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KRR £ REHVEREIE £ E LINC00638 i Ri%
& E B RS R B S

FhEEAK, xR, BER, MK, TA2, kg’
(1. ZRPEZ R AR, AR 2300315 2. P EZ R i — B ER KSR, &8 230031)

FEE] BaY: SRR (theumatoid arthritis, RA): LI M JAE FOCTT BEIR S B AFAE ) B B Se B T
RIENL . AN R RA R B ZA YT, AARBI BRI TS A AN 8 S ie SRE oAty , e b N2l il . ARFSR
WK 4% TF 4wt RNA (long non-coding RNA, IncRNA) LINC00638 7% RA Y HGE FHIE S & 7N 1P i 3635, BEEDFST
LINCO00638 St s . RERAE . SAALIIIRFRAIASCNE, PRI LINC00638 FEid Fe ik AT 00 I 44 RA 1 5
FE R LR 2 4T (fibroblast-like synoviocyte, FLS)AYARAE W -5 LN HLE] . ik MALRBPEARZE MR
P2 e AR 48 151] RA 8 PAJBE BE UE A8 35 R0 27 ) 1 5 (R, 03l RA RN R4 . SR real-time PCRAG N 32 1K %
A1 JE 1L B4 %% 40 fifd (peripheral blood mononuclear cell, PBMC)H LINC00638 F{) % ik o 2 FH i 16 £ 28 % 6 5 (enzyme
linked immunosorbent assay, ELISA)F il Ifl 7% H H A~ & (interleukin, IL)-10, IL-17., 8 IRFE F F -o(tumor necrosis
factor -o., TNF-0), PJ [ (malondialdehyde, MDA). Ifil4]. 2% & ¥ 1(heme oxygenase-1, HO-1). #E LY 1L 2
(superoxide dismutase 2, SOD2)fJ ik, K Spearman J7 /5% RA £ 3 LINC00638 5 £1 41 i 1T [ 2 (erythrocyte
sedimentation rate, ESR). C JZ i £ [-{(C-reactive protein, CRP), ZEXUE K F (rheumatoid factor, RF). HINE MK
PU 4 (anti-cyclic citrullinated peptide antibody, anti-CCP) [ AH G, - W 4% L 5 28 &b 3¢ 15 % 95 1% 8l ¥ 43 (Disease
Activity Scores for 28 Joints, DAS28). RAMBIIEMEI LS. MEEIIT-43(Visual Analogue Scale, VAS). fEJEH
PF- i #2 (Self-rating Anxiety Scale, SAS). Il H 1F- 1= #% (Self-rating Depression Scale, SDS)IT/rAYE &R . LA RA-PBMC
%S RA-FLS, # 57 RA /K SN 40 B SC 6 A8, #4238 LINC00638 1 2 35 5 B2 F1 /N T4 RNA(small interfering RNA,
SIRNA), F¥5 HE g 2 RA-FLS P 4S80 70 M 4 41 . pcDNA3.1-XFFR4] . pcDNA3.1-LINC00638 41 . siRNA-X} H#
4. siRNA-LINC00638 41, K J1real-time PCR Al izt ik HORL AT siRNA e ek 3¢, ELISA AKG 452 TNF-a, IL-10
Fib, RIEIOCERMMA AU AAE T HO-1, SOD2 &KL, 4R SXTMAAHLL, LINC00638 7E RA 4141 il
BEARFEIA(P<0.01), LINC00638 371 & T AEFRFIE (receiver operating characteristic, ROC)[HZE T 1fiF!(area under curve,
AUC) 4 0.9271. RA 4 DAS28 1434 5.70(5.40~6.50), RA i HIEME L FL 4324 20.00(17.00~23.00), VAS #-434 7.00
(6.30~8.00). ‘5 X%FMRZH AL, RA 41 ESR, CRP, RF. anti-CCP. SAS PE4). SDS P43 W 3 7t i ($4 P<0.01).
Spearman A ¢ P43 Hr 45 58 WR : RA I8 #UBBHIIE 8 4 LINC00638 5 ESR(r=-0.532, P<0.01). CRP(=-0.367, P<
0.05). TNF-a(=-0.375, P<0.01). MDA(=-0.295, P<0.05). DAS28 (=-0.450, P<0.0D)ZJ'EHAf3%, 5SOD2 2 iF
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HH(=0.370, P<0.05). RA-FLSZ:RA-PBMCi%E S5, LINC00638 FEik/KF i & %MK (P<0.01), FH PBMC Kl
AE A 2% [ Ik RA-FLS 9 LINC00638 635, #§ 7] S% H] PBMC i 3 i) RA-FLS SCEG A7 . 15 pcDNA3.1-% FEZH AR 1L,
pcDNA3.1-LINC00638 41 LINC00638 . IL-10. SOD2. HO-1 ik i TH (4 P<0.01), TNF-o ) iAFEK(P<0.01);
5 siRNA X HEZH A L, siRNA-LINC00638 2] LINC00638 ., IL-10, SOD2. HO-1 3 & # %A% (3 P<0.01), TNF-o i} %
FHE(P<0.01). Z5i: LINCO00638 7E RA MR BHUE B AN i b AR IR, SPIRIE SN . RPERAE . A LN
FRAFAEAHDGNE . 333K LINCO0638 BERERE T IAME RN T, LRI T, $Embrsa tbimt:, Mmin oiis RA RAES
FALN I . LINC00638 S AL B RA H 4N Il PBMC #4742 s e i, LA R R AS B T 45 51
2% 5 IncRNA . RIRAGIZIE I FE S E W) 7 h b5, Al e Pk P9 il RNA A B2 3 — 2D iF9Y LINC00638 #E 1] Y /)
RNA 5 mRNA.
[EEIA] KRBT R IBHYFFHIE; 45E; A Lhi; LINC00638

Expression of LINC00638 in rheumatoid arthritis patients
with damp-heat obstruction syndrome and the regulatory
mechanisms for inflammation and oxidative stress

SUN Yangqiu', LIU Jian*, ZHOU Qin’, CHEN Xiaolu’, DING Xiang’, ZHANG Xianheng’

(1. Graduate School of Anhui University of Traditional Medicine, Hefei 230031, 2. Department of Rheumatology,
First Affiliated Hospital of Anhui University of Chinese Medicine, Hefei 230031, China)

ABSTRACT Objective: Rheumatoid arthritis (RA) is an autoimmune disease characterized by chronic
inflammation and joint destruction. Both inflammatory response and oxidative stress
contribute to the pathogenesis of RA. Oxidative damage can induce and aggravate the
imbalance of immune inflammation and promote cell and tissue damage. In this study, the
expression of long non-coding RNA (IncRNA) LINC00638 in peripheral blood of patients
with RA damp-heat arthralgia syndrome was observed, and the correlation between
LINCO00638 and disease activity, immune inflammation and oxidative stress indicator was
investigated. Subsequently, the mechanisms for LINC00638 in regulating the inflammatory
response and oxidative stress in RA fibroblast-like synoviocyte (FLS) under the condition
of overexpression and interference were further explored.

Methods: In this study, 48 RA patients with damp-heat arthralgia syndrome and 27 normal
healthy subjects, who came from Department of Rheumatology, First Affiliated Hospital of
Anhui University of Chinese Medicine, were included; and they were divided into a RA
group and a control group. The expression of LINC00638 in peripheral blood mononuclear
cells (PBMC) from the subjects was detected by real-time PCR. Enzyme linked
immunosorbent assay (ELISA) was used to detect serum interleukin (IL)-10, IL-17, tumor
necrosis factor- o (TNF- o), malondialdehyde (MDA), heme oxygenase 1 (HO-1) and
superoxide dismutase 2 (SOD2) expression. Spearman method was used to study the
relationship between LINC00638 and erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), rheumatoid factor (RF), anti-cyclic citrullinated peptide antibody (anti-
CCP), and to observe the relation between LINC00638 and the Disease Activity Score of
28 Joint (DAS28), Quantitative Score of Damp Heat Syndrome, Visual Analogue Scale
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(VAS), Self-rating Anxiety Scale (SAS) and Self-rating Depression Scale (SDS). RA-FLS
was induced by RA-PBMC, and the RA in vitro cell experimental model was established.
LINC00638 overexpression plasmid and small interfering RNA (siRNA) were constructed
and transfected into RA-FLS. The cell experiments were divided into 4 groups: a pcDNA3. 1-
control group, a pcDNA3.1-LINC00638 group, a siRNA-control group, and a siRNA-
LINCO00638 group. The transfection efficiency of overexpression plasmid and siRNA was
detected by real-time PCR, the expression of TNF-a and IL-10 was detected by ELISA,
and the expression of antioxidant proteins HO-1 and SOD2 was detected by
immunofluorescence.

Results: Compared with the control group, the expression of LINC00638 in the RA group
was lower (P<0.01). The area under the curve (AUC) of the receiver operating
characteristic (ROC) curve of LINC00638 was 0.9271. The DAS28 in RA group was 5.70
(5.40-6.50), the Quantitative Score of Damp-heat Syndrome was 20.0 (17.0-23.0), and the
VAS score was 7.0 (6.3-8.0). Compared with the control group, the ESR, CRP, RF, anti-
CCP, SAS and SDS scores in the RA group were significantly increased (all P<0.01).
Spearman correlation analysis showed that: LINC00638 was negatively correlated with
ESR (=-0.532, P<0.01), CRP (»=-0.367, P<0.05), TNF-a (r=-0.375, P<0.01), MDA (r=
-0.295, P<0.05), DAS28 (r=-0.450, P<0.01), and which was positively correlated with
SOD2 (=0.370, P<0.05). After the induction of RA-FLS, the expression level of
LINC00638 was significantly decreased (P<0.01), indicating that the stimulation of PBMC
could effectively reduce the expression of LINC00638 in RA-FLS, so the experimental
model of RA-FLS-induced by PBMC was utilized. Compared with the pcDNA3.1-control
group, the expressions of LINC00638, IL-10, SOD2, and HO-1 in the pcDNA3.1-
LINCO00638 group were significantly increased (all P<0.01), and the expression of TNF-a
was decreased (P<0.01). Compared with siRNA-control group, LINC00638, IL-10, SOD2
and HO-1 in the siRNA-LINC00638 group were significantly decreased (all P<0.01), and
TNF-a was significantly increased (P<0.01).

Conclusion: LINC00638 is down-regulated in the peripheral blood of RA patients with
damp-heat arthralgia syndrome, which is correlated with disease activity, immune
inflammation and oxidative stress. Overexpression of LINC00638 can down-regulate pro-
inflammatory factors, up-regulate anti-inflammatory factors, and increase antioxidant
enzyme activity, thereby improving inflammation and oxidative stress in RA. LINC00638
is the differential IncRNA obtained by the research group’s previous high-throughput
sequencing of the whole transcriptome of peripheral blood PBMCs in RA patients and
validation of clinical samples. In order to deepen the molecular biology research of this
gene, the microRNA and mRNA targeted by LINC00638 can be further studied from the

perspective of competing endogenous RNAs.

rheumatoid arthritis; damp-heat arthralgia syndrome; inflammation; oxidative stress;
LINC00638

25 XU 7Y 48 (theumatoid arthritis, RA)J&—Ffr AR, SRR KA . R RESHTEALT AL A
DA P SR FIOC 19 BEIR g SRR 1 B B e Mgk TERI KA O, RA EUL AT 75 & BN H 480
JA L LA B B A L IR L A R AR O &2 AT B o S i s AR U 7
TR LAY, B R R RO R B AR RA S RAJETPEE “BHE" Jums, 1A BH IR I R
B P A8 SR AT R Bl i 5 F00 OG 5 J) EB AR AE I 1 B 2 IR DL BIEAR 3 BT, IR 2 R I R OGOk
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i, EHEA, TR ARLL. TSR, H AL,
HE, PRIEESE, SCREEIRE R A
PR I 21 R B RAE R o K AR S i RNA(long
non-coding RNA, IncRNA)J& 1 5 200~300 4% 1
PRI ARt RNA 70 F, AN S AR 1) 4 2
FIBTRE J), Al T 57 RNA(microRNA) - [ 54
TR A, KBRS R SR IR OKE AT A
¥, S5 40 0000 A B R B AR L DR A T T
FEE B LINC00638 /& 2 15 RA I HF BHLIIE 6 i %
SiE . AN R IncRNA

AR 3 4 LINC00638 7F RA I AL HIE A
# A JE I A 4% 40 MY (peripheral blood mononuclear
cell, PBMO)HWRIL, ZHT 3L N 5 I IR G e 4 9 45
bro HL D7 . SUAR R R bR . R JEAZ (Self-
Perception of Patients, SPP)im &P/ UAHICM:, it
RA ¥ U EH IE 2 35 PBMC 55 3 RA HUH WS IR A AL &F
4 41 Jfd (fibroblast-like synoviocyte, FLS), #:37 RAA
SR SE IR A i e B LINCO00638 3o 3 3k [k
5 /N4 RNA(small interfering RNA, siRNA), #i+
LINCO00638 X RA-FLS 4l fitl Xl ¥ K Hit & 1k 2 F1 Y
S

1 BRETE

L1 IARFE R

W 2021 45 1 A #2021 44 A2 TR EHE
2R — M BE B KR 48 191 RA 1 AR BH TE A8
ERRALL, Ho 51341, L3504, 4F#(56.48+
6.42)% , FHFEH5.00 (1.00~10.00)4F . Y33+ 27 11
HARMEE XA, Hrh B e, w214, ik
h(55.85+10.49)% , PILLAERE | PG 22 R TEGe i
B (FP>0.05). AHFFETESE B RO 2 50 B
FEMH (L https://www. clinicaltrials. gov/, JEM*5 .
NCT04136262), Frf7 & A AE R E, A5
SR BE 2 KA — MR BE A PR S it v IS
SCHti(2019AH-12).,

5 R F8 b - 21 40 Bt 9T F% 8 (erythrocyte sedimen-
tation rate, ESR), C /2 Jif &5 H (C-reactive protein,
CRP). ZEXU% A F (rheumatoid factor, RF), $LFHJK
R K LA (anti-cyclic citrullinated peptide antibody,
anti-CCP) ., 28 &b 5¢ 7 9 1% 31T 43 (Disease Activity
Scores for 28 Joints, DAS28),

i j A M SRV BE A : 1A 2 -10(inter-
leukin-10, IL-10), 142 17(interleukin-17, IL-17),
Ji e SR HE K F--a(tumor necrosis factor -, TNF-a). N
— ¥ (malondialdehyde, MDA). Ifil £1 % % & W 1

(heme oxygenase-1, HO-1), # & 1k ¥ I 1k i 2
(superoxide dismutase 2, SOD2),

SPP 3 : SR RATRHIEfR S LA . A
#IITF43(Visual Analogue Scale, VAS)., £E HIT&E %
(Self-rating Anxiety Scale, SAS). Il H PF-i# % (Self-
rating Depression Scale, SDS)#E4T1F4r, 4K &,
VRIS e . AR . AR IR R R AR

1.2 BN, HEBRARAE

YHARRUE: F5A RA TE 2 Wibr R RA JR IE
S G R r AL IEIZWbRET . HERRARE . DSES
BIATEE T 3 2R LAEIRIIE 5 3) G I
AR A B B e R . I DR
FEEL M YR s 4L TCAET A FEEE
T S)IIZ AR

1.3 SRR FIRALEE

DMEM ¥ 5% 5 F 52 [E Hyclone A F] 3 A 4M#
T B2 40 43 25 9 1A H 95 [E GE Healthcare A 7 ; RA-
FLS 4 kI A 118 3% B A W E AR B A BR A
ELISA i &l [ UL R LA RS AL O
A& H H A TaKaRa 22 1 5 SOD2 HLR (BB A 1:
200). HO-1Hii& (/NPT 1:400)3 14 H 5% [ Santa
Cruz/Al; pcDNA3.1-LINC00638, siRNA-LINC00638
54 A BT RS0 B B 25 B AR A BRA A
DAPL I A L3 = RAEYH ARG RAF; %
Y5 7 PCR A [ 2% [ Thermo Scientific 23 Al ; xR
10 HRINE AR A RAF; MG
BURE DAL A 2R UL IR A A

1.4 RA-PBMCIREL. SR RA-FLS#LF %

KAE A8 0 RA 2H fB 4 . 27 0% IR 20 32 4 3 i ok
455 mL, RSB SFIARFR A A= BRER KA 776 7 o
NG o N 108 R S ) | AN LT S = = NG
X2 000 r/min &5 .0> 20 min; W RS 0B o (6 20K
Yr; A& PBSIRAS, LA 800 r/min Z5.0> 8 min,
HYE, EE 2K, 5FRA-PBMC, HE %M.

WAL B K RA-FLS 40, & 1kTHbE =S
L>(1 000 t/min, 5 min), FERFK, HPBSEE2H,
HIDMEM H5 37368 B, %208 3x10° /41 /AL Fh 2 6
FLA . R Transwell /N6 RA-PBMC 5 RA-FLS
PL3:1 He iRl 555, PBMCE T 2, FLSHUE
FTTE, BAFRFE PR 24 h, W& 53
70%~90% B}, EBEAFLP A Transwell /N2 . MR
YEULH , K F Lipofectamine 2000 5 i 28 ik it #i |
siRNA LKA i B X BB %% 2 22 RA-PBMC 55 $: 1)
RA-FLS. #8550 4>~ 4 4 : pcDNA3.1-XF R4 |
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pcDNA3.1-LINC00638 41 . siRNA-X & 241 . siRNA- mixture Y45 uL, 1EW . KI5 ¥45 1 ul, cDNA
LINCO06382H ., 5L f5 4k iF: 48 h, WAE4NHE M |- 1 pL, DEPCAbFE/K 2 pL. FEMIEE 3AELL, Lip-
T e et . actin fE RIS L o A SLIG (14 4347 i R ARG A

W5, ACt{E=H 13 P (17 1 Ce{E - 9 2 JE 1 °F

s AN
1.3 Real-time PCR 231 HICHUIL 2T RNA MR RIA R, B3I

P ICA0 B B RNA, 5% 5% 4 AL cDNA, Real-

AL,
time PCR JZ i #& & & 10 pL, £ 4% SYBR Green
%1 Real-time PCRS|#1F 5l
Table 1 Real-time PCR primer sequence
FEN 44 P EE op Em 5 14)(5'-3") B a5 19)(5'-3)
p-actin 96 CCCTGGAGAAGAGCTACGAG GGAAGGAAGGCTGGAAGAGT
LINC00638 120 CCATAGCCGATTAGCTGTCA AATGCCGAACTGGAGGTG
1.6 ELISA #ifll N, PRLRIA] FEBCR IS REAS (R 36 s AT RS

WCAE LT B FLS 55 9% LB W, ™A% Fie B 451U A1) 3 A BRI R T P A B B 1 A, 5 3 I A
UL B T EAE, B IL-10, IL-17. TNF-a. BOIM(P,,, P,o) 137, PR LRCR R FIAG S, LA

MDA . HO-1. SOD2 )ik, P<0.05 HEFASHFR X,
ln.',-"—-',_ S LA ﬁ:ﬂ
1.7 REWEE 2 4 B

B 40 o 2 e 6 fL AR, A TR [E a2

10 min; LL2E ML £ A 30 ming LRI, %0 2.1 LINC00638 7 RA 32 #J8 FH iF &£ 3 PBMC H 1
—Pi, T37TCHF Lh; KA THET, MATOCTI kB e s mEiEs

(R RELLM 1:400), T 37 CHEILMEE 20 min; DAPIE ST R4IAR L, RA 41 PBMC Hi LINC00638 1 %
o5 ming FTHIOIEEER . B A FIE R, ESE R KK 0 R (P<0.01). SR F 52t 3 T/ 45 4F
BEP I REENR . 96 BB T MILFLS (receiver operating characteristic, ROC) Hil £& 3F 1l
A, BPERR ARG LINCO00638 FiZ Wi i, ROC 14 F i B (area under
curve, AUC) A 0.9271(95% CI: 0.87~0.98), % I
LINCO00638 EAT # 4 o4l BHZ Wil o IX 43 RA 41
X RECEH A fo A R T O 0.91, X R I R R
85.42%, N 88.89% (& 1),

1.8 it AbiE

R SPSS 24. 055 AR IFIEFFHORAH T . R
GraphPad Prism 8.0.1 X 24 A, T RER K
B, IEZ O TR A M R 22 ) 2

151 100
—— LINC00638
80 TR =2
=@ Pid
'% § 1.0 | 3 8 #
2 > 60F ot
£ [ 5 -
55 =] L+~ AUC=0.9271
BB % 10k It 95% CI: 0.87-0.98
<% 05F z L P<0.0001
=B ol 7 Cutoffvalue=0.01
7 Sensitivity=85.42%
o Specificity=88.89%
4 1 1 1 1 ]
Control group ~ RA group A 0 20 40 60 80 100 B

100%-Specificity/%
1 LINCO00638 7£ RA £A PBMC F KA % ROC B 5547
Figure 1 Expression of LINC00638 in PBMC and ROC curve analysis in the RA group
A: Low expression of LINC00638 in PBMC in the RA group by real-time PCR; B: Diagnostic utility of LINC00638 by ROC curve.

**P<0.01 vs the control group.
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2.2 RA 4B5ME M A 4088 B F R S 44 M s FRAI R %
S5XFBAME, RAASMNE M IL-10, SOD2 %

K- i AR (2 P<0.01), IL-17. TNF-o.. MDA,
HO-1 F kK B E TR P<0.01, E2),

200 400 500 -
k& sk
400} T
~ 150} ~ 300} o
L L E
g £ £ 300f
2 100} 2 200} &
= = 3 200}
= oy = 2
0 0 0
Q A B C
\q{}o\’ %@\ﬁ s ooQ oéo& \q{}@» o\f\ﬁ
& F «° F & &
Go“ N Qo“
1000 8000 30
3k 3k % %k
e ~ 6000} T o
) Q = 20t
g 600f £ fﬂ
2 2 4000t £
2 400r = 8 -
a @) o 10+ T
= jant - n
gl | il
0 0
N N D N R E N R F
& & \& & & &
«© & & & & <&
N c/o‘\ Co‘\

B2 RAFIXRAMBEREFREUEHIERREH LS

Figure 2 Comparison of expression of serum cytokines and oxidative stress indicators between the RA group and the control

group

A:1L-10; B: IL-17; C: TNF-a; D: MDA; E: HO-1; F: SOD2. **P<0.01 vs the control group.

2.3 RAAIGKREREER. BFSPPIESHIENL

RA 20 DAS28 7434 5.70(5.40~6.50), RA {BHGIE
fige 1 A FR 23 4 20.00(17.00~23.00), VAS PF43 4 7.00

R2 RAAMRKRERERIR. SPPITSHEWL

(6.30~8.00), SXTHAZAAHLL, RAZ4IESR, CRP, RF,
anti-CCP. SASiT4» . SDS 4334 b 3 F+ &5 (3 P<
0.01, #2).

Table2 Changes of clinical immune inflammatory indexes and SPP scores in the RA group

2057 n ESR/(mm-h™) CRP/(mg-L™) RF/(U-mL™) anti-CCP/(U-mL™")
XJREZH 27 8.41+4.35 3.56+1.28 9.39+3.98 2.51+0.94
RAZH 48 36.00(26.00~64.00) 13.36(4.38~37.53) 106.40 (48.80~222.10) 111.5(38.40~295.50)
tZ -6.775 -4.416 -6.766 -5.392

P <0.01 <0.01 <0.01 <0.01

©Journal of Central South University (Medical Science). All rights reserved.



HRIR T AR HIEBHIE B LINC00638 193¢ 15 KRR R AE FAAL R FHLE]  Fhafk, 46 189

F25D)

15 SAS ¥4} SDS ¥4} DAS28 43 RA JEAGE AR VAS PF43
XFHRZH 40.83+6.66 37.22+13.09 - - -

RA4L 52.50(46.25~61.88) 61.82+13.57 5.70(5.40~6.50) 20.00(17.00~23.00) 7.00(6.30~8.00)
1z -0.484 -7.627 - - -

P <0.01 <0.01 - - -

ESR: ZLZNMEUIIETR; CRP: CRWAEM; RF: EKIBHF; anti-CCP: HIMIRNEMIMIIIAR; SASTES: HIE [ IR R
s SDSTE4Y: AR APERE I ; DAS28: 284 XA HRIR shiEsr; VASTESY: Wt iiLlifs,

2.4 LINC00638 5lia [k ez R AEHEIR. HIEEF. CRP(=-0.367, P<0.05). TNF-0(r=-0.375, P<0.01).
ERAAVE S €t AN L EE S B iy MDA(=-0.295, P<0.05). DAS28(=-0.450, P<0.01)

Spearman AH J¢ PE 4+ M 45 R B R : RA @A B %, 5 SoD2 & IFE M & (=0370, P<
LINCO00638 () £ 3% /K *F- 5 ESR(=-0.532, P<0.01), 0.05; [K3).

150 r=—0.532 250 r=—-0.367 550 r=—0.375
~ P<0.01 = 200 P<0.05 T, 500 e P<0.01
= & £ . .
100 s e 2 S .
g s %D 150 5 fée 450 \C*\‘.\.
< = 100 3 400 R
Z 50 & S B R A
m . o 50 N&' E 350 3
0 1 i ] 0 ) R ] 300 1 ie I
0.5 1.0 1.5 0.5 1.0 1.5 0 0.5 1.0 1.5
Related expression A Related expression B Related expression C
level of LINC00638 level of LINC00638 level of LINC00638
150 r=—0.295 20 r=0.370 8 s r=—0.450
= P<0.05 = P<0.05 e %8 e P<0.01
O 215 . 6 \'t‘s*
£ 100 o ‘e = o e ® Uidioos
0 < 80 e o n .
& T S £ 10 e <4 ‘
< 50 vt e S r it a
% o 5 LR 2
1 1 il | £ 1 1 1 1 1 ]
0 0.5 1.0 1.5 0 0.5 1.0 1.5 0 0.5 1.0 15
Related expression D Related expression E Related expression F
level of LINC00638 level of LINC00638 level of LINC00638

3 LINC00638 5 RA 4 lIi& FRIEFRIIHE K 5 4

Figure 3 Correlation analysis between LINC00638 and clinical indexes in the RA group

A: Correlation analysis between LINC00638 and ESR; B: Correlation analysis between LINC00638 and CRP; C: Correlation
analysis between LINC00638 and TNF-a; D: Correlation analysis between LINC00638 and MDA E: Correlation analysis between
LINC00638 and SOD2; F: Correlation analysis between LINC00638 and DAS28.
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Figure 4 Transfection efficiency of LINC00638 overexpressed plasmid and siRNA

A: LINC00638 expression in RA-FLS stimulated by RA-PBMC. **P<0.01 vs the RA-FLS. B: Detection efficiency of LINC00638
overexpressed plasmid and siRNA by real-time PCR. **P<0.01 vs the pcDNA3.1-control group; f1P<0.01 vs the siRNA-control

group.
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Figure 5 Effect of LINC00638 on the expression of TNF-« and IL-10 in RA-FLS

A: Expression of TNF-a by ELISA; B: Expression of IL-10 by ELISA. **P<0.01 vs the pcDNA3.1-control group; 11P<0.01 vs the
siRNA-control group.
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Figure 6 Effect of LINC00638 on HO-1 and SOD2 protein expression in RA-FLS
A: Expression of HO-1 protein by immunofluorescence assay; B: Expression of SOD2 protein by immunofluorescence assay.

Merge: Dyeing superposition. **P<0.01 vs the pcDNA3.1-control group; T1P<0.01 vs the siRNA-control group.

3T it

RAJEF R EHZRGMENE, RIEENA S
TREVES , K SEE . . MIMSEZ R R
A&, LncRNATE H B VEPais . I 5 2 i
W2 FIHOR M B 6, 2T R ] IncRNA
TERA FBRFEANE I . T A S 40 i P A AR S R
ik, Z5ERABIRERE, AR RTIaE%
WILINC00638 5 RA RAE . AALNIHA ¢, ALk
— Bl I R N SE 5 A0 S B R ATE Y FL R AR AL
il . ASHEST 7R LINC00638 75 RA 11 P BH 1IE 5 2%
PBMC H1 2[££k, ROC #hZk i F20.9271, 4k
Youden 6%, LINC00638 7 RA £H 5% FE 4H () e A
Wi B4 0.91, X N () B AE o 85.42%, FF 0
88.89%, #FMILINC00638 n[ftZ 5 RAME, JHHH
BRI KMME . Beoh, BFoE 30 HAe B
A JUMRFERE . MEMER) SR AR | S8 . AT
LR o P A o At B P F R

AALR T R K & A e [ = ROS . 16 MR
FSEER, DU LR s s A2, 5l —
RANFEE RN, SFEHL. M. APt
sk . INERNRAE RN, SRS EEE )
FEAK, 25 RABIRIY KRBT, MDA &g it
AL =, HACT B AR s e T AL I i B AR
KT, SODBRNBL A RGN EZ L L, ARAE
eSS BR A AL (B H 3L, SOD Ik e B HLIA T &
fLRE SRS . HO- VRN M+, HAPiR .
PLEAIEH . FEARWFEH, RA MRV BHIIE & S
Il IL-10, SOD2 # ik /K F& K, IL-17. TNF-a.
MDA, HO-1FEik/KF-Fhim, RUIRA BEILAMER
B FACETh i, AR T ARG, S A R ok P
ThE, myTEALAE IS . HO-1 K- T ALk
Xt AL R e R . F 5 IR . HO-
176 RA SRFAMEINL . W IELH L oA AR RIFERE B T
S RABWIG S . RPERIEAETEAR AN . TEARFR
T, RA VI BHUE BB B TE SR, o SOE I

©Journal of Central South University (Medical Science). All rights reserved.



192

PR AR (BE2EI ), 2022, 47(2)  hitp:/xbyxb.csu.edu.cn

N R, R RFERE AR IARTE S,
AH S 1 43 BT % W] LINC00638 5 ESR. CRP. TNF-a.
MDA . DAS28 2 AH, 5 SOD2 #IEME, #—
LRI LINC00638 5 RA R4 . AALN ARG, 250
WGP IR RA A e — B R £ & . ARTS
B, SEIRIGSNE . ARG . AUFIE AR TR

FLS f& RA RAETE W AY = ZERON A, AT bR
FEAYIFAT R, AnpE s e sR . R | B
WEMREMITSAE S, fEApEsg . T8 . i
SRAE 19 7 1 R AR EAE R, ik — oY
LINC00638 X} RA-FLS RAE . E ALK FEm , A
7% K H RAJEHFE LR 3 PBMC 5 RA-FLS HH5 7%,
A RA BBE RN S 5 8 AL N IR . i g If
EEYL LINC00638 143 F 15 Fll siRNA % RA-FLS, il
45 R 263K LINC00638 fiEfg I Z L ¥k RA-FLS
IL-10, SOD2. HO-1%3k, F&K TNF-a ik, Ml
2R LINCO00638 80 H AH iz i e ik ka #he o 40 Jf 52 56 )
B LINCO00638 it =ik A7 F| T8 5% RA-FLS 15 /) %
E SN | SRR AR

Zi EFTd, LINC00638 7E RA JB HH FHIE £ % 4h
Jal b RALRE, I H SRS SE . I RIE .
AR AR PRAFFER C T, DL RA-PBMC i/ 5 RA-
FLS F4 A0 SE s A5, 3l i X LINC00638 i#E4 11 3
KA, FH LINC00638 AEf% F I8 TNF-a, I
IL-10, HO-1, SOD2 ik, FRIRfERH T, FhHEl
REF, FEEPUAILEEETE, IMSEE RA RIE S5 A
FEN -

EERBAAER: x& BSCE . esUEk; A
A RGBT, R L R . Gt
B2 RBIEE . e sciBek; Mg eI .
&I TA RBIRE . Sitabr; kkile
SRR TR CIE Gav e

PR s VEE S FRICEMTAIE e

/|

S 3Lk

[1] Lioger B, Edupuganti SR, Mulleman D, et al. Antigenic burden
and serum IgG concentrations influence rituximab pharma-
cokinetics in rheumatoid arthritis patients[J]. Br J Clin
Pharmacol, 2017, 83(8): 1773-1781. https://doi. org/10.1111/
bep.13270.

[2] Prince FH, Bykerk VP, Shadick NA, et al. Sustained
rheumatoid arthritis remission is uncommon in clinical practice
[J]. Arthritis Res Ther, 2012, 14(2): R68. https://doi. org/
10.1186/ar3785.

[3] Jin H, Ma N, Li X, et al. Application of GC/MS-based

metabonomic profiling in studying the therapeutic effects of

[4]

(5]

[6]

(7]

(8]

(9]

[10]

[12]

[13]

[14]

aconitum carmichaeli with ampelopsis japonica extract on
collagen-induced arthritis in rats[J]. (Basel,
Switzerland), 2019, 24(10): 1934. https://doi.org/10.3390/mole-
cules24101934.

Triaille C, Vansteenkiste L, Constant M, et al. Paired

Molecules

rheumatoid arthritis synovial biopsies from small and large
joints show similar global transcriptomic patterns with
enrichment of private specificity TCRB and TCR signaling
pathways[J/OL]. Front Immunol, 2020, 11: 593083. (2020-11-
23)[2022-01-23]. https://pubmed.ncbi.nlm.nih.gov/33329580/.
Song B, Li X, Xu Q, et al. Inhibition of BMP3 increases the
inflammatory response of fibroblast-like synoviocytes in
rheumatoid arthritis[J]. Aging, 2020, 12(12): 12305-12323.
https://doi.org/10.18632/aging.103422.

Luo X, Chen J, Ruan J, et al. Kriippel-like factor 4 is a
regulator of proinflammatory signaling in fibroblast-like
synoviocytes through increased IL-6 expression[J]. Mediators
Inflamm, 2016, 2016: 1062586. https://doi. org/10.1155/2016/
1062586.

LI, EWRE, ILR, 55 . RGBT RIFIESS G127 e M)
rhE 2R, 2018, 59(20): 1794-1800. https://doi.org/10.13288/
j.11-2166/r.2018.20.018.

JIANG Quan, WANG Hailong, GONG Xun, et al. Guidelines
for diagnosis and treatment of rheumatoid arthritis[J]. Journal
of Traditional Chinese Medicine, 2018, 59(20): 1794-1800.
https://doi.org/10.13288 /j.11-2166/r.2018.20.018.

Wen J, Liu J, Wang B, et al. Prediction of self-perception of
patient in rheumatoid arthritis with the key RNAs expression
profiles[J/OL]. Front Med (Lausanne), 2020, 7: 567. (2020-09-
18)[2022-01-23]. https://pubmed.ncbi.nlm.nih.gov/33072778/.
SCaRE, KM, T AR, G5 . 28 XU OC T 48 SR AL O B
IncRNAs F&35 1% i i BE 30 UE SR DM 23 BT [, KU 55 26715
4, 2020, 9(6): 6-11. https://doi. org/10.3969/j. issn. 2095-
4174.2020.06.002

WEN Jianting, LIU Jian, WAN Lei, et al. Screening, validation
and correlation analysis of expression profiles of key IncRNAs
for oxidative stress in patients with rheumatoid arthritis[J].
Rheumatism and Arthritis, 2020, 9(6): 6-11. https://doi. org/
10.3969/j.issn.2095-4174.2020.06.002

Aletaha D, Neogi T, Silman AJ, et al. 2010 Rheumatoid
arthritis classification criteria: an American College of
Rheumatology/European ~ League  Against ~ Rheumatism
collaborative initiative[J]. Arthritis Rheum, 2010, 62(9): 2569-
2581. https://doi.org/10.1002/art.27584.

Luo Q, Xu C, Li X, et al. Comprehensive analysis of long non-
coding RNA and mRNA expression profiles in rheumatoid
arthritis[J]. Exp Ther Med, 2017, 14(6): 5965-5973. https://doi.
org/10.3892/etm.2017.5284.

Hu X, Tang J, Hu X, et al. Silencing of long non-coding RNA
HOTTIP reduces inflammation in rheumatoid arthritis by
demethylation of SFRP1[J]. Mol Ther Nucleic Acids, 2020, 19:
468-481. https://doi.org/10.1016/j.omtn.2019.11.015.

Peng T, Ji D, Jiang Y. Long non-coding RNA GASS5 suppresses
rheumatoid arthritis progression via miR-128-3p/HDAC4 axis
[J]. Mol Cell Biochem, 2021, 476(6): 2491-2501. https://doi.
org/10.1007/s11010-021-04098-1.

PR, UG, DT, 45 KHEIE S RNA Linc00638 X 28X

©Journal of Central South University (Medical Science). All rights reserved.



HRIR T AR HIEBHIE B LINC00638 193¢ 15 KRR R AE FAAL R FHLE]  Fhafk, 46 193

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

MO 4 B SE AN AL N S [T, R 7 BERF R 22
%, 2021, 41(7): 965-971. https://doi.org/10.12122/.issn. 1673-
4254.2021.07.01.

SUN Yanqiu, LIU Jian, XIN Ling, et al. Effects of long
noncoding RNA Linc00638 on inflammation and oxidative
stress in patients with rheumatoid arthritis[J]. Journal of
Southern Medical University, 2021, 41(7): 965-971. https://doi.
org/10.12122/.issn.1673-4254.2021.07.01.

Liu L, Wang H, Zhang X, et al. Identification of potential
biomarkers in neonatal sepsis by establishing a competitive
endogenous RNA network[J]. Comb Chem High Throughput
Screen, 2020, 23(5): 369-380. https://doi. org/10.2174/
1386207323666200401121204.

Zhang YH, Song J, Shen L, et al. Systematic identification of
IncRNAs and circRNAs-associated ceRNA networks in human
lumbar disc degeneration[J]. Biotech Histochem, 2019, 94(8):
606-616. https://doi.org/10.1080/10520295.2019.1622782.
TAER . A BEIE SRS RNA LINC00638 76 £ 5 i iy 2 g
FAERIHLHIRTSE[D]. Jbat: ALt AIEE Bz, 2017.

WANG Yali. Study on the function and mechanism of long non-
coding RNA LINC00638 in esophageal squamous cell
carcinoma[D]. Beijing: Peking Union Medical College, 2017.
Z3C. KAEAR SR AT RNA LINC00638 7£4% 5 111 F R 52 0 2
A A R I A R S AR A T BOIFSE[D]. P22 FhE A
BRI 2 AR, 2019.

QIN Wen. Long non-coding RNA LINC00638 affects the
osteogenic  differentiation of inflammatory periodontal
ligament stem cells under the action of traction [D]. Xi'an: Air
Force Military Medical University of the Chinese People's
Liberation Army, 2019.

NS, EIR, Sk, A5 . MGG S MR A N KA
K FFEALR RSN [T]. EiEp BE 2 A4, 2019, 33
(6): 12-16. https://doi.org/10.16306/j.1008-861x.2019.06.003.
PU Xuemei, WANG Yale, MA Jinmei, et al. Effects of vascular
endothelial growth factor and oxidative stress in patients with
rheumatoid arthritis[J]. Journal of Shanghai University of
Traditional Chinese Medicine, 2019, 33(6): 12-16. https://doi.
org/10.16306 /j.1008-861x.2019.06.003.

WRIRTS, A0, 2R, %5 . RA BT DRI RE ML 16 15 LAk i
bR AR L7 A0 0 PR 1 AR AR DG 0. o [ e
Zk i, 2016, 32(9): 1364-1368. https://doi. org/doi: 10.3969 /j.
issn.1000-484X.2016.09.027.

CHEN Xiaoqing, YANG Youhua, YANG Rong, et al. Corre-
lation between changes in cardiopulmonary function and
oxidative stress indicators and peripheral blood lymphocyte
attenuation factors in RA patients[J]. Chinese Journal of
Immunology, 2016, 32(9): 1364-1368. https://doi. org/doi: 10.
3969/j.i8sn.1000-484X.2016.09.027.

Yang S, Ohe R, Aung NY, et al. Comparative study of HO-1
expressing synovial lining cells between RA and OA[J]. Mod
Rheumatol, 2021, 31(1): 133-140. https://doi. org/10.1080/
14397595.2019.1704976.

A A . SR AR 8K I HO- 1 7K -F A8 Ak K I PR A
S[3]. IWZREEZY, 2018, 58(44): 53-55. https://doi.org/10.3969/j.
issn.1002-266X.2018.44.014

ZOU Jinmei. Changes of serum HO-1 levels in patients with

rheumatoid arthritis and its clinical significance[J]. Shandong

Medicine, 2018, 58(44): 53-55. https://doi. org/10.3969/]. issn.
1002-266X.2018.44.014.

[23] Zhai KF, Duan H, Khan GJ, et al. Salicin from alangium

chinense ameliorates rheumatoid arthritis by modulating the
Nrf2-HO-1-ROS pathways[J]. J Agric Food Chem, 2018, 66
(24): 6073-6082. https://doi.org/10.1021/acs.jafc.8b02241.

[24]  TH, S0, AR B, A TR H X SRR O 48 JR A AR B

RRAR A5 B R i PR 2% 30 A [J]. TR T S 2%, 2021, 32(4): 532-
535. https://doi.org/10.3969/j.issn.1003-6350.2021.04.033.
WANG Min, GUO Feng, LI Guoquan, et al. Anxiety and
depression status and its influencing factors in patients with
rheumatoid arthritis in Hainan[J]. Hainan Medicine, 2021, 32
(4): 532-535. https://doi. org/10.3969/j. issn. 1003-6350.2021.
04.033

[25] sk, XM, BE, 45135 fI2 KU 6T 4 R A IR 2 72 Ak

R FEAH SCHE 43 Br (0] KON 55 06T 48, 2019, 8(11): 15-19.
https://doi.org/10.3969/j.issn.2095-4174.2019.11.003.

ZHANG Ying, LIU Jian, HUANG Dan, et al. Changes in
feelings of 135 patients with rheumatoid arthritis and their
correlation analysis[J]. Rheumatism and Arthritis, 2019, 8(11):
15-19. https:/ /doi.org/ 10.3969/j.issn.2095-4174.2019.11.003.

[26] HFPE, 34k, A% . IncRNA DLEU2 38 i3 J# 15 miR-410-3p %

TR IR ST 58 T M L A 20 IR 5 NS e AR5 )
[J]. P4 B & 2%, 2020, 32(10): 1447-1453. https:/doi. org/10.
3969/.issn.1672-3511.2020.10.009.

SHEN Liping, PENG Wei, ZHENG Ge. Influence of IncRNA
DLEU2 on the proliferation, migration and invasion of
rheumatoid arthritis synovial fibroblasts by regulating the
expression of miR-410-3p[J]. Western Medicine, 2020, 32(10):
1447-1453. https://doi. org/10.3969/j. issn. 1672-3511. 2020.
10.009.

271  Xfek, B, o EL, A5 rph R H A AON 2 RGO 4 1

JOCET 24k A0 0 4% 58 0 T T 0 R D). R 5 O T R
2018, 7(11): 66-70. https://doi. org/10.3969/j. issn. 2095-4174.
2018.11.016.

LIU Jian, ZHANG Pingheng, HUANG Dan, et al. Research
progress of traditional Chinese medicine and its monomers on
the proliferation and apoptosis of rheumatoid arthritis synovial
fibroblasts[J]. Rheumatism and Arthritis, 2018, 7(11): 66-70.
https://doi.org/10.3969/j.issn.2095-4174.2018.11.016.

(R 2% 547 3)

ARSI A IMEEK, XM, A, DRIEEE, T 7, skotfe . 2RRGEC
GBI RELIE £ 5 LINCO0638 )28 1 B HL 42 4 i A4 fL R
BRIHLEI D). TR R (BE 2R AR), 2022, 47(2): 183-193. DOL:
10.11817/j.issn.1672-7347.2022.210376

Cite this article as: SUN Yanqiu, LIU Jian, ZHOU Qin, CHEN
Xiaolu, DING Xiang, ZHANG Xianheng. Expression of
LINC00638 in rheumatoid arthritis patients with damp-heat
obstruction syndrome and the regulatory mechanisms for
inflammation and oxidative stress[J]. Journal of Central South
University. Medical Science, 2022, 47(2): 183-193. DOI:10.11817/
j-issn.1672-7347.2022.210376

©Journal of Central South University (Medical Science). All rights reserved.



