.
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Fig.5 Identification of the core genes associated with RA. A: Performance evaluation of 127 predictive

models constructed using 12 classic machine learning algorithms. B: ROC curve of the optimal RF+
Stepglm [forward] model. C: Single-gene ROC curve analysis of the 9 core genes.
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Fig.6  Results of protein-protein interaction and virtual knockout. A: AlphaFold3 predicts the interaction structure between HIF-1a

and PDKI1 proteins. B: Single-cell clustering annotation of human synovial tissue. C: Enrichment analysis of the downstream

perturbed genes after virtual knockout of HIF1A. D: Enrichment analysis of downstream perturbed genes after virtual knockout of

PDKI.
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Tab.6 Results of molecular docking

Blood-entering component

Vina score for

HIF1A(kcal/mol)
(-)-Lyoniresinol 9'-O-glucoside -7.70
2-beta-D-Glucopyranosyloxy-4-methoxy-cis-cinnamic acid -6.70
1-O-[(2beta,3beta,5xi,9xi,18xi)-2,23-Dihydroxy-28,29-dioxo-3-(beta-D-xylopyranosyloxy)olean-12-en-28-yl]-beta-D-glucopyranose -9.00
3-O-Feruloylquinic acid -7.70
2-(4-Hydroxy-7-methyl-5-0x0-2,3-dihydro-5H-furo[3,2-g]chromen-2-yl)propan-2-yl hexopyranoside -8.70
Wikstrol A -8.60
7-hydroxy-4-(methoxymethyl)coumarin -6.00
Asn-Asn -6.30
Azelaic acid -5.30
Brutieridin -8.70
Catechin -7.50
Fumaritine -7.80
Glu-Thr -5.80
Heriguard -7.80
Hesperidin -9.30
Isopimpinellin -6.60
Magnoflorine -8.10
Medicagenic acid 3-O-beta-D-glucoside -10.10
Mocimycin -8.90
N-Acetyl-L-phenylalanine -6.40
Neochlorogenic acid -7.70
N-Malonyltryptophan -7.30
Phellopterin -7.30
Pimpinellin -6.70
Procyanidin B2 -8.50
Salicylic acid -6.30
Skimmianine -6.60
Toddalolactone -6.70
Visamminol -7.30
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