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SHENIBEIT LncRNA NEAT1/HMGBI1-NF-kB p65 &38R RIS X T4
KERBIERHLH

&gl F R, F M REF S, FHEM, REE!, REKRY, RaET
Lo PR RS % 5B 1LFE R4 030801

2. P ERZRFEIA RSB, (LPE 030619

3. WP ESRBERE QLPEEZR =R FESF L PEERD, WFEERRRYHE=ER, L K5 030032

H E:HH FTEEREET KIS RNA (long non-coding RNA, LncRNA)D #% & #3541 (nuclear-enriched autosomal
transcript 1, NEAT1) /&iE# R K& A Bl Chigh mobility group box-1 protein, HMGB1) -#%KF-«xB p65 (nuclear factor-xB
p65, NF-xBp65) 133 i % S5 % (collagen-induced arthritis, CIA) K AIE MM I S HLH] . 5k 24 HlfE
T Wistar KRBV X HEZH . BRI, FIERS (0.9 mg/kg) HAIF L (100 mg/kg) 4, FH 6 H. BEXIEAHL, H
KRR CIA B, ERURING, ELAZ 4 F. RIS RITT R0 R R & iR SE R F-a (tumor
necrosis factor-o, TNF-o). HANMAAZF-1B (interleukin-1B, IL-1)+ IL-6+ IL-17A. IL-10. IL-13 7KF; Kl oK BER S5 B 1
SER ;s KR BT B ThREFEAR AT B I S35 B 4401k ; qQRT-PCR A1 Western blotting 48] K it 5< 5 1 LncRNANEAT1 .
HMGBI . Toll #5% /% 4 (Toll-like receptor 4, TLR4 ) NF-kB p65 mRNA F& [ FRiA/KF; Ak # K R4+ HMGBI
TLR4. NF-xBp65 5 FAFREKEN - £5R  SXTIRAE, BRAYZH KRB KA 2, 2RAEEA S (P<0.05. 0.01.
0.001), M TNF-o. IL-1B. IL-6. IL-17A /KFEFETHE (P<0.001), IL-10. IL-13 /KFEFERHFIT (P<0.001); BEEHT
BRI E, B %% (bone mineral density, BMD). ‘B A&F/3% (bone volume fraction, BV/TV). B/NEJEE (trabecular
thickness, Tb.Th) Z3EFE(E (P<<0.001), B/NEIEE (trabecular separation, Tb.Sp) EETHE (P<<0.01); JRAFHME gk
KANEH R ERIN, W4/t A REREMIRE, EHEIR; X3 LncRNA NEATI. HMGBI. TLR4. NF-
kB p65 mRNA Fik/KTFB3ETHE (P<0.001), HMGBI1. TLR4. NF-xBp65 & H# LK FEET & (P<0.05. 0.01. 0.001).
HERIA R, SAEAHERRET KRR HEREE, XWRITS. RRERRERK (P<0.05. 0.01, 0.00D), i
TNF-a. IL-1B. IL-6. IL-17A /KFEZEHEIL (P<0.001), IL-10. IL-13 KFEZETE (P<0.001); M REEMENAE
NEEE LR, BMD. BV/TV. Tb.Th B3 THaE (P<<0.01. 0.001), Tb.Sp TEHEK (P<0.05. 0.01); AF. 'BIhhEfEtr
SRR IR s WE /NSRS, R BRSO R0 AT LneRNA NEATI . HMGBI . TLR4. NF-kBp65
mRNA FiE/KF 5K (P<0.001), HMGBI1. TLR4. NF-kB p65 & [k /K FE2E KK (P<0.05. 0.01. 0.001). £5ig
T ETRE L 1% LncRNA NEAT1/HMGB1-NF-kB p65 i&4%, JREEICT IR AR5, i) 250 RN, AR RO 28l fE .
4R HHE:; LncRNA NEAT1/HMGBI1-NF-kB p65 i&4%; BRIBRI 4, SIERPB; i
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Abstract: Objective To investigate the immunological mechanism of sinomenine in improving inflammatory response in rats with
collagen-induced arthritis (CIA) through long non-coding RNA nuclear-enriched autosomal transcript 1 (LncRNA NEAT1)/high
mobility group box-1 protein (HMGB1)-nuclear factor-kB p65 (NF-kB p65) pathway. Methods A total of 24 female Wistar rats were
randomly divided into control group, model group, methotrexate (0.9 mg/kg) group and sinomenine (100 mg/kg) group, with six rats
in each group. Except the control group, the other rats were all made CIA model. After successful modeling, the drugs were given
continuously for four weeks. The arthritis scores, toe volume, levels of tumor necrosis factor-o. (TNF-a.), interleukin-1p (IL-1), IL-6,
IL-17A, IL-10 and IL-13 in serum were detected; Ankle joint bone micro-structure was detected; Liver and kidney function indicators,
as well as the pathological changes of liver, kidney, spleen and joints of each group of rats were detected; The mRNA and protein
expression levels of LncRNA NEAT1, HMGBI, Toll-like receptor (TLR4), NF-kB p65 in joints of rats were detected by qRT-PCR and
Western blotting; HMGB1, TLR4, NF-kB p65 protein expressions and localization in joints of rats were analyzed by
immunohistochemical method. Results Compared with control group, ankle joint swelling and toe volume in model group were
significantly increased (P < 0.05, 0.01, 0.001), levels of TNF-a, IL-1p, IL-6 and IL-17A in serum were significantly increased (P <
0.001), while levels of IL-10 and IL-13 were significantly decreased (P < 0.001); The ankle bone erosion was serious, bone mineral
density (BMD), bone volume fraction (BV/TV), trabecular thickness (Tb.Th) were significantly decreased (P < 0.001), and trabecular
separation (Tb.Sp) was significantly increased (P < 0.01); The size and number of splenic lymph nodes were significantly increased,
joint lumen was shrank and there was a large number of inflammatory cells infiltrated, and cartilage tissue was destroyed; The
expressions of LncRNA NEAT1, HMGBI, TLR4 and NF-kB p65 mRNA in joints were significantly increased (P < 0.001), and the
expressions of HMGB1, TLR4 and NF-kB p65 proteins were significantly increased (P < 0.05, 0.01, 0.001). Compared with model
group, the ankle swelling of rats in each administration group was significantly reduced, the arthritis score and toe volume were
significantly decreased (P < 0.05, 0.01, 0.001), levels of TNF-a, IL-1p, IL-6 and IL-17A in serum were significantly decreased (P <
0.001), while the levels of IL-10 and IL-13 were significantly increased (P < 0.001); The surface erosion of ankle joint was alleviated
to different degrees, BMD, BV/TV, Tb.Th were significantly increased (P < 0.01, 0.001), and Tb.Sp was significantly decreased (P <
0.05, 0.01); Liver and kidney function indexes and pathological tests were normal; The number of lymph nodules was decreased, and
the damage of joints and cartilage was obviously alleviated; The expressions of LncRNA NEAT1, HMGB1, TLR4 and NF-«xB p65 mRNA
in joints were significantly decreased (P < 0.001), and the expressions of HMGB1, TLR4 and NF-kB p65 proteins were significantly
decreased (P < 0.05, 0.01, 0.001). Conclusion Sinomenine regulates LncRNA NEAT1/HMGB1-NF-kB p65 pathway, reduces joint
swelling and injury, inhibits inflammatory response, and alleviates the progression of rheumatoid arthritis.

Key words: sinomenine; LncRNA NEAT1/HMGB1-NF-«B p65 pathway; rheumatoid arthritis; inflammatory response; immune
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FEWG IS0 B 3G 58 1T F% 12280 9 PE 4R M R 7 33k
7S RA FIRAEN, §0#] LncRNA NEAT1 1A,
n] FELWr = 22 K % 8 1 B1 Chigh mobility group box-
1 protein, HMGB1) -#% ¥ -xB (nuclear factor-xB,
NF-«B) 15516'F, A5 2 0= A= 4
TS, PRGN E YA FEIR -0 (tumor necrosis factor-
o, TNF-a) 418/ %-1P (interleukin-1p, TIL-1B)+
IL-6 [3RIE, Wi 2nE RIS, i — DA iR B,
HEL AT LU R LncRNAs O30k, Wiy
S 6 3% R4 v B T FGRE T, B AIG y T3 TNF-
o MIFRIE, PIHIAIIE T RAER N, MR
TR E ARG, Rk, A 7T IE A A
JRi% SPERTT K (collagen-induced arthritis, CIA)
KR, 25T H R T T, #8505 R
1% LncRNA NEAT1/HMGB1-NF-kB p65 131697
RA B2 L, ol RN H 75 BEBEE 767 RA
At — 5 BT 7T e m
1 M8
1.1 34

SPF Z Mt Wistar KR 24 X, 6~8 F#, &
i (160+10) g, WEBI AR dbaD) EMHA
HIRAT], WAHES SCXK (5) 2019-0010. 44
PRI L0 SR B e S B oL, R R
I LR L P R R 2 AR RS st (b
5 AWE202302079).
1.2 AR5

FHHEN (L5 S817690, R E/DHUN 97%)
H B KA R R AR A R, F2uEns
(EZjHE H31020644, k5 197221004) 1 H FifF
FAMEEY] AR A 4 1A 'S 20022)
4 H % E Chondrex ~w]; HHIRFEEEH (Hts
F5881). BRIRATERMA] (b5 F5506) Iy H 3% H
Sigma AF]; HARHE-FL (HE) Jtil (s
DH0006) & H AL AR AV ARG IR A A R &
2L O-[E g Je ik fl & (IS G1371). &L RNA
FRBGRF & (LS R1200). SDS-PAGE #1451t
A& (5 P1200). BCA & A e W7 & (it
5 PC0020) DAB &7 (45 DA1010). 1L
EHR TP (IS SE134) IWHIL R RERRIHEE
FRAF]; IL-6+ IL-1B+ TNF-a. IL-10. IL-13. IL-17A
ELISA 7@ (1573728 ml064292. ml037361 .
ml002859. ml037371. ml107039. ml037365) I
MBI AR AR, NAREEL BN

(alanine aminotransferase, ALT). KX RIRE L%
2 ¥ (aspartate aminotransferase, AST ). JR &
(carbonyl diamide, UREA). JRER (uricacid, UA)
RA&E FH545 8 105-000442-00. 105-000443-
00. 105-000452-00. 105-000476-00) W = VA% Fit
EVIEIT T IR E R AT WL N (alkaline
phosphatase, ALP). UL (creatinine, CRE) {7
& (5508 A059-2-2. CO11-2-1) T H g 5
FCAE) TREAFE TE T s IR sl & (it R20201) .
o ER A& (LS S2024L) W H US
EVERBRIGHT 2 w5 H il & -3- B B2 it & B
(  glyceraldehyde-3-phosphatedehydrogenase
GAPDH) #if& (#t5 bsm-33033M). HMGBI1 ik
(#t5 bs-55098R ) NF-kB p65 Fifk(HIt 5 bs-0465R)
B b R A ARA IR A7 Toll #3244 4
(Toll-like receptor 4, TLR4) #Hifk (L5 T61519S)
W8 i IR R R A R A ] s B A A S
#4k UltraSensitive™ SP &7 (b5 KIT-9730)
T A AR M I F AT KRG BRAF] .
1.3 {45

ZH-ZZY 242 BRI A CRBUESRA A
BAREAIRAT); ELX808 HUfgR{Y (3£ H BioTek
AF]D; BS-180 B4 HANAEA /A GRIINIE HR A
YyEIT W7 A A PR A F] D) Skyscan 1276 2 Micro-
CT HAHiNl i & kAR FEARA A D,
DM2500 % LED A:#) i (FE KRBV A 3
BRAF]); Light Cycler 96 #5252 ) 52 £ PCR 1%
734BR4160 %Y ChemiDoc™ R % % 4i (3£ [H Bio-Rad
AF]D; UV-1800PC BUEAMAT WL ot (Hifg
F AR AHRAFD.
2 FHE
2.1 IR, EES%RT

HEPE Wistar K BRCR I BEAL & 7 3R32: 95 T 0] HE
4 REAULE NS (0.9 mg/kg) ZH AN BERE (100
mg/kg) RO, &R 6 K. BRX IR s, HAKRM
## CIA 58, KFGENMHERFE 1 FEYIRRE, T
KB B = i R 2 R A 2 RS I IR e A e
A4 T MREEAERS (101D #4505 mL/
s 7 d JansssesE, ip #IRAEeER/A4 1A
IIRE RS (10 D A (0.3mL/R). FIik %
14 d )5, JFEHM g MINZGYD, X IR RN Y
M oig AEFEERK (2.0 mL/RD), 1 R/, HELLGY 4
Jilo BRI S H KRR KTT RIPr . RREAER K
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TIIKEE . KR IRE: 077, IEW: 170, K
TRFLLLN 2 70, RATHEELL 3 70, RJNHIE

LI 4 Gy, BEASEHEMAK, AR, F
1780, DR L REVES >8 4 (BE 16 43) AAEMRHY
R

2.2 B

SWEHE, SHRRIEEATIK 100, LBF
FRIE . JE BRI, T =R FE 30 min, 4 C.
2500 r/min £5.0> 10 min, B EJE, —80 CLRPE: 4
SN R R ST, —ER T 4% 2 R
[l 5E, FIRAT-80 CLRAF.

2.3 MEFRAEREFIKFRIARN

T8 ELISA 70 1 BH Far i % 25 K B I3
W ER 7 (TNF-as IL-1B+ IL-6. IL-17A. IL-10.
IL-13) 7K.

2.4 BRXT Micro-CT 334

B e R RS, SR ZRIIASH . X%
F Micro-CT H$& KM KT, CTvox Ffh =4
HH, CTan 73BT B XHEROC T 5% B (bone mineral
density, BMD). ‘&£ 434t (bone volume fraction,
BV/TV). H /NG (trabecular thickness, Tb.Th).
TR
AT T
2.5 B BIsEHEXIERQNRAT. B
P

J (trabecular separation/spacing, Tb.sp)

HAFRIEF

i

Ko & 2H KRR IS+ ALT. AST. ALP. CRE.

UREA. UA /K*F.

KB BFHLMBHE, BECERK, —H
FABE W IR A YR (5 pm) o F RIS K,
% HE Y05, PHMRE R, TR N g
HEEARAK
2.6 BERE. XTREBEFNE

JEJIE HE Yt b IRR “2.57 Wi, B E T2
RHEEEE 24h LA E, BT EDTA BASHRHBAS 5
J, B3 REH 1 RIS, ERE T DA
B RS, BB TER . 2 JEIHT HE K&3&
O O-[ G et W PEM RS, T A T LS
AR,

2.7 qRT-PCR # i X ¥5 1 LncRNA NEAT1/
HMGBI1-NF-kB p65 i& 2%/ EE mRNA Fik

HUARAF IR TR A e, SR e
RNA #EHGAF & HEEUE RNA, 52 RNA ¥ JF K 40
F%, —80 CIRfF. HR¥E HiScript III RT SuperMix for
qPCR i ] i 5 RNA  cDNA. % qRT-PCR
K &2 K S 2 LncRNA NEAT1. HMGBI.
TLR4. NF-«Bp65 mRNA FKik/K¥, I 20 uL &
MNAKZR: 2XRealtime PCR Super mix 10 uL. ¢cDNA
BiRR 2.0 uL 1E. REGI% 0.5 pLy dd H0 7.0
ulo JRMFEFF: 94 ‘C. 5min; 94 ‘C. 30s, 60 C.
30s, 72 ‘C. 30s, 40 MEH; 72 ‘C. S min,
MEVRESR 3 K. L GAPDH NNZBFEMH, KH
2 MR S RN R IA B IVIPAIIE 1.

&1 514955

Table 1 Primer sequences

] BRT SIS (5°-37) 7 4)/bp

GAPDH NM_017008.4 F: ATGACTCTACCCACGGCAAG 75
R: TGGGTTTCCCGTTGATGACC

LncRNA NEATI XR_005494735.2 F: ACTGCTTGACACCCCATGCC 100
R: CGGTGATGACCACGGCTACC

HMGBI NM_012963.4 F: TCCTTCGGCCTTCTTCTTGT 152
R: CGGCCTTCTTTTCATAGGGC

NF-xB p65 NM_199267.2 F: GACCTGGAGCAAGCCATTAG 123
R: CACTGTCACCTGGAAGCAGA

TLR4 NM_019178.2 F: CCAGAGCCGTTGGTGTATCT 181

R: CAGAGCATTGTCCTCCCACT

2.8  Western blotting #& /Il 5 5 7 LncRNA
NEAT1/HMGBI1-NF-xB p65 i&2#Z% 0ERBRIA

SR FH & 8 A B0 5 RIPA 21 270/41 i SR At
PEHUELH R RO A B 1, BCA l5f & il & ik
B o B FIRE TR 10% T e S - 5 T J I e it
feH vk, ¥4 PVDF B, I S%Mifga4-4, =i

PEIREH 2 h, 4350 GAPDH (1 :5 000).

HMGBI (1 : 500). NF-kB p65(1 : 400). TLR4(1 :

1000 —#i, 4 CWEIR: IIA=Hi (1 15000,
FEIRWFE 1 h, TBST 56, R ECL B AUR G
RV, KBB3RO, Image ]
Ay b 1 2% B K FE AR
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29 HIEAKE N KT B LncRNA NEAT1/ Image J #4481 FH R0k X 3k
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(1:50) yifk, 4 CHEE 12~16h; HiR/EHMN—
Pt, 37 CH¥E 30 min, PBS &M ¥E; IIANEERE &
PR EA-L A B, T 37 CHEE 30 min,
DAB W tf, FIAREREL, RO, FHRK
Ja R R E R, TR T IR, R
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2.10 FITFESH

i Fl Graphpad Prism 8.0.2 #4x) #4174
MrEEl, FrEEdE L X £ s KR, KA REZE T £
B, PP ELBCR AL ¢ R

3 4R
30 BHEXBREDRITES. BAAFR XM E P KSE
& F7k

Sxt R L, R A O BRI ST K B R
(B 1-A), KR AE BT Z T E (P<
0.05. 0.01. 0.001, & 1-B. C), Ifj&"H TNF-a. IL-

- Xt
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e
'\fﬁ - TR

S
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= igg i 7 20 i ~
é . & 150 FEE ek 2
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< 200 b S 100 g
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Z 100 g 50 o
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PO vt ;t;u% Wt EF'% T, XPER OB R
3 4 &4
~ 100 . ~ 80 ~ 50 s
I
'é 30 'é 60 e RRE »é 40 e *‘**
a o 2 40 i 2 %
e 7 g2
. T20 -

0
XIS B HE R

s

R R #P<0.05 #P<<0.01 ##P<0.001; SHEIZHE: *P<0.05

#P<0.05 *P<0.01 *P<0.001 vs control group; "P < 0.05

&1

XTI LR R I

PR BT R I
e

Uns

*p<0.01 ***P<0.001, FEMH.

“P<0.01 "P<0.001 vs model group, same as below figures.

FEXRXTIMAKER (A XTIRITS B). BARR (O RIIEPRERERFKE D) (X+s,n=6)

Fig. 1 Joint swelling (A), arthritis score (B), toe volume (C) and levels of inflammatory factors in serum (D) of rats in each

group (X£s,n=26)
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1B+ IL-6. IL-17A KV REF = (P<0.001, K 1-
D), IL-10. IL-13 /K FBEFERK (P<0.001); 5
RUZH LA, %20 20 4K RROBR OG0 b K A2 B B 2%
filt, KT R VPo> R R BEA AR PR (P<<0.05.
0.01. 0.001), Ifi&E+ TNF-a. IL-1B. IL-6. IL-17A
KFBZEFEIL (P<0.001), IL-10. IL-13 /K F&3
THE (P<<0.001).
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P (P<<0.001), Tb.Sp &&EFE (P<0.01); 5
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Arrows in figure A indicate locations of joint destruction.
El2 FHKXE Micro-CT 13# (A) REESDH B) (X*s,n=06)
Fig.2 Micro-CT scanning (A) and quantitative analysis (B) of rats in each group (X + s, n=16)

33 FHAKRAF. BEERF. SALREFZTL

WK 3-A. B iR, SARRIMGEFIF. E2h
AE k4845 (ALT. AST. AKP. CRE. UREA. UA)
BT IEH Ko I 3-C Fis, &4 KR40
HepHess, ditgse®e, MRAIER, HhHES
SERE, T HBOREANB Y, TR R AL,
1A Bl g MR IR E R . Wi 3-D iR, &K
ARSI, B NERARFR NG R IE
WA DS A B A IR . R R %
SPEET, WRRAF BIhREHi .
34 FBHEXRXTFEIEREFTHL
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AT NP L N Y R NNy A& 6 el o

BNV

IEHYEH, ToRwAR N, HRMWH-TEuHE, W
AR TERE; MR K BRI AT B /NG K R B

H, %Eﬁ%ﬂ %w%%$ﬂ¥%% ®
AT R R RN IR, BR ALUR, BR A
ﬁ¢;5ﬁiﬁw&,%ﬁfﬁﬁmﬁﬁ$m%5

WD, RIEREE, TR L B R A2
3.5 RUBAKRXTH LncRNA NEATI. HMGBI-
NF-kB p65. TLR4 mRNA FRiA7KF

qRT-PCR 453 (K 5) R, SR,
R AH K B 2% LncRNA NEATI. HMGBI. NF-
kB p65. TLR4 mRNA Fik/KFEEHE (P<
0.001); HRIAIALLE, &GHHKNRXTH
LncRNANEATI. HMGBI . NF-kB p65. TLR4 mRNA
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Fig.3 Liver and renal function (A, B) and pathological changes in liver and kidney tissues (C, D) of rats in each group
(HE, x20; X*s,n=6)

A-SHKBME HE et 2E R B-S4URRCT HE e dh Ry C-SHRBICTHFLL O-F Yt gh .
A-result of HE staining in spleen of rats in each group; B-result of HE staining of joints of rats in each group; C-result of safranin O-fast green staining of

joints in each group of rats.
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Fig. 4 Pathological changes of spleen and joints in rats in each group (x 10)
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Fig.5 Expressions of LncRNA NEATI1, HMGB1, NF-kB p65 and TLR4 mRNA in joint of rats in each group (X +s,n =6)
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Fig. 6 Expressions of HMGB1, TLR4 and NF-kB p65 protein in joint of rats in each group (X + s, n=6)
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