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jed 095 PCT AN BB L FIB, NLRP3 il LECT-2 /K F# ik
55565 4R Sh kB L 45 9595 & 8 W AH PR SR
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B E.BHM KRADSHZEETIRKIIRA N (percutaneous coronary intervention, PCI) K& & & f ik 4F & & R
(fibrinogen, FIB). #4Z3 88 45 & 5 B AL 45 M3 AF 2 K% & 3(nucleotide-binding oligomerization domain-like receptor protein
3, NLRP3) #= & 4m i £7 & #% 44 B F 2(leukocyte cell-derived chemotaxin 2, LECT-2) 5 A& 4k ) ik #% £ % % J% (coronary
microvascular disease, CMVD) & A 69486 M, Fik M4 2021 F 7 A ~ 2022 9 A &S PCL R 45 A & sk
AR ERKS THREHIARERS A &8, TRIDIREH KT CT 2% RGEAEER T CINERIREE AR
<50%, ARIEHdF K G F AU & R (single-photon emission computer tomography, SPECT) #: 2 il 52 5 4k 3 Bk A i
1i% & (coronary flow reserve, CFR) , %~ CMVD £ (CFR<2.0, n=78) #= %} 48 (CFR = 2.0, n=47), # | f2% FIB,
fn )N R K B 4 I YU AA (platelet to lymphocyte ratio, PLR), #E4f22r% & (HbAlc) , NLRP3 #= LECT-2 /K-F, o474
5 & 9% PCl KJG CMVD K & 6485, % %) & X & TAVE4F4E (receiver operating characteristic, ROC) ¥4, 4>
# FIB, PLR, HbAlc, NLRP3 #= LECT-2 &} & % PCI KX J& CMVD Z A ey i1, £5R SRk, CMVD
41 o & FIB(3.31+1.09g/L vs 2.83 £0.77g/L), PLR[742.69(515.82, 968.25) vs 642.23(482.28, 767.54) ], HbA1c[6.20%
(5.70%, 7.50%) vs 5.80% (5.50%, 6.50%)], NLRP3[343.29(217.20, 504.90)pg/ml vs 245.02(170.00, 328.60)pg/ml] #=
LECT-2[23.24(14.92, 27.24)ng/ml vs 17.85(10.30, 26.41)ng/ml] & 2 K F3HH &, £ F A %t 5 & L (=1.103, 7—
2172, -2.213, =3.239, -2.592, 3 P<0.05), % B Logistic =247, fik FIB[OR(95%CI): 4.213(1.481 ~ 11.981)]
F= NLRP3[OR(95%): 1.004(1.000 ~ 1.007)] 2 & & 9% PCI KJ& CMVD £ 4 89 % &I B 4 (Waldy'=7.274, 4.061, 3
P<0.05), 2% FIB #= NLRP3 x§ &5 5% PCI RJG CMVD & 4 &9 T 18 49 ROC wh % T @ AR5 %] 4 0.648 #= 0.679, =
HIRAL WX T @A 0.712, & Bu s PCIAS & fik FIB 2 NLRP3 &2 K F7%, 5 CMVD & A& %148 %
A% FIB A= NLRP3 "T4E 4 78 9% PCI K5 CMVD £ A 69Tl & 445 E4 .
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Abstract: Objective To investigate the association of blood fibrinogen (FIB), nucleotide-binding oligomerization domain-like
receptor protein 3(NLRP3) and leukocyte cell-derived chemotaxin 2(LECT-2) with the development of coronary microvascular
disease (CMVD)in patients after percutaneous coronary intervention (PCI) for coronary artery disease. Methods From July
2021 to September 2022, the patients with symptoms related to myocardial ischemia after PCI for coronary artery disease were
collected from the Department of Cardiology of Shaanxi Provincial People’s Hospital, and their coronary angiography or

coronary CT angiography suggested epicardial coronary stenosis <50% in diameter. Single electron emission computed
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tomography (SPECT) was performed to determine coronary flow reserve (CFR). 78 cases were divided into the CMVD group
(CFR<2.0) and 47 cases in the control group (CFR = 2.0).Blood FIB, PLR, HbAlc, NLRP3 and LECT-2 levels were measured
and their correlation with the occurrence of CMVD after PCI for coronary artery disease was analysed. To evaluate the predictive
value of blood FIB, PLR, HbAlc, NLRP3 and LECT-2 on the occurrence of CMVD after coronary artery disease PCI, a receiver
operating characteristic (ROC) curve was plotted. Results Compared to the control group, blood FIB (3.31 + 1.09g/L vs
2.83 +0.77g/L), PLR [742.69 (515.82, 968.25) vs 642.23 (482.28, 767.54) ], HbAlc [6.20% (5.70%, 7.50%) vs 5.80% (5.50%,
6.50%)], NLRP3 [343.29 (217.20, 504.90) pg/ml vs 245.02 (170.00, 328.60) pg/ml] and LECT-2 [23.24 (14.92, 27.24) ng/ml vs
17.85(10.30, 26.41) ng/ml] expression levels were elevated and the differences were all statistically significant (r=1.103, Z=
-2.172,-2.213, -3.239, -2.592, all P<0.05). Multi-factor logistic regression analysis showed that blood FIB [OR(95%CI): 4.213
(1.481 ~ 11.981)] and NLRP3 [OR(95%CI): 1.004(1.000 ~ 1.007)] were independent risk factors for the development of
CMVD after PCI for coronary artery disease (Waldy’=7.274, 4.061, all P< 0.05). The area under the ROC curve for the predictive
value of blood FIB and NLRP3 for the development of CMVD after PCI for coronary artery disease were 0.648 and 0.679,
respectively, and the area under the combined diagnostic curve was 0.712. Conclusion Elevated blood FIB and NLRP3
expression levels in patients after coronary PCI were closely associated with the development of CMVD. Blood FIB and NLRP3
may be used as predictive biomarkers for the development of CMVD after PCI for coronary artery disease.
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leukocyte cell-derived chemotaxin 2

56 IR B ik 52 9% (coronary artery disease, CAD)
EEERERABET B EZ RN U &R RS bk
A (percutaneous coronary intervention, PCI) &7
J7 R SR AR 1Y FE TR — o SR, IR IR AR
R BT AT PCLARJEAIAT 8 &5 0 ULk
MAISEAERAFAE . AUEYE P W], X E AR
K—H 532 R R AFAE e R S KM < (coronary
microvascular disease, CMVD). #&{fiE *', CMVD
SR IV AS B SR A 0 S F0 PR, 50 0t A8 =
P A 28 RT3 A A 1 3 0GR, R LA
Sif Lo PCT ARG A= s X CMVD L 1H 51 Al
FTHHEAEEZE L., AR EW, FH4EAK
(fibrinogen, FIB) /KT 5 CMVD Z [A] i AHC .
o BESE, I P R D RE R AT R S8 CMVD &
RSN FERAER R, B IRES G SRS
3K 57 1K 2 11 3(nucleotide-binding oligomerization
domain like receptor protein 3, NLRP3)™ Fil - 41 ify
i1 4 ¥ 1k A F 2(leukocyte cell-derived chemotaxin
2, LECT-2)" ¥ 7] 38 i3 #% [H F -  B(nuclear factor
kappa-B, NF-« B) 5 ‘53l #% 4 i 58 I P 7 eI
SECE MK E N B, mEOIETEA R, B
i, [ A& 4 NLRP3, LECT2 55 CMVD % 7k
MAHSCHIT TR . ST, AWPoE B IR T — R
Bk SPECT 7 £ AR MG CFR 2 Witk s ki
E, BRI PCT AR R B LW FIB,
NLRP3 Al LECT-2 FikKF-, WA H 55006 PCI
AJGHBH CMVD KA A .
1 #RE5FE
L1 #Fsst g HEL 2021457 H ~ 202249 A
S PCL AR T EE AT A O LB I AH SSHE R 2 T

Bevas NREEBE O NEHEE, RS kiE 5 sl ik
CT I3 WG AR HE R D MBS O 25 H AR <50%,
HRAEAT i T & 5 TS ALK 2 /% (single-photon
emission computer tomography, SPECT) 462 il & Je
IR B Bk IfiL 37 % £ (coronary flow reserve, CFR) 4T
I3, CFR<2.0 % 5 CMVD 41 (n=78) , CFR =
20 B F XA (n=47) . Y A b ifE:. OF W
18 ~ 80 %, PEAIAIR; @ PCIARJEEE TN
Bl I IR 22 TR Bh Bk 5% / bk CT I 48 i f% &2 &
LR A T AN R A AR <50%; (D28 St
FE, ABSAAR; @RI5EM T SPECT
Mz CFR™. HEBRARIE O i IO I
Pk RL WU . AR E AL LR ; @I & I GE
TR S R E AT S AE AR R M K B P s B
AT 2 BE A 4> (ALT 5{ AST>200U/L). B AN 4
(GFR<60ml/min); (4> 75 6 2 457 22 2 3 1L 43
B <50%; GRTBES | LI 8h 7125 AFaE (1 7™ H L
R ©F — WM MR IR S A% o B Hoad
i, RS (BMD=1AE (kg) & (m)
ARHFFE LBV N R B B Ae B2 1 25 A At e [ 18
FRA AR S (NO) : 2022K194], FrfT B XF A
W BB MBI, AR RS &
R e G 71| I I N T N =0 13 S S 4
S/ SN 5 B e A S (5 N2 A =B b VS 7 e S
X (=-0.478, -0.732, ¥’=0.063, 0.454, 0.164, 0.216,
1.642, 3.243, ¥ P>0.05).,

1.2 B HXA 4 [ 8 5 BT [Sysmex,
XN-10B2)]; 4 A 8 4 ik 45 #7 AL (0L e &,
AU5801); A NLRP3 i & ( £ SAB A ); A
IL-18, LECT2 U & (B DEE R AR A IR A ).



BRI R R 438 %

5 6] 202345 11 H J Mod Lab Med, Vol. 38, No. 6, Nov. 2023 37

1.3 ik WUEFTABE TR, ik A H B
fbAahn . IIBUTTA B A BE 2 I #R ki Sml,

DA 3 000r/min 250> 15min, 5.0 58 U5 S B 2% If
PRAF T -80CHF/: . 4 A ShIlL i / A1k 2 M A SRS
ML, i 2% A AL dE A, I3 NLRP3, IL-18 #lI
LECT2 & 7KV 2R FH BB S e W fFHA 5 (ELISA) ik

F GG, PR A TR H B A B T,
14 Sitsodr BdEsHRH SPSS 26.0 e i A,

THBCR R LR E R, HBIHECRH K g, TR
BHEZME IR + brifE2E (xxs) FoR, dRIHE:
FHASTAEAS ¢ K55 AT M (Pys, Pyrs) R, 41
[E] L4 Mann-Whitney U AES 80K 56 . —JC Logistic
WA 208 CMVD 37 FER R 2, 32380 TAEFRE

(recciver operating characteristic, ROC ) ik 434t FIB
FII NLRP3 2 Wit .00 PCT AR Ji5 3% CMVD &A=
TANE, P<0.05 M2ZEFA G L.

2 &R

2.1 Bk BowALAALIGAR R TR WL,
CMVD 4 FIB, PLR, HbAlc, NLPR3 £l LECT-2 7K
PR FXT A, ZRAGIEE L (3 P<0.05),
b 48 A5 W0 PT-T, APTT, WBC, NEU, LYM,
MONO, HB, PLT, NLR, LMR, ALT, AST,
TBIL, DBIL, TP, ALB, TC, TG, HDL-C,
LDL-C, ApoAl, ApoB, ApoE, LP(a), UREA,
CRE, UA FIHCY /K FA [ e, 2257 geit4
X (¥) P>0.05),

*1 2 I B & AE AR FLL R [x£s M (Pys, Pys) ]
i H CMVD 41 (n=78) XIRYL (n=47) A P
FIB(g/L) 331+1.09 2.83+0.77 1.103 0.032
PT-1(s) 12.10(11.50, 12.70) 12.10(11.58, 12.45) -0.023 0.980
APTT(s) 30.00027.15, 32.45) 29.50(26.90, 32.88) -0.046 0.960
WBC(x 10"/L) 646+1.72 639+ 141 0.844 0.800
NEU(x 10°/L) 0.60 +0.08 0.58 +0.08 0327 0.250
LYM(x 10"/L) 0.30+0.08 031 £0.07 0539 0410
MONO(x 10°/L) 0.07 +0.02 0.08 +0.02 1274 0.060
HB(g/L) 145.00(137.00, 151.00) 143.00(134.00, 151.25) -0.943 0.350
PLT(x 10"/L) 206.00(170.00, 246.00) 195.50(159.75, 218.75) -1.546 0.120
NLR 200156, 2.74) 1.93(1.45, 251) -0.991 0.320
LMR 3.97(3.11, 5.21) 3.96(2.89, 4.62) -0.709 0.480
PLR 742.69(515.82, 968.25) 642.23(482.28, 767.54) 2172 0.030
ALT(U/L) 24.00(16.00, 35.50) 25.00(17.50, 32.50) -0.409 0.680
AST(UL) 22.00(19.00, 27.00) 21.00(18.00, 27.00) -0.739 0.460
TBIL(umol/L) 15.09(11.10, 19.40) 11.809.60, 17.89) -2175 0.060
DBIL(umol/L) 497(3.90, 6.60) 420(3.29, 6.00) -1.901 0.060
TP(U/L) 67.95+9.92 68.10+7.86 0.001 0.920
ALB(g/L) 41.00(37.50, 45.10) 42.3(38.55, 46.03) 0.740 0.460
TC(mmol/L) 340+0.77 3.64+0.88 0.900 0.110
TG(mmol/L) 1.13(0.92, 147) 132(0.94, 1.82) -1.470 0.140
HDL-C(mmol/L) 1.12£0.26 109025 0.127 0.500
LDL-C(mmol/L) 176 +0.58 1.97 +0.65 1.051 0.060
ApoAl(g/L) 128021 130£0.24 0.745 0.570
ApoB(g/L) 0.64+0.18 0.69+0.19 0.354 0.100
ApoF(g/L) 33.00(29.50, 38.65) 33.80(29.40, 39.46) —0.642 0.520
LP(a)(mg/L) 184.00(115.75, 477.25) 220.20(81.00, 473.00) -0.335 0.740
UREA(mmol/L) 5.76(4.83, 6.50) 5.55(4.67, 6.79) -0.228 0.820
CRE(umol/L) 70.58 £ 16.17 7185+ 18.15 0.173 0.690
UA(umol/L) 351.88 + 82.06 363.95 + 105.50 3537 0.480
HCY (umol/L) 18.59 + 8.46 19.51 13.05 0922 0.830
HbAle(%) 6.20(5.70, 7.50) 5.80(5.50, 6.50) 22213 0.027
NLRP3(pg/ml) 343.29(217.20, 504.90) 245.02(170.00, 328.60) -3.239 0.001
LECT-2(ng/ml) 23.24(14.92, 27.24) 17.85(10.30, 26.41) -2.59 0.010
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22 X % CMVD &K B % Logistic @ )2 44 Ul
# 2. LA CMVD N [H 4F &, Il ¥ FIB, PLR,
HbAlc, NLRP3, LECT-2 7K A1E R Wp7s £ 4T —
JC Logistic [A1H534r, Z5% @7x: FIB il NLRP3 J&
0 PCL AR J5 CMVD & A [0 7 G 16 IR 2% (34

P<0.05),

F2 &% CMVD #HEXEZER Logistic BIRA5#7

£ B Wald/f  OR{H (95%C) P
FIB 1438 7274 4213(1481 ~ 11.981)  0.007
PLR 0003 3329  0.997(0.994 ~ 1.000)  0.068

HbAle 0518 2901  1.678(0.925 ~ 3.045)  0.089

NLRP3 0004 4061  1.004(1.000 ~ 1.007)  0.044

LECT-2 0031 0461 10320943 ~ 1.129) 0497

2.3 ROC #&xfam UL 1.LAABERT FIB A1 NLRP3
HRGE A, LR CMVD AR SR 22 ROC
phek, 2559 WRihZ Fiaif (area under the curve,
AUC) 53 51 0 0.648 1 0.679, — # Bk 4 12 Wi it
AUC 2} 0.712., Hr1 FIB L) 2.39s M fEilfs ST,
ORGSR FRRSEBE S350 h 85.7% F1 41.2%; NLRP3 ft
1115 FLE R 304.83pg/ml,  HURGEE AR B 40 9
61.5% M1 74.5%; 3 BRA 12 W0 U FRe 5
4351k 81.6% F 65.9%.
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Sl L O G 2 A ER AT T RN AR Y B R R 22
— O YERRAR Sk A B (CMVD) A5 .0 Lk
MAEARAG B T, ek R G 2 32 WA R A BHL P AR
1) &R 45% ~ 60%"". B0 CMVD 5K M4
CAD A Z MR H 2 U, R, b
PRI . . mILESE . AR PAERY . BMI,
1IN i SN/ @ N =011 DA S SN 71 s 10
BE S X e AL 5 fa i P R AL HL 25 St R g 24
S, X RBEAEAFTT M SRR, A3 R R ] RE S

AT FRATAIBIF G RO AT X e I L B PR e 5
G AR, FEOX AL G [ R T
CMVD 52 I B ARAR T =R 2B L W A DG . (R
AT 2] HbAlc 1Al LA 2 A G 8 X,
VLI MBI BES 5 T CMVD &4 & . HRdlt
T RAES N R D RERRERT . Sk RERE AL ARk
SR A P 1 AL A . Rk, SR
WERA . PTEERIRRICAHR IR RHL R A F 2R S

LR AR (FIB) J&—Fh RIEAR G, 5k
Sk s B AR B2 | fELE L T E AR TS A
oM gy VRS, B ARG 28 A A P
R, IR FIB AR, I/ U AN 25
fne XKW, FIB 7EshKEE I B9TTRR AT RE = M I
% VI 2 P S0 R ik 2 s bk s i e AL BB i AN A=
KA LB o5 AFFEE U R, AR A O AR B0 bk
KU FEE N 5 B FEZR FIB e & 20 LR T ke =
SRV S5 S b ¢ N S R Wy s AP B | E A
ZOHTE K I FIB W JE J& CMVD fyh ST fE e R &
ZE S U ERMLURAE . O FIB R HACH rT fE
RN DIRERERY . BhRHE PN Rz 3 ) £ 4 B R
EEUME TS T RO AL JE S, 3L
FIB JURTE N B2 T X3, 3 0 2 ko A Ak R A 1A
R 20 R AR BRI T S g e i T e ab,
FIB 7] GE R 4 Bz 40 BB AL FZEEL, 148 im iy Bz 4n
AR AR K PR TR . T AT X S B AR R B FIB
FERNFM A RAE h R AEAER, IS BN K Tine R
i U, @ FIB ¥ ] BERZ M MR IR AL 2+ 580, 1
T FIB & af BA M AR RG24 M SR AL A/ ViR
MR AR, AT 728 I A sz Iy 1 63 2 PN Bz 4 )2
SEREME AT G ER

/R Sk A LA (PLR ) o ARFTJEAT,
S kO R Ak BRE R 14 T2 8 [ L/ A SR B 25 N AT 4
AT B W, PLR &0 B e kst g
PERI S fE R R R, S BREA . Fit,
PLR i, 4578 284 A I/ NRH S L ) A8 O 1 4%
PI A DT EOR . YILDIZ 25 A PV SIERA = PLR(>
160) J& STEMI & 2 JC F- Ui A 0 57 T o+ BRI
Z4h, SZOLC %5 P AMF5E 2], PLR Al {E N2
TEEKLFE A AE AN TG B 3O AR A5 A 5 DR A i 455 78
M FE bR . FRATABFTE S iZ485 e —8, diR i
1 PLR 7 CMVD i &, A #EBCHh, &
/KF PLR AJHEZ 5 CMVD KAt #2 .

BT -k B (NF-k B) HHFERE ML
eSRINT, B DI S A A B AR S BTy
k B A DMEREE AT sk 23R, gk ke —Fhit
R R G S EEg », B LB, kT 50
FIVEH 9] T2 A 5 A9 2B s B 1T 3 3 NF-« B {5 5
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AR VA GO Y R A0 i T RERE AR BY. £E CMVD
Kt b, 5 K R A N B2 40 B ( coronary
microvascular endothelial cells, CMEC ) 712 o5
5 P, CMEC 24 5 0 L4 i A 4089 1/3, CMEC
Ty B B i A A5 T LR A5 B I N R 7 i
MERERETRESE ZXCEENER, NEZDIbER:
AT Bl 00 045 P00 10 & A Ak e BT PR &%
B HERACEE B SZ AR B 1 3(NLRP3) J&—Fh 2%
EAEAER, FEonEsEmhREEEE/EH, 1
FEC USRI / FEE O AL RO I B0
AR AP, NLRP3 f55i@ 25 T CMEC iy
fic NLRP3 43 (915 538 i 0] ¥406 NF-kB, %5k
e R K 4 Z B £ 1 Tl 1(caspase-1) ik, T
R TIANER -1 8 LN E -18 BRI,
e SR S RE R, HR 0P B T AE B AR &
PR, NLRP3 & (760NN LA KL, HIE
CMEC ik, Xif— 3B NLRP3 R M/ MATE
CMEC Hyy HA: 4 i F g /e B2 Ik, 3.4
A A NLRP3 RAEARWITHES 5 T CMVD (4 @it
. FEX} NLRP3 B9 GeiTorrh & B, 4H1A] kb
% CMVD 41 NLRP3 /K V-5 /5, Logistic [ I3 43 Br
HE7RH NLRP3 J& CMVD Ryl fE S R 2, ROC
i R NLRP3 XF CMVD A — & F AR,
X2 H] NLRP3 A] fiE ik NF-kB {5 S W= 5
CMVD kAR RE,

PR L) A5 5 N B 48 5 A5G 2 40,
PAE R K A A HAL R A S5 T i 48 P9 Jz 5651
R, HAnEnT BT 2 ( LECT2) j2—Ff
F B AR A2 1 16 kDa 1, B E R —Fh
B R A M A AL R . BFgT BT R W, LECT2
it NF-kB {55 1% 5, 78R AE KW 15 il 8
FEAE . JUNG %5 P9 A\ B % B, LECT2 7] i@
i NF- k B {5 515 S UG A S5 S72, B A 40
PR 5B ER - 1 (2 R AR R E I F o« . AR
KAt E 1 -1 FIL- 1B FERIA, XSy nf
SO AE SRS AR AE S N, 5 B0 K I N R A A6
i, INEDNEEA L . 286 DL B SCHkI i, % 8t
LECT2 A] REil 185 NF- k B {553 I% 175 5 R 0E L
7 ST 5 TR ik 0L P B B o AR 98 285 HT
A EE LECT2 IR EZRAZI¥E X, 51
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2% | riR, FIB M1 NLRP3 F} 5 A] 8 2 56 0
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