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Hospital of Guangzhou University of Chinese Medicine (Guangdong Provincial Hospital of Chinese Medicine) , Guangzhou,

Guangdong 510120, China

Abstract: Objective To investigate the mechanism of the Huayu Qiangshen Tonghi Decoction (HQTD) combined with methotrexate (MTX) in the
treatment of rheumatoid arthritis (RA) from the perspective of serum exosomal microRNAs (miRNAs) , providing new insights into the clinical
treatment of RA and the development of new drugs. Methods Twelve RA patients who exhibited significant therapeutic responses to HQTD combined
with MTX were selected for the study. Whole blood samples were collected from each patient both before and after treatment. Serum exosomes were
isolated using commercially available exosome extraction kits, and the exosomal miRNA expression profiles were analyzed via miRNA sequencing
technology. Differentially expressed miRNAs were identified, and their target genes were predicted using established databases. Functional enrichment
analyses, including Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) , were performed to elucidate the biological
functions of the target genes associated with the differentially expressed miRNAs. Results (D A total of 24 miRNA libraries were successfully
constructed. Sequencing analysis revealed that 19 miRNAs were significantly downregulated (P<0.05) and 1 miRNA was upregulated (P<0.05) in the
serum exosomes of RA patients after treatment. (2)Real-time quantitative reverse transcription polymerase chain reaction (RT-qPCR) confirmed that
after treatment, the relative expression levels of hsa-miR-15b-3p, hsa-miR-16-5p, hsa-miR-199b-5p, hsa-miR-223-5p, hsa-miR-532-5p, hsa-miR-589-5p,
and hsa-miR-619-5p in serum exosomes of RA patients were reduced (P<0.05), aligning with the miRNA sequencing results. 3)Target gene predictions
identified genes such as SMAD family member 2 (SMAD2), fibroblast growth factor receptor 3 (FGFR3), C-C motif chemokine ligand 2 (CXCL2) ,
and serine/threonine-protein kinase Pim-1 proto-oncogene (PIM1). @Most of the pathways enriched for these target genes were associated with body
systems, metabolism, human diseases, and environmental information processing, implicating bone and cartilage destruction and inflammation in the
disease process. Conclusion The mechanism by which HQTD combined with MTX treats RA may involve the regulation of serum exosomal miRNAs
and their target genes, potentially preventing RA-induced bone and cartilage destruction and inflammation.

Keywords: rheumatoid arthritis; exosomes; microRNA; traditional Chinese medicine compound; methotrexate; integrated Chinese and Western

medicine therapy
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PESEATVE B B e PR | JLARAE R Ry R 2 vk 1
B3, R I BB AR R, I A S BT IR | £
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RIRHANATT o AR AT I & B, A 1 il
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112 Ak OFE RA RS WHRE; @K T
C W 17K F 118 28 A4S 519 9505 17 2 B2 PF- 43 (DAS28-
CRPF43)21'>3.2 43 s QFE ik 25 4 8l 9 A Al AR 5 1k
L& 25 (NSAID) , 3 7E f 2 1 J8 W R Ik FH 52k NSAID 5
@ 7E i K 4 R IR el o BT IR 2 Y
(DMARDs) , 2% 8 I i DMARDs , {H7EA W58 - 46 2
HTE 58 2 i B s & 11 R Bz i 38 3, 7l i L J0 A
AT ZE /D 4 N E Y T <10 mg/d & e 1Y
Frilc s
113 H Ak OFIFHAL B S % KI5 %
HLOMT R AR RSO BRI ; QB kT
e mn AR ST AR Ak 1 5T 4 T SO I K ) R
QB I ; @BA T E AN O R
s M R G OB A TE IS T M Em
B R @XT AW 5T I F 253 10 s DT 25 4 AN
Z 5 HAlf R IR 50 % .
1.2 —fFH ARTREA TG RIS 2 gh A
45 AT FERR ] IRTT )T S FUIRMTX F, 10 ~ 15 mghAK,
UK/ 5 AR B 3 8 1 500/d, K B, F i 43 A 5 97 AR
R 24 JH o AHIFFEIE 12 BT RCEC W S RA B3
YRR B RESE .
1.3 BRIk
131 £ EZRA 5L HE MagenTM (HiPure Serum/
Plasma miRNA Kit) (It 5 : R4314) , 2R AR AR
T s miDETECT A Track™ miRNA qRT-PCR Starter Kit
5 Ribo™ Exosome lsolation Reagent(for plasma or serum )
(5 :R10048.3 ,C10110-2) , ]~ N Tl B 1A W Rl H A3 FR
VNI

PCR X (H 5. C1000 Touch) , 3& [E Bio-Rad 2 7 ;
WAL (LS 2 2100) , € [ Agilent 23 7] 5 SEHT E 1
PCRAX (F5 : CFX96) , FE [ Bio-Rad 2 ] ; i i 2 P
(S £ 4000) , 26 8 TMlumina 23 ) 3 64043 66 B 1
(A5 K5500) , ALt HL B AL & A PR A .
132 S ®  UEE 12 B RE IR RIS 4 IR
A, 2 3 B AR BN A i, SR 5 SR T A I A3 IG5
B I A 43 B A A
1.3.3 miRNAMF {#if Magen™(HiPure Serum/Plasma
miRNA Kit) & BRI 2l 4k >k B b WAA I miRNA , &4~ F
a4 & 1 wg RNA B miRNA SCPE, 1R A= 143 Bl
FSE A 2 1 PCR %5 il 5 1) SCE o d A ™ oo 8 PR
Ty Je A5 v A 0 SO R AR (Jk 24 ANREAR 124y
TRIT LI SN, 124 RIE YT I ML S A 47
LIRS e 41 4 miRNA B3

Sk T ARAT R O A TR A S 38 AL N Perl
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R B BT miRNA . A, TR R T T A s 25 S
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A FUIN £1% R TR 457 B R e ST 5% vl B ff S T 110 o ok
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1.3.4 miRNA XK ENWE UK Z R0 WiE&A
miRNA R INE O, A 50 DL R 24 20K miRNA &
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SCHRP T A DG T 1 43 A 45 2L 1R) 22 5 22 3K 1) miRNA
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1.3.5 I iE miRNA W F 4 & R SR DO E i i i
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SR G FIH 272495 g B miRNA A ik .
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70 CALFE 10 s; HHEAT 40 MERR . HVERE R .70 °C
295 °C, 5 0.5 CREEt 1 IF#% 5 s SIFHIILFE 1,
1.3.6 miRNA #2L B H A M4 2 A A9 miRNA 17
B, fE Bl RNAhybrid v2.1.2, PITA, Miranda v3.3a.
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miRNA (FHEIER o b I 0 ) sl 00 &4 5 o 75 1)
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x1 3HAE7T
HH J731(5'—3") FEYIK B bp

| : ACACTCCAGCTGGGAATGCACCTGGGCAAGGA

hsa-miR-15b-3p N 54
T : TAGAGCAGCAAATAATGATTCG

|- 3% : ACACTCCAGCTGGGAATGCACCTGGGCAAGGA

hsa-miR-16-5p N 54
T : CGCCAATATTTACGTGCTGCTA
| : ACACTCCAGCTGGGAATGCACCTGGGCAAGGA

hsa-miR-199b-5p N 55
T : GAACAGATAGTCTAAACACTGGG
% : ACACTCCAGCTGGGAATGCACCTGGGCAAGGA

hsa-miR-223-5p . 54
T : AACTCAGCTTGTCAAATACACG
% : ACACTCCAGCTGGGAATGCACCTGGGCAAGGA

hsa-miR-532-5p N 54
T : ACGGTCCTACTCTCAAGGCATG
3 : ACACTCCAGCTGGGAATGCACCTGGGCAAGGA

hsa-miR-589-5p N 54
N7 : CTCAGAGCAGACGTGGTTCTCA
- ##: ACACTCCAGCTGGGAATGCACCTGGGCAAGGA

hsa-miR-619-5p N 54
T i##: GGCTCATGCCTGTAATCCCTGC
| : CTCGCTTCGGCAGCACA

) 190

TU%: AACGCTTCACGAATTTGCGT

AR O K50 o AT Ge A6 36 35 Sl XU AG 56, LA
P<0.05 W ZEFA GRS,

2 HF#R

2.1 RA foiFsMibtk miRNA %2 g% 244 miRNA
SCIE 45 12 A IRYT R ILTE AMBAREEA TN 1245697 J5
I AR AR REA 38 555 0 7 #5 7R miRNA ik ik, 5
GenBank £ Rfam 11.0 FL %7 )5 , rRNA .scRNA . snoRNA .
snRNA (tRNA T8 h B B o 4 T Bdls 5 26
2 2% FL A (Greh38) VEXT, & BUIE I 7 L5 20 b Ak
AFNETT 5 MG S WA REAS 23 51 & A 935 A~ F1972 4~
C I miRNA . BEAh, FRATIA LI T RA 83 I SM A
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hsa-miR-365a-5p
hsa-miR-4772-5p
hsa-miR-217
hsa-miR-6324-3p
hsa-miR-548w
hsa-miR-3165
hsa-miR-15a-3p
hsa-miR-838-5p
hsa-miR-6815-3p
hsa-miR-3117-3p
hsa-miR-3611
hsa-miR-548an
hsa-miR-6318-5p
hsa-miR-3942-5p
hsa-miR-582-5p
hsa-miR-1287-3p

o) hsa-miR-4747-5p
hsa-miR-371b-5p
hsa-miR-509-3-5p
hsa-miR-1248
hsa-miR-4645-5p
hsa-miR-5094
hsa-miR-31-5p

(o hsa-miR-4999-5p

hsa-miR-4658

HE A 60278 miRNA .

2.2 RA fo i shibtk miRNA ik g4k fe 1. K28
7~ TIRYT TG RA B IS S A miRNA (192 357K
L X 28 miRNA SRR TR T =8 R 45 & & (ABC) A
KR N-F IR LE-1- R TR B AL (ACO ) BRI A 1% (K
BERLILHTEE A A A (ACSL) IE N Rk 17 5 YL AR T
iR ) R AE (C170rf) 55 R R T 4 5 38 1 E (KCNE )
%545, ol A 190 miRNA 2635 F 8 (P<0.05) .14
miRNA ik L H (P<0.05) , b3 0 B 5 09 A hsa-miR-
4648. hsa-miR-4658. hsa-miR-3960. hsa-miR-1291
(llog21>3) o

- == e
T fa—
{ = — [
- l
[ =
==
—-
B

VAL B AR R 22 5 T 8 1 miRINA 254 603
Bl 1 89780 % F o iF Sh kA miRNA F A 45 42

2.3 B oL WRAEI AR FRATEENLESE T 7
25 R RIXA miRNA FIATE TR . RT-qPCR 45

W 2 s, 5IR7HT B 0T R RA K L6 /M
K hsa-miR-15b-3p .hsa-miR-16-5p .hsa-miR-199b-5p
hsa-miR-223-5p .hsa-miR-532-5p .hsa-miR-589-5p . hsa-

miR-619-5p AT 35 7 AL (P<0.05) , 5 miRNA )7
gk —3(k2).
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P i P 25 5 3R I8 miRNA 19 88 28 K o g ) 4 4R
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K2 TG B A E SR T £ F A K 6 miRNA
(FPKM)
mRNAID T T o K
B

hsa-miR-4648 0.185 4 0.014 4 -3.6865 [
hsa-miR-4658 0.1190 0 -3.5729 R
hsa-miR-3960 0.259 4 0.028 4 -3.1912 T
hsa-miR-1291 0.4225 0.0517 -3.0307 T
hsa-miR-196a-5p 0.3816 0.053 8 -2.8264 R
hsa-miR-6131 0.630 3 0.099 7 -2.6604 R
hsa-miR-885-5p 0.4210 0.070 8 -2.5720 T
hsa-miR-3934-5p 0.733 1 0.123 4 -25707 T
hsa-miR-199b-5p 8.585 5 1.672 8 23596 T
hsa-miR-3135b 15.600 0 3.093 8 23341 T
hsa-miR-144-5p 2.746 4 0.683 1 -2.0074 i
hsa-miR-619-5p 5.0817 1.294 4 -1.9730 T
hsa-miR-16-5p 525.622 0 135.260 5 -1.9583 [
hsa-miR-100-5p 194.513 2 58.833 8 -1.7252 i
hsa-miR-15b-3p 7.017 6 2.420 4 -1.5357 i
hsa-miR-4286 2.8189 1.026 4 -1.4575 FH
hsa-miR-532-5p 1 349.466 7 531.321 9 -1.3447 i
hsa-miR-589-5p 44510 6 17.638 5 -1.3354 [
hsa-miR-223-5p 1 056.220 1 435.799 8 -1.2772 R
hsa-miR-5004-5p 0.059 3 0.270 0 21890 |94
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LEROE oS e
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TargetScan (AMPK signaling pathway ) %% {6 4= K K F-B (TGF-B)
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