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ABSTRACT Objective: To study the relationship between nucleotide-binding oligomerization domain-like receptors family pyrin
domain containing 3(NLRP3) inflammasome and disease activity and bone metabolism indexes of rheumatoid arthritis (RA) patients and
its diagnostic value. Methods: 300 RA patients admitted to the First Hospital of Shanxi Medical University from May 2021 to September
2022 were selected, and the patients were divided into low-degree group(n=62), moderate group(n=104), severe group(n=134) according
to the 28 joint disease range of motion (DAS28) score. NLRP3, apoptosis-related spot-like protein (ASC), caspase-1 (caspase-1) mRNA
expression level, bone metabolism indexes of each group were detected and compared. The correlation of NLRP3 inflammasome index
and DAS 28 score and bone metabolism indexes was analyed by Pearson correlation, and the diagnostic value of NLRP3, ASC, and cas-
pase-1 for the severity of disease activity of RA was analyzed by receiver operating characteristic(ROC) curve. Results: The serum NLRP
3, ASC and Caspase-1 mRNA were higher in the severe and moderate groups than the low-degree group, and severe group was higher
than the moderate group (P<0.05). Serum Bone gla protein(BGP), parathyroid hormone (PTH) and B-collagen special sequence (B-CTx)
levels in the moderate group and low-degree group were significantly lower than the severe group, and low-degree group was lower than
the moderate group (P<0.05). Serum 25- (OH) Vitamin D3 [25- (OH) D3] and type I procollagen propeptide (PINP) levels were signifi-
cantly higher in the moderate group and low-degree grade group than the severe group, and low-degree grade group was higher than the

moderate group (P<0.05). The Pearson correlation analysis showed that, the serum NLRP 3 inflammasome index was positively associat-
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ed with DAS 28 score, BGP, PTH and B-CTx, but negatively associated with 25- (OH) D3 and PINP (all P<0.05). ROC analysis showed
that the area under the curve of NLRP3, NLRP3, ASC alone and in combination for the severity of disease activity of RAwas 0. 770,

0.733, 0.739, and 0.828, respectively. Conclusion: The NLRP3 inflammasome is closely related to disease activity in RA patients, the

serum NLRP 3 inflammasome index is positively correlated with DAS 28 score, BGP, PTH and 3-CTx, but negatively correlated with
25- (OH) D3 and PINP. The combined detection of NLRP 3, ASC and Caspase-1 levels has the higher diagnostic value for the severity of

disease activity of RA.
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T i R 55 5 42 0 A0 I 504 4% 4l i NLRP3 \ASC Al
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PG K Az ibrAs, -80°C KA R -4 F . 4 B Bl fb= &0
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procollagen propeptide, PINP) % B- I JfUEE5% ¥ 51) ( B-collagen
special sequence, B-CTx), 73 Xl 4x ML br At HigREA
WHE AR S TR A 1 40 L 43 B Y ¥ B &/ ) I ) B A A2 4
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CTTCC-3', Fiif:5-CGTACAGGTCTTTGCGGATG-3',
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(receiver operating characteristic, ROC) Hlik 4347 1.7 NLRP3 .
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THEEH, HREHMR T hEEH(P<0.05), HEEH AR
I3 25-(OH)D3 J¢ PINP /K-P-I fit i T E2H , HARBEH = T

HrEEZH (P<<0.05), L3 2,

% 1 =AM NLRP3,ASC K Caspase-1mRNA 7K FExt bk (xt )
Table 1 Comparison of serum NLRP3, ASC, and Caspase-1 mRNA levels among three groups (xt s)

Groups n NLRP3 mRNA ASC mRNA Caspase-1 mRNA
Severe group 134 2.36+ 0.56® 1.93+ 0.19* 2.14+ 0.18*
Moderate group 104 1.85+ 0.30° 1.62+ 0.16 1.77+ 0.14°
Low-degree group 62 1.48% 0.35 1.28% 0.15 1.38%+ 0.11
F value - 93.230 306.298 533.939
P value - 0.000 0.000 0.000
Note: Compare with the moderate group, *P<<0.05; Compare with the low-degree group, °P<<0.05.
® 2 BREHEROER (2 5)
Table 2 Comparison of bone metabolism indexes(x )
Groups n BGP(pg/L) 25-{ OH)D3 PTH(ng/L) PINP(ng/L) B-CTx(ng/L)
(ng/mL)
Severe group 134 7.74% 1.41® 14.74% 3.26® 41.45+ 5.12* 21.36x 7.20* 0.84+ 0.25®
Moderate group 104 543+ 1.68° 21.35+ 4.78° 33.29+ 3.58° 32.57+ 4.79° 0.68+ 0.22°
Low-degree group 62 4.72+ 1.55 33.29+ 3.51 29.57+ 5.28 41.34% 526 0.57+ 0.13
F value - 106.405 485.688 161.790 256.112 36.030
P value - 0.000 0.000 0.000 0.000 0.000

Note: Same as table 1.

2.3 NLRP3 #fE/NME 5 DAS28 i 43 08 4% 15 5 kR B 48 36 14
S
HRYE Pearson AT B, B3 1L7E NLRP3 45E/MA

$6 4575 DAS28 14y . BGP .PTH K B-CTx ¥R IEME, M5
25-(OH)D3 J% PINP #2 it (3 P<<0.05), I3 3.

% 3 NLRP3 KfE/ME5 DAS28 {E45F B K HEFRAVIE K S #

Table 3 Correlation analysis between NLRP3 inflammasome and DAS28 score and bone metabolism indexes

Index Statistical value DAS28 score BGP 25-(OH)D3 PTH PINP B-CTx
r 0.479 0.713 -0.682 0.639 -0.605 0.624
NLRP3
P 0.002 0.000 0.001 0.000 0.000 0.000
r 0.490 0.641 -0.602 0.587 -0.623 0.590
ASC
P 0.002 0.000 0.000 0.001 0.000 0.001
r 0.503 0.626 -0.558 0.615 -0.609 0.616
Caspase-1
P 0.001 0.000 0.001 0.000 0.000 0.000
2.4 NLRP3 #FE/MEIEFRIT RA IR iE B =212 BRI 3 Wb

BESHT

DIAHHSE RA HBELH N FIPEREAS  n=134; i B2 4 Ry B
FEAC , n=62+104=166 ,NLRP3 %5 /MA J [l1.37% NLRP3 ASC %
B RS Wit AL HE AR , X X RA S0 7™ J 0 B R A T2 Wik
AEAM T ARG DRSS 3 HRbntl o i T A4 B, P LA
PIA R ROC ISR T (AUC) S8, 45REn:
NLRP3 NLRP3 ASC Hijilt DL I 5127 RA P59 1 8l )™ A2
B ROC-AUC (0.95CI) 4331k 0.770 (0.535~0.977).0.733
(0.495~0.973).0.739(0.493~0.962), 0.828(0.725~0.924),, I, 3&
4,K 2,

RA J& T RZ K — S8, DG R A B O EERR
TR BS54 1k RA Y AL TE R 14 o 1 i
6] F IR RA Bk A% 3= 25 P FEA TP G 19 3 IR A AE 3
/BRI RO R E M RERE S, ELARAE NS RA Y40k
HLHIA — 2 XK. NLRP3 ST/ MA B H -l S et ALK Y
TIERAENE L, 5 RA [0 A 8 UIAH 51, N I, #F 5% NLRP3
RAE/MAS RA BE IR R BA B L.

AWFFELE R R, AU LAY L7 NLRP3 (ASC K&
Caspase-ImRNA & TR, HE 2 R T, X Hmii
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Table 4 Diagnostic efficacy analysis of NLRP3 inflammasome index for the severity of disease activity of RA

Index AUC(0.95CI) Cut-off Sensitivity(n/N) Specificity(n/N) Youden index Accuracy(n/N)
NLRP3 0.770(0.535~0.977) 2.1 0.784(105/134) 0.705(117/166) 0.489 0.740(222/300)
ASC 0.733(0.495~0.973) 1.8 0.746(100/134) 0.723(120/166) 0.469 0.733(220/300)
Caspase-1 0.739(0.493~0.962) 2.0 0.701(94/134) 0.735(122/166) 0.436 0.720(216/300)
Combination  0.828(0.725~0.924) 3.9 0.851(114/134) 0.771(128/166) 0.622 0.807(242/300)
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.‘2_‘ 0.6
&
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0z | A/ ———— Caspase-1
i —7/\—— Combination
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0.00— . ) . A . .
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
2 NLRP3 ZEE/IMEST RA SRIRIE BN ER EISHTHY ROC # 2%
Fig.2 ROC curve of NLRP3 inflammasome in diagnosing the severity of
disease activity of RA

JENLRP3  ASC } Caspase-ImRNA 7K -7 55 17 72 B AH % ™
B EE RIS A . T RE  NLRP3 Sk /IMAR (]
TN N e 2 A0 A B2 — B U AR, S/ IMA ST
B2y k 700kDa, Hi#H A $E NLRs K% . ASC L K Caspase-1,
1M AT G e Y B L4 R 43, NLRP3 25 H 5152 /K (PRR )
TR 78 L S 0 Bk 7 1) PRR S B 47, T 9 caspase- 1
U A2 (IL)-I Al IL-18 RipfA , T AU i) 4 i R 704, i
AL F7E RA (19 kL o 2 6 EH 2L IL-18 Al IL-18 BB
TE R 4 AR AN B A 3 PO MRl T AR A
B, SRR MR B A R O R B s B R R
i —J7 AR AR B T 4l 534k Thl7 4H, S35 X0t
KT RME, J5HIE RA B—FP s E R T, 76 RA S8 1910
T AT IR 2/ S PN ERAEGT T 1E R A =, URBH Y i
43F NLRP3 RPE/IMATE RA R # T #RA9/EH . NLRP3 1
R EE L KN T 7R G e O SR AR ZH B, AR SE DA M A B R A
PEIPLNE R i R R TP I E B A T IEFIRETR,
NLRP3 RN AREPEZMEIRA . LA Z 205 R 22
H B A G F ST, 4% . NLRP3 A1 ASC LI K Cas-
pase-1 AT A EAEH] , #HEi#E Caspase-1 s G . TR
i) Caspase-1 fi2{ifi IL-1B Rl If40 i, #ET S E RA 4O0E
KA. [EBT, 2B 9E & B8R, I3 NLRP3 BGP .PTH B-CTx ,25-
(OH)D3 J PINP /K15 RA B E WA RIE S A G,
— R4 Pearson A /M & B, R LTE NLRP3 45E/MA
5 DAS28 i-4% .BGP.PTH J% B-CTx ¥ EIEAHE, T 5 25-

(OH)D3 J PINP ¥ K, M, & AT IE B i
B PHIERIE RA BT BRFAE, 1M LR 535 X R
R B BLEAT AN A . B RA SET RAE &AL, A 161k
MM B 2100 W K 2 5 RA J & e A2 9 0 PR 1 K
B A DGR | 2 — 25 A5 0T Ja 350 S Jin B, 2 7 5% Ak o
ZEIEAL, INEREERNHE. MEBLRE RA BR
TR P B AL, S EOCT TR | B R
SHOC AR A T BRI, S R Sk e e R AE
A, 320 5 5 B T OEL DRI A R RN, 3 A K f i o i
AR L T (097 78 28 M R AR Il T B B, T A RA G B R
I . 25-(OH)D3 fE R 4E: R D 78 ANZHLA 1) S G IR
T, AT bl 1 AL X~ 05 ARl S5 0 i g g i,
FHUAAG A SR B PPN SR, TR R e X G e 40
A B SRR AS SRR T, 7E RA ML il T B30 3
AR S 5 B AR, A9AE BT, PINP K B-CTx fg g S e
AP A E FR AUE E RPRES , BT 8 T B sl Al
AR IR > v 1 BRI 20—FA S AR ufs ( —Fh a4 ,
AR B P R S A R 150, IR BB ) — S ARl
P12, (K PINP Je B-CTx 1] B H REBR 1 (14 7K P25k . BGP
Je—Jid 49 NEEERR T RN SR A, HIR R AR R
FRTE ISR 1, 300 0 2 e 40 A A 2 S A T B, Xt
TR A EEAEHR, T RA BEVURNAATE
AR A A E oL, R E R 8 ARy 25 S B REIR AR
fto PTH J& T AT P85 AR — Fh S 23R R AR 1
BN IE A % it e BAT S 5]t . = /KOF 1 PTH RE6% 5580 H
R 2 5 2 1M Y V) T 6 3 v 5 INRE: , 75 e e 2 )
AFUSE A5 00, B B0 B T g, 00 0 R B R A e R R
9, RA SR HEAR R TE 0 5 SR e, DRt dse &y Hh B
KT EPIR A NLRP3 5 P /IMATL TG 25 2 Fh H B4
PEVEBIF AR ZEEL I T E R 2 —  RA J&— 7l i fapie 2k
SRR BN, RASEBOCT MM ®, Guo CBY,
Kelley NP5 A XHE 2] RA B 9206 53 BT , & BT 41 5
A NLRP3 351 TL-18 I TL-18 —4¢ , #RESIE # AW .
T o AR SCUHAERFFT HIIESE RA H 35 NLRP3 /KT H KA
S NLRP3 # 1/ MA 5 RA 3¢, HHm e ik 46 5 K 1 1 43
W5 RA X1 E R, 5 BGP .PTH ,3-CTx ,25-(OH)D3
J PINP S5 AR b = A8 Bt AR DGR, iF—25 ROC filiZk
IHT N, ARAE/IMA NLRP3 \ASC K Caspase-1 /K =ik 4
XF RA PRI Sh M EREEM KM ERR, HF AUC X
0.828 , 73 il T =& HpIS Wi I 8 e

L5 ik NLRP3 S/ IMANT RA B H VAR B F AE7E



- 2676 -

MREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol24 NO.14 JUL.2024

—EHM, HE5 RA BFE LRGSR DI
M7 NLRP3 ASC % Caspase-1 7K F =TS Ha % RA %95
15 0" EE AR R AT B S W ALRE (A I R G
£ % 37 ik ( References)
[1] AR, e8 B ERF. RRRXT KRR w0 M &R B4 7
B R[], B I E 2 J &, 2023, 33(15): 62-68.
[2] Lin YJ, Anzaghe M, Schiilke S. Update on the Pathomechanism,

Diagnosis, and Treatment Options for Rheumatoid Arthritis[J]. Cells,
2020, 9(4): 880.

(3] $MA, ZAZF, #at, F BARREBXT XGRS T HEEER
ERFEFREFRATFN ] #RAFEK - FEHAKAK,
2023, 25(4): 1425-1433.

(4] ¥, #4838, 319 A TADFEFRTERNEXA T KT XT
KABRRK T A AR m i@ A J]. F B EAKRFFIR,
2023, 52(8): 718-723, 735.

[5] THX, @M, F35F. ERE X IEIT 254 AL B 2R [].
P E T8 A & (BT, 2020, 12(11): 4-8.

[6] Cush JJ. Rheumatoid Arthritis: Early Diagnosis and Treatment [J].
Rheum Dis Clin North Am, 2022, 48(2): 537-547.

[7] B4, FF %, M4, & 5 Sa AR 80 F BALR & Ak 2t
ERGR M EF KOS WA [T]. b 4 E F % &, 2023, 103(37);
2947-2951.

[8] Wu CY, Yang HY, Lai JH. Anti-Citrullinated Protein Antibodies in

with Rheumatoid Arthritis: Biological Effects and
Mechanisms of Immunopathogenesis [J]. Int J Mol Sci, 2020, 21(11):
4015.

[91 Wu CY, Yang HY, Luo SF, et al. From Rheumatoid Factor to
Anti-Citrullinated Protein Antibodies and Anti-Carbamylated Protein

Patients

Antibodies for Diagnosis and Prognosis Prediction in Patients with
Rheumatoid Arthritis[J]. Int J Mol Sci, 2021, 22(2): 686.

[10] GaoJ, Zhang H, Yang Y, et al. Therapeutic Potential of Targeting the
NLRP3 Inflammasome in Rheumatoid Arthritis [J]. Inflammation,
2023, 46(3): 835-852.

[11] FREFARBRKFHL. 2018 + HERE£H £ 753 dll].
W 4 gy A e & 2018, 57(4): 242-251.

[12] Osipova D, Janssen R, Martens HA. Rheumatoid arthritis: more than
a joint disease[J]. Ned Tijdschr Geneeskd, 2020, 18(164): 4166-4167.

[13] McDermott G, Gill R, Gagne S, et al. Demographic, Lifestyle, and

Serologic Risk Factors for Rheumatoid Arthritis (RA)-associ ated
Bronchiectasis: Role of RA-related Autoantibodies [J]. J Rheumatol,
2022, 49(7): 672-679.

[14] Choulaki C, Papadaki G, Repa A, et al. Enhanced activity of NLRP3
inflamasome in peripheral blood cells of patients with active
rhcumatoid arthritis[J]. Arthritis Res Ther, 2015, 10(17): 257-258.

[15] Ridgley LA. Anderson AE. Pratt AG. What are the dominant
cytokines in early rheumatoid arthritis? [J]. Curr Opin Rheumatol,
2018, 30(2): 207-214.

[16] LiZ, Guo J, Bi L. Role of the NLRP3 inflammasome in autoimmune
diseases[J]. Biomed Pharmacother, 2020, 130: 110542.

[17] Zhu JN, Nie LY, Lu XY, et al. Meta-analysis: compared with
anti-CCP and rheumatoid factor, could anti-MCV be the next
biomarker in the rheumatoid arthritis classification criteria? [J]. Clin
Chem Lab Med, 2019, 57(11): 1668-1679.

(18] 5 —, Fibik, 4. FERERXT K ode B 59T mMAE T 09 B 5
R[] 7/ E R, 2022, 44(15): 1786-1790.

[19] R wesh kit ik f,5. RPURMR Y K & F i 125- 444
A Z D3 KFARENERE L D] 6 RS mE L&, 2020,40(12):
3116-3120.

[20] skAEH, X %, kXL, 5 RRKABRKTORKE EREXT X
Gk Z R R SR e AR ke [J] F B R B A 4 &, 2022, 28(8):
1115-1120.

[21] 7k, Bk, x) 3k, &, & F OPG/RANKL/RANK 1% 5 il %48 3t 7%
IR ok A B )RR SRR 0 R BIE R ST 2

SK[J]. B #7257 &, 2022, 31(23): 2333-2337.

FAR, MHE, AL, 5. o iF PTH ZAF BiA7 & £ IR £ % £

HA I REANES B A ST [J]. AR A4 B ik, 2022,
22(23): 4560-4564.

23] & A.E3, 5 X I, 5. Wnt/OPG 13 5 i@ %4 42 3 RUR % 3 5B sk
b e LR (T]. F B2 5 2 &, 2023, 43(22): 5604-5607.

[24] Guo C, Fu R, Wang S, et al. NLRP3 inflammasome activation

AL
[22] =
%

contributes to the pathogenesis of theumatofd arthritis [J]. Clin Exp
Inmunol, 2018, 194(2): 231-243.

[25] Kelley N, Jeltema D, Duan Y, et al. The NLRP3 Inflammasome: An
Overview of Mechanisms of Activation and Regulation [J]. Int J Mol
Sci, 2019, 20(13): 3328-3329.

[26] X 9T, 4K 400, #H#, 5. NLRP3 % b MR B R £ R % A A 8
Rt R [T]. v K2 23R (E F0R), 2023, 54(3): 679-684.

(_E$E%E 2682 TT)

[26] Byrne A, Lodge C, Wallace J. Intrarater Test-Retest Reliability of Hip
Abduction, Internal Rotation, and External Rotation Strength
Measurements in a Healthy Cohort Using a Handheld Dynamometer
and a Portable Stabilization Device: A Pilot Study [J]. Arch Rehabil
Res Clin Transl, 2020, 2(2): 100050.

[27] Leunig M, Beaulé PE, Ganz R. The concept of femoroacetabular
impingement: current status and future perspectives [J]. Clin Orthop

Relat Res, 2009, 467(3): 616-622.

[28] Bedi A, Warren RF, Wojtys EM, et al. Restriction in hip internal
rotation is associated with an increased risk of ACL injury [J]. Knee
Surg Sports Traumatol Arthrosc, 2016, 24(6): 2024-2031.

[29] Laudner K, Wong R, Onuki T, et al. The relationship between
clinically measured hip rotational motion and shoulder biomechanics
during the pitching motion[J]. J Sci Med Sport, 2015, 18: 581-584.

[30] Vad VB, Bhat AL, Basrai D, et al. Low back pain in professional
golfers: The role of associated hip and low back range-of-motion

deficits[J]. Am J Sports Med, 2004, 32: 494-497.



