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Abstract

Objective: To investigate the changes of miR-21 and STAT3mRNA expression inperipheral blood
mononuclear cells (PBMC) of patients with newly diagnosed rheumatoid arthritis (RA) before and
after treatment with tofacitinib and their clinical significance. Methods: Sixty patients with newly
diagnosed RA and 40 healthy controls (HC) were enrolled in this study. Patients with newly diag-
nosed RA were treated with methotrexate (MTX) for 3 months. After 3 months, the patients who
were poorly controlled with MTX alone were treated with tofacitinib and followed up for 3 months.
The expressions of miR-21 and STAT3mRNA in PBMC were detected by qRT-PCR. The laboratory
examination data of the two groups were observed and recorded, including erythrocyte sedimen-
tation rate (ESR), high-sensitivity C-reactive protein (CRP), rheumatoid factor (RF), anti-cyclic ci-
trullinated peptide antibody (CCP), and disease activity score 28 (DAS28). Results: The expression
of miR-21 in PBMC of RA patients was significantly lower than that of healthy people, while
STAT3mRNA expression was significantly higher than that of healthy people (all p < 0.01). Compared
with MTX alone, the expression of miR-21 in PBMC increased, while the expression of STAT3mRNA
decreased in tofacitinib plus MTX group (all p < 0.01). Pearson correlation analysis showed that
the expression of miR-21 in PBMC of RA patients was negatively correlated with CCP and DAS28
scores (all p < 0.05). There was a negative correlation between the expression of miR-21 and
STAT3mRNA in PBMC of newly diagnosed RA patients (p < 0.05). ROC curve analysis showed that
the area under the curve (AUC) of miR-21 and CCP expression in PBMC for the diagnosis of RA was
0.7531 and 0.8338, respectively, and the AUC of combined diagnosis of miR-21 and CCP was
0.8950. Conclusion: The expression of miR-21 in PBMC of RA patients is decreased, and the ex-
pression of STAT3mRNA is increased, which may be involved in the occurrence and development
of RA. CCP combined with miR-21 has a certain clinical diagnostic value for the occurrence of RA.
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1. 5|18

IR TS 4 (rheumatoid arthritis, RA) & —Fi@ I T B B S B, 32 Bl PRAFAL /2 X R
W2 R R HIEARE A IR, WIRERTHE. & KTHE, RASECTWRIEMIE
M. WHFCRME, WAL R 3 AIREE R 3 A0 2 XRS5 A 9 IR A B MR 22 0/E A [1]. RA FEAE
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RN A, HETA N RA BIROR S 9000 e DiRe L, JUHZ S JAKISTAT il 5 Wos 5 5
FHR[2]. JAKISTAT 15510 S 548 RA ST I8 M5 A 20 B BR 710 = AR R0, 81 120059 (1) g B A 2
. FEIE AN (tofacitinib) & —FRET AL N FHE M, AE JAK HIIF), s Bk 4ni . JAKL
AIAKS (555 @M, f] CD4+ T PHGE, WD IFN-y. 1L-9 ZE R MR FHIP=4:. 2017 45 3 A4
2 B s B e Rt BT, fE RATESIIARIGT RS T RIFT2G 5214 E. ACR. EULAR
S 1 o % KA P AR

JE4S RNA (H40 0.5 RNA S 1) 99%, 5 DNA HIELAA S ABi—ie, 1R800 IR A R 1
WAL EN L P EEER[3]. 4RI RNA 1T LLE 40 DL 25 RNA 0 FHIFE R, el DI a3
HHARAMAIZEIL A, Ak AMA, T DATERLFR IR PRGN R [4] [S1E N BIAED A% 125 . MicroRNA
(MIRNA)E—F 2 IR JE4 S RNA 737, B 18~25 MEIFIR K EE[6]. MicroRNA it 54 mRNA
(1) 3’ dERH 31X (3 untranslated region, 3’UTR)5E4 HAMSE &K UATT mRNA e MEAIEIE, SEELR
MRNA PRkl LB LR, W Mg e, S4IREE . M. k. WS ALY
FEIf B BRSNS 508E 7] [8] [9]5 H B %% i[10] [11] [12] [13]%F 57 I R A= R JE [14] [15] [16]
[17]. WFFCINR, BT S BmIE s EG OBk, K miIRNA A2 B E K A A br E4[18]. miRNA
£ RA BB IE LT 440 i (Fibroblast-like synoviocytes, FLS). 4 I #4240 il (peripheral blood mo-
nonuclear cells, PBMC)F1 T itk X4 (T lymphocytes)¥)H AN [ 2 B 1) 221k 22 5, H 3% miR-21, miR-146,
miR-155 [19], miR-125a, miR-223 [20], iX%& miRNA %k 5HEEEL. R0 MM M LE <. S
AifER JAK F0HIF, A0 JAK/STAT @S RIEIER[21], 176 RA AT 4ERE T B4 AR Hh nl 82ma 40 i K755
SR RAEIEB 2 AR, RIE T HUR MR - RS AT T SO0 A RA B3 LIS miRNAs 1R IE R I,
@A, Y1k RA B 7 miR-21 RiA A 25, (G0 Wil STAT3 /& miR-21 V& 7E#E &, [Flitk
AR AR miR-21 AT REIEL i1 JAK/STAT iS5 RA IR . BN FEESEMAXT RA B#
PBMC 7 miR-21 54, A RA S FI6 T SR E IS4k s
2. RS RE
2.1. llapR#ER

JEHL 2019 4F 12 H~2022 4 6 AERFLEZ1HIT I RA B3 60 BIIATE T, IAArdE: © FF&3EE
KR I7 2% 2> (American College of Rheumatology, ACR)FIERHHHT AIE K ¥ (European League Against Rheu-
matism, EULAR) 2010 456 T RA I3 RIZWkrHEMPE 7> R4t @ ABEil REEZIEER . S dhiiln &4
YIFIFIGTT: @ ERE 18~75 %, @ Jirfs #i#% DAS28-ESR /0¥ > 3.2, [FIF 4N 40 filfd BEfits &
EXTHE . HEBRFRE: © AIHFHMA G RE RGN © AMERG. M. BN © FHEtE. X
JEAR REEE . FEETE. RO BB AR L, @ TRIERMUERRC A . RN 40 FlfE R AAE
PR W R E By LR B B ettt 20 RIEE T B A .
22. BT A%

MTX 4: 1Kk RA &3, 45T W 504 (methotrexate, MTX) 10 mg FHIREER 1 69T 12 [ B d JAKI
. 12 F G MTX el AR 0 B i FFEIR B A 5 mobid, 4k42RZG 12 . g R4,
BRI BET 52 MTX U X i 7% 2 451
2.3. FEARWE TR

KAEFTA W T G035 /R S IR IK L 5 ml A IREA . USRS, LRI 2 5 250 AL R 5 DAY 25
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A0 & I FEAZ 4HH(PBMC) o 8 30 4 5% o B 58 & Bl 5 S B (RT-gPCR) il PBMCs ' miR-21 1 STAT3 1
Fik. [, REREEHIAEERF (DAS28 1F5 > 2.6) I HFEEE AT & 0I5 = 2 MEE KM 5 ml, Al
it RT-gPCR JI%E T RA % PBMCs ' miR-21 f1 STAT3mRNA )£k,

2.4. RT-qgPCR

& RNA B Trizol 345200, & MOGEACEE, $EHURS RNA RBEFAE A . L RNA B, &
#5364 cDNA. PL cDNA AR, 34T gPCR SN . miR-21 i 51 4: 5-GGGGATTTCTTGGTTTGTGAA-3,
NI AR B IEE NS . YIEARR g R PR E(95°C 15 min), #34(94°C 20's. 65°C
30 s. 72°C 34 s) 5 IRFEIR, A, Bk, LEH(94°C 20s, 60°C 34 s) 40 IRFEFR. 103 Ct{l, U6 1EHR
miRNA 5[5 % GAPDH HIfE STAT3 i+ NS %, KA 272 5 Ui R RIE . mRNA
51k B A TAYIH AR, miRNA F51905K H KR

2.5. G4

GraphPad Prism N T8 M fl R . THEVERIL X +s FKox, ZAMEECRA N Z 58, %
W LU R ST REAS t A5 . AH S VRS> MK Pearson AH G20 HTidk . SKH ROC #IZRIEMT miR-21 % RA T
JEAERITRIAMNE . pfE <0.05 #RZERH ST FE L.
3. &R
3.1. FLARFZEXIER PBMC B miR-21 & STAT3mRNA Lb#

Pk RA E#HMA Il PBMC H miR-21 5 {# FEAAA LLRIE B ZFE(K, 10 STAT3MRNA KA & E T
(p 3 < 0.01). 5 MTX BZGHINZANMHLEL, BEATEEBMANZ)E) PBMC # miR-21 KA T+, 1M
STAT3mRNA Fik[#K(p ¥ <0.01). W3 1 &#% 2,

Table 1. Relative expression of miR-21 and STAT3mRNA in PBMC of HC group and newly diagnosed RA group
% 1. HC tA5#]% RA A PBMC & miR-21 & STAT3mRNA {3 FRiAE

H n miR-21 STAT3mMRNA
HC 4 40 0.7094 + 0.2666 2.659 + 0.8487
RA 4 60 0.4639 + 0.1439™ 5.630 + 1.004™

F: 5 HC 4Mit, “p<0.01.

Table 2. Relative expression of miR-21 and STAT3mRNA in PBMC of MTX group and combined JAKIi group
F 2. MTX H5EX & JAKiI 45 PBMC 1 miR-21 K STAT3mMRNA 183} &L &

4 n miR-21 STAT3mRNA
MTX 41 41 0.5154 + 0.0266 4.750 + 0.6436
B JAKI 41 39 0.6216 + 0.1989"* 2.843 +0.6902**
e SEA JAKI 4IA L, *p < 0.01 (R MTX 41, B MTX3 AN H IR sh g, s a A R4, BA JAKI
R F B FRIE S A ) o

3.2. MiR-21, STAT3mRNA 5#1% RA BEEREINE XX EIEHRIBX ST
Pearson fHKMHTiior, #IK& RA H#E PBMC ' miR-21 fIAHNT A /K5 fLiF CCP /KF f2 DAS28
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IS 4

RO B AR (r 399 8—0.6763.-0.7363, p # < 0.05), 5 CRP.ESR. RF & i 3 A <M (r 43 %) 4—0.3723.
—0.4632.-0.3561, p < 0.05).RA & # PBMC H' miR-21 ik 5 STAT3MRNA K ik £ A 558 & (r 4—0.7390,
p <0.05),

3.3. MiR-21, CCP ¥#l%& RA HIiSHT{E

PBMC 1 miR-21 AEX} ik &2 W RA HI 2 R i (AUC) K 0.7531 (95% CI: 0.6317~0.8745)H: cutoff
54 0.5, BLIF2 W RA 1) R U N 95%, 45 5711 A 55%; CCP 21 RA [ #i 28 T I #X (AUC) A 0.8338 (95%
Cl: 0.7332~0.9343) H: cutoff {54y 0.55, LLEFZWT RA [ REE A 75%, KEF1E N 80%; P BLA2H RA
(¥ i £ T FR(AUC) A 0.8950 (95% ClI: 0.8177~0.9723)FL cutoff {H 4 0.675, M 121K RA [ R &% A 90%,
KRN 77.5%. WL 1.

100 =
—— miR-21
80— —— CCP
—— miR-21+CCP
3 60—
%
Rt
= 404

0 20 40 60 80 100
100% - $5 7+ 1%

Figure 1. ROC curves of miR-21 and CCP levels in PBMC for diagnosis of RA
& 1. PBMC % miR-21. CCP 7Kl RA & ROC hiZk

4. g

RA Y5975 5 H13 BT 0y i M8 20 203 1) 53t AL 4% i A PR, DR IR I RIS P, S0RE R 7K F- 3
n[22]. RA B AR B35 6T DA I — e FE R, & FERE B 2 —, HH ALK
AT, R EH LR miRNAs 5 RA B3 kK4 R RS VI

CUEEHENRISNEIM T 40/, 4bE i PBMC i, DL A i S b i 7S, 45 R, miR-21
Z 5 RIEMKE. Shengwei Jin (IR A& B [23], miR-21 7EH75 Th17/Treg “FAh K 4E/EH . 76 RA B
H, miR-21 5 Treg/Th17 LfH 2 1EAHIC. miR-21 7] LA _F i FoxP3 [ 1A IR HE Treg HI4- 4k - % 4% miR-21
R4 CDA+ T 40 fafita) Tor 4k Treg 4Hd, ThiAE Thi7 0. tHARFFIUEN, 78 Thi7 s fbid 2
B, miR-21 (IFRIA M BT IR, XEH miR-21 Al AR JEHEN — N EERE R, XICELFEE 7
IH T 1EFH[24]. Hua-Song Zeng S57E 445 & 1519 R (JIA) 38 PBMC HIBFFT o, miR-21 [3RiA
B A T BT R ZH [25] - AW Fe i i E s fi e N 501 RA B A1 1 PBMC H miR-21 3R IA /K4 #,
MiR-21 /£ RA & 3% PBMC 1131 i 3 A% T e Xt 4 (p < 0.05), 1X 5 AR B 7015 Hi 1 4518 — 5. [
AR I RA £ PBMC ' STAT3 mRNA 13814 i 2 i T Fex i 2H (p < 0.05), FF5 miR-21 B AAH G,
GRS BT E AT N RASF A58 6 s Bl 5 BE A 5250 [26] 7~ miR-21 #B) STAT3, FATTSEM
miR-21 7] eI i STAT3 B ZRIA M STAT3 IBEER (b K 5210 JAKISTAT 15 S 1d B , 32 T #i] S8 E S o
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T 5 F MTX o 17 428 AN 2 (0 S5 38 I BB A 5 41 i 1. PBMC H miR-21 BUMZG T EF, $&nitiE B
B9 JAK #4154, 38 IS BEIT JAK/STAT @B 1A ST R IR R %, & n Aeilfid Fh s miR-21 K Fis 216G
SRR . ROC Z0#i &K EL, PBMC ' miR-21 ik & CCP Xf RA BRI Wi A — e, —FHEEARHES
Wi i S . 28 miR-21 ACSFAS ISR Fh CCP ke 5w B, (IRR B AL, X T REFIETT RA, FIH
IS FH 7 AL /N oy R T 25 55 G TS B e 5 R .

HATIER L RA BORESNITENR il 2 MR dahs . EUARFR Rk G b, AR bn C 36 R
KATH. KOG 4. ESR. CRP &%, EWIBAREFEAIR T H . RIEI A5, ZE& TR HE DAS28,
TEPEICT 5 RGMEIRE(CASI)SE . ESR WA BIR S Wi A4S . s A AR 7 RO TS #0 BH 2
HE . CRP Z&Xf RA SRS Ry SO H BB S HNE . —MRAERIE RPN H SRR e, 2
P B ASIK I 5 B N B, TSI IS, 81 B 1E % AT R B A L L e R bR B, {HAT ESR —F¥, CRP
ZEZFEEREN, RUENREESIERSE R, miR-21 Rik/KTF5 CCP K DAS28 14 2 fitf>%,
XHER miR-21 [k T 5 RAJH SIS MEMOC.

22 b, AW KEL miR-21 78 RA B4 1 PBMC th %A M AT AES RA BFIREA X, miR-21 £
K RIE N RA B 2 Wi 125 48 b, CCPAE N AR J 2 WidR b, BCA miR-21 B2 Wi 58 &
AWFFREY, FLEBAEN JAK 6170, B 7T JAK/STAT @ik, & alfeimid i+ miR-21 KIERIT
YEH . BEE X miRNAs #F 7R N, BAEFRAT T8 70 1 i miRNAs 7E 90 R G0 % 5 B Gy MR 52 2% 1) ik
RIERE R IER, XA BT RRATE AR R R 00°F, A BT RATFH miRNAs 7 F#E
RV LI, KGR YT 28 KGR R AT IR 7§ A

EE&WHE
(SRS I ZEk 2Ub0E 08
P
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