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HE. B8 AFRIgA H 9% (IgAN) £ 4 A f2 microRNA-223(miR —223) . NOD # %4k % & 3(NLRP3)
K YR B G RIF) A4 R M, T3k RIR20184F1 A—202041 A A TR FTARILRARE R Z L5505
A B YA R IGAN B 164 614F A BT 705+ %, 4 B RIFAE R Fl 4% 341 RIF TO L RIF T1 4L RIF T2 41,
7 BB BRI B Btk & B OS BIAE A AT AL, ARIEIgAN R4 80BN AT BB, WA &AL T XA — T
Hho R T B R AT FRA BB M E LKA I i miR —223, NLRP3 mRNAARA R A 35 B LI A%,
% (ELISA ) M 2 XA 9P F de RIFF8AR[ 4L A KB F B (TGF-B,) A miaA K g 1(MCP-1) | #AKRA
Fa(TGF~a) . G@IA-F6(IL-6) . 8 HFH T a(HIF-a) ]; Spearman 4% miR—223, NLRP3 mRNA
5 RIFIHFa948 XM, SR Sxr@AZARL, B4, RIFTOZL, RIF T140, RIF T240% % miR —223 485}
FARFRABEAIL(P <0.05), 1 NLRP3 mRNA, TGF-B,. MCP—1, TGF—a. IL—6, HIF-afR X & (P <
0.05); SpearmanABXMESHLER 7, [gAN #E# TGF-B,. MCP—1. TGF—a. IL—6, HIF—a % miR—223 £ fi
% (P <0.05), ™5 NLRP3 mRNA ZEAX(P <0.05), £ IgAN ZH5ME R miR 223Kk, 5 RIFH
AFZ AABX; NLRP3 mRNA & &ik, 5 RIFJ54FZEHM X, #FmiR—223, NLRP3 T4 45 [gAN &4 RIF
A2,
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The correlations between the levels of microRNA-223 and NLRP3
and renal interstitial fibrosis in IgA nephropathy*
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Abstract: Objective To study the correlations between the levels of microRNA-223 (miR-223) and NOD-
like receptor protein 3 (NLRP3) and renal interstitial fibrosis (RIF) in patients with IgA nephropathy (IgAN).
Methods From January 2018 to January 2020, 164 patients with primary I[gAN diagnosed via renal histopathology
were selected. According to the degree of RIF, they were divided into RIF TO group, RIF T1 group and RIF T2
group. In addition, 95 healthy volunteers during the same period were selected as the control group A and 80 patients

with non-IgA nephropathy as the control group B. The general data of the subjects were compared among the groups.
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The mRNA expression levels of miR-223 and NLRP3 were measured via quantitative real-time polymerase chain

reaction (QRT-PCR), while the levels of RIF-related indexes [transforming growth factor B, (TGF-f,), monocyte

chemoattractant protein (MCP-1), transforming growth factor o (TGF-a), interleukin-6 (IL-6), and hypoxia-inducible

factor o (HIF-a)] were measured via enzyme-linked immunosorbent assay (ELISA). The Spearman method was used
to analyze the correlations between the mRNA levels of miR-223 and NLRP3 and RIF-related indexes. Results
Compared with control group A, the mRNA levels of miR-223 were lower in control group B, RIF TO group, RIF T1

group and RIF T2 group and decreased successively in these groups (P < 0.05), while the mRNA levels of NLRP3,
TGF- 1, MCP-1, TGF-a, IL-6 and HIF-a were higher and increased successively in these groups (P < 0.05).
Spearman analysis showed that the levels of TGF-B1, MCP-1, TGF-a, IL-6 and HIF-a were negatively correlated
with the mRNA level of miR-223, but were positively correlated with the mRNA level of NLRP3 in IgAN patients
(all P<0.05). Conclusions The miR-223 is lowly expressed in the serum of patients with IgAN, and is negatively

correlated with RIF-related indexes. On the contrary, the NLRP3 is highly expressed and positively correlated with

RIF-related indexes. Thus, miR-223 and NLRP3 may be involved in the progression of RIF in IgAN patients.
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IgA "B % (IgA nephropathy, IgAN ) J& IIfi R J5 & 1

B/NERE R WK Z —, — BRI B/
BRA X TgA LA, I M A oAl 0 2R 8 A UL

B, 20% ~ 40% HH 1 KM 10 48 J5 K J& o 1 vk
o, #E A KK W H G (end-stage renal disease,
ESRD)!"™!. W [8] it £F 4 fk (renal interstitial fibrosis,
RIF ) J2& [gAN 55 K70 1 4 B MEJ 5 € 2 ESRD F9 455
s Bl M AR R &R —, BRIV 2
45 . ARANETTIG Z . AN T0AF, DT RIF FREE
JE 5 TgAN e )2 B J B 28 R, NOD R 52
R 11 3 (NOD-like receptor protein 3, NLRP3) 48 P14
FH 8 T2 AH 5C BE 45 FE 25 H (apoptosis—associated speck—
like protein, ASC) . NLRP3 Fll K A AR S 2 e

(Fp-3

BIRE A MR . TILFEA ORI, HAE
P JUE 5% AE A TP 4% E 2R AR TP MicroRNA

(miRNA)JE& 18 ~ 23 M AZ R 4 J ) A 4 i RNA
A5 LR 3" —UTR X e X 285 6, 00 il ol o 0K i 3
Ik, WIS 500 M A B JE T, A &
zunﬁaBTEﬁTﬁmmmm¥u%% E 2
N, TgAN 4 4h JE 1l microRNA-223 (miR-223) .
NLRP3 5 RIF i AH OGP A WA IE , PRI AS BF 5 i
D72 TgAN 3 | il BT SR TgAN 25 /9 41 J] 1l miR-
223, NLRP3 mRNA #H X} 3% ik & & RIF 845, K4
Hr miR-223 . NLRP3 mRNA 5 RIF {4 A 5k

1 #AREFE

— AR E
PEHL 2018 4F 1 H—20204F 1 A 7fE TR AT £ VT IX.

1.1

N B B= 5 22 B 21 205 RS A 1012 R IR & T AN B
H164 BIE RIS G Hrp, B0, Ltk
TAN AR 22 ~ 64 %, 1 (3427 £8.17) % . AL
B /N 22 4 5 RIF [ BR824 3 A1 DR /N
%= 4w RIF 167 B < 25% H & 70 B 4E 4 RIF TO 4 ;

@' /N 25 45 5% RIF T8 AR > 25% ~ 50% £ 3% 54 B
b RIF T1 41 ; QB /N 25 4 5% RIF 10 1> 50% 85
40 {51 M RIF T2 4 .

5 BRUAS o ke B A4 G 35 S 2 05 B 1 Sl o R A 48,
Hop B2 6], wik436l; 4Eil24 ~67%, ¥
(36.10£9.22) % ; {hk W R FEIIRE . R BIE
W, TR SOt B IR L I S

75 BRI A B Al TgAN B3 80 9l /5 A it B B4,
Hp BHyE38 4], Ltkda2fl; k23 ~65%, F1y
(3526 £8.07) % ; v Jay kb i B3 A= /4 £k 14 491)
FEE T B 37 ) . R R R R A 13 40 L /N AR
B 16 81 5 HE IR 0 0 0 FH A b R PR L SR
HMRZY, VLAWK R
R 3

ARG E (HREEDSMHREREET),
ﬁ@%@%%ﬁ%ﬁéﬁ&m@,%%&%ﬁﬁ
VTR R 1.

1.2 PNIRHE
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1.3 FZERXFF{LF

miR-233. NLRP3 &4 2 U6, GAPDH 5|49 th
[ A ER A Fl A L, Trizol iR L 52 EO0E
4 Wi5E I Y (quantitative real-time polymerase chain
reaction, qRT-PCR ) 1871 & 1 s 21 B2 A= Py FH A R
A A, kAR K A F B, (transforming growth
factor—B,, TGF-B,) . A% 4} # 1 2 1 1 (monocyte
chemoattractant protein, MCP-1) . B KA T
(transforming growth factor—a, TGF-a) . 14U 2 6
(Interleukin-6, 11.-6) . #Ht & & & ¥ a (hypoxia
inducible factor— o, HIF— o) 55 Jiff I5¢ O 22 W B i 55

(enzyme-linked immunosorbent assay, ELISA) i 7] &

¥ o w5 AR DU AE DR A R F AL

WD-320 %4 [ 8 A b 23 B A e s s i B2 T
TR A PR A AR AL, ProFlex™ PCR £ 4t 25 [E %8 K
HRBHE 2 Fl FR ik
1.4 WEIEHR

W 25 AR . PR BEAE SR . KRR L
255 . &7 5K K (diastolic blood pressure, DBP) | I&
45 J% (systolic blood pressure, SBP) . ¥ ¥ 3 ik J&
(mean arterial pressure, MAP) .

M 72 2% 20 1M S 25 E Cotal protein, TP) | I 4L
F (Hemoglobin, Hb) . Ifil Jk Z % (blood urea nitrogen,
BUN) . 4% H (Albumin, Alb) . JR % (uric acid, UA) |
B4 ZE C (cystatin C, CysC) .24 h JRE . B /NERIE
ol &R (glomerular filtration rate, GFR) 4% 5 & F] CKD-
EPI =1,
1.5 qRT-PCRlZE & 2H5ME M miR-223,NLRP3
mRNA

W 45 45 20 25 JE i kAN JE I 10 mL,  #F 4°C &
FiCE 0.5 h, 3 000 t/min 0> 10 min, HC I 75 &
T =80°C UKHi 2 VR R A7 o >R H Trizol 12 51 42 H 1 15
MURNA, W35 oDNA, Wik K £ .04 pL
M-MLV, 2.5 mmol/L dNTP 2 wL, 0.3 wL RNA Jif 4 i
o, 2 wL 10x 28 vhil , b i 4l K 2 20 pL.
qRT-PCR K WK & . IER M54 1 pL, PCRZ
M 12.5 wL, 150 ng ¢cDNA 1.0 pL, Tagf# 0.5 wL.
P& E . 94°CHAE M 10 min, 94°CAEME 30 s,
55CiEk30s, 72CHEM30s, FL30FEFR, 72°C
Yk SEHE A 10 min, >R 27"k XF miR-223 . NLRP3
mRNA #1752 M. qRT-PCR S F5 L% 1,

%1 oRT-PCR3|#F7%!
EILYS
FLH 519751
EE/bp
1F 1 :5'~-CAGAAAGCCCAATTCCATCT-3
miR-223 164
JZ 1] :5'~-GGGCAAATGGATACCATACC-3'
I :5'~ATTGGAACGATACAGAGAAGATT-3’
U6 30
21 :5'~-GGAACGCTTCACGAATTTG-3’
1F 11 :5'-TGCCCGCTCTGGGTGAGA -3’
NLRP3 65
JZ 1] :5'-CCGGTGCTCCTTGATGAGA-3'
1E i :5'~-GCTGAAGGTCGGAGTCAACG-3
GAPDH 81
JZ I :5'~CCATGTAGTTGAGGTCAATGAAG-3'
1.6 ELISAMIE&HSME I RIF 3545
K F ELISA il 72 45 26 41 JA] 1. RIF 45 b5, 46

TGF-B,. MCP-1, TGF-a. IL-6, HIF-a, #%f&#s
G DN X2 e R 0 1) G 1 I A3 R AT 4R A
1.7 #itEH*E

O 43 SR FH SPSS 22.0 i it ak ik . T8 R
IR EE (%) 2R, R xR0 s T ekt iy
B i (xxs) Fon, BB R T 22007,
PE— 25 0 T L % ] SNK—q 12 5 #H 56 P 20 7
Pearson 5., P<0.05 NERBGITHE XL,

#HR

Z AR TR B
XPHRAZH . XFHEBZL . RIFTOZL . RIF T14H .
RIF T2 4L PRSI . AR HhAS, xRk i &
TGN, ZF G E L (P>0.05) ., %4
MAP .Hb . TP Alb UA .24 h JR & [1 . CysC . GFR 7K F
B, RN R T 200, ZRAFHITTFEX(P<
0.05) . PE—LPiM AL R B SRR A4
B, %R B 40 RIF TO 4 \RIF T1 40 \RIF T2 4 | %
Hb . TP . Alb . GFR 7K AR K BEAIK (P <0.05) , fif MAP
UA | CysC /K AR K T+ 5 (P <0.05) , RIF TO 41 | RIF
T1 44 (RIF T2 21 24 h JR & A K K TH & (P <0.05) .
W2,
2.2 &ASMEIM MiR-223 . NLRP3 mRNA #83f &
LI

XA 2 6 BE B 41 L RIF TO 4 \ RIF T1 4 |
RIF T2 2H miR-223 . NLRP3 mRNA %} # 5 & HL %52,
GHEMN, ZRAGRITFEX (P<0.05). #F—
LMW TR SXT AR, XTHEBA .

2

2.1
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SR, 6 oA S IR A AR microRNA—223 . NLRP3 KT 5588 I 2T 4 fLAOA Dt

*2 BHRKREHLE F1(%)

2151 n W /5] RIS/, x £ s) MAP/(mmHg, X + s) Hb/(g/L, x + 5) TP/(wmol/L, x % s)

it A A 4 95 52/43 36.10 £9.22 90.13 + 10.25 149.21 + 17.26 73.25+10.29

Xt A B 41 80 38/42 35.26 £8.07 92.09 £9.16 141.76 + 20.37" 67.32+9.07%

RIF TO 4 70 38/32 33.19 £9.34 94.81 +8.497 136.17 £ 22.19% 62.27 + 8.247%

RIF T1 4 54 30/24 35.06 +9.21 e 129.88 +24.28% 53.36 = 6.31"

RIF T2 20 40 22/18 34.94 +7.28 118.26 + 20.84¢ 44.64 + 4587250

X/ F1H 1.338 1.136 25.048 18.956 104.135

Pl 0.855 0.339 0.000 0.000 0.000

3 Au_n/( /L, UA/E wmol/L, JREE l:fl/[g/24 h, CysCi[p,mol/L, GFR/[mL/(_ min*1.73 m*),
X+s) X+s) (x£s)] (x£s)] (x£s)]

it e A 41 44.18 +3.96 262.41 = 40.29 - 7236+ 11.07 10238 +10.27

Xof B 21 39.21 +4.187 311.27 £40.627 = 83.38 + 18.237 9538 +11.177

RIF TOZH 35.85 +5.08"2 2 1.52 £0.47 95.76 +22.49"%

RIF T141 3.05 +1.14% 150.64 + 32.18

RIF T24H 422.67 + 52.84"" 3.69 +1.27%9 182.16 + 43.7672%%

IF {8 175.522 133.046 76.515 204.453 255.566

P{H 0.000 0.000 0.000 0.000 0.000

s QSN A 4L ILEE, P<0.05; @ 5% B LL#L, P<0.05; B RIF TOZH [L#%, P<0.05; @5 RIF T1 40 [E#%, P<0.05,

RIF TO4H . RIF T14H . RIF T2 %H & miR-223 #H X} *3 K4ASMNEIMmMiIR-223 NLRP3 mRNA

3K LR UM (P <0.05), NLRP3 mRNA HI% %% i BANRARILE (ixs)
HARK T (P <0.05) ., W#3. 415 a miR-223 NLRP3 mRNA
2.3 FHSNEMTGF-B,.MCP-1.TGF-a.IL-6, XA L 95 107 +0.12 117£0.16
HIF-a 7Kk F LE 3% XPREB4H 80 0.92+0.11% 1.26 £0.18%
ST AH X B4 RIF TO 2 . RIF T1 4 . RIF TO 4] 70 0.83 + 0.097? 1.45+0.19%2
RIF T141 54 1.68 +0.217

RIF T2 2 TGF-B, .MCP-1 . TGF-a . 1L~6 , HIF-a 7K -

l:[ﬁifc,Zéﬁ%ﬁ*ﬁ,%ﬁﬁ%if%%l(P<005)0 iﬂ:' RIF T2 4 40 0.61 +0.07% 1.83 +0.22
N . . F 205.770 131.345

T RS R R R A AL ki gL,
PiE 0.000 0.000

RIF TO 4 \RIF T1 41 .RIF T2 41 & & TGF-B, . MCP-1,
TGF- o, IL-6, HIF- o 7K “F 4 I Tt 55 (P <0.05) .

i QXA ILE, P<0.05; @ 5% R B4 LA, P<0.05;
B35 RIF TO4 L, P<0.05; @5 RIF T1 4 b3, P<0.05.

W& 4,

*4 KBANEMTGF-B,.MCP-1.TGF-a.IL-6 HIF-a /K FELLE (x=s)
215 n TGF-B,/(ng/L) MCP-1/(ng/L) TGF-o/(ng/L) 1L-6/(ng/L) HIF-o/( pg/L)
Xif A 2 95 176.84 + 40.23 2558 +10.16 18.84+5.16 14.06 + 4.25 10.62 +9.31
Xif R B 2H 80 287.38 +51.617 36.38 + 11.987 25.58 £ 8.627 20.18 + 4.627 2347 £5.737

RIF TOZH 70
RIF T1 44 54

417.70 + 120.262

43.76 = 13,9472

32.66 = 15.0472 63.71%17.1272 46.24 = 114702

590.87 + 125.461%¢ 57.21 + 17.05V2® 94.58 + 16.37V2® 71.98 + 18.2612¢

RIF T2 2 40 794.76 + 242 85024 125.42 +20.16" 142.67 + 36.56V23%
FAE 259.040 299.784 841.591 530.832
P{E 0.000 0.000 0.000 0.000 0.000

T O5RHIE A H 4L, P <0.05; @5 %8 BLAEHAL, P <0.05; 35 RIF TO4LH#, P <0.05; @5 RIF T1 414, P <0.05.
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2.4 IgAN £&45MEIIM miR-223 ., NLRP3 mRNA 5
RIF fefREHE X1
Spearman #f 5¢ V£ 43 BF 45 B /R, IgAN HH

TGF-B,.MCP-1,TGF-a . IL-6 , HIF- a 5 miR-223
2 fUAH G (P <0.05) , 1 5 NLRP3 mRNA £ 1F A ¢
(P<0.05)., LS5,

%5 IgAN EE5ME M miR-223 NLRP3 5 RIF {5#REIHE K14

o TGF-B, MCP-1 TCF-a IL-6 HIF-a
Ei1
r fH PAH r {H PAH r fH PAH r fH PAH r {H PAH
miR-223 -0.742 0.000 -0.617 0.000 -0.748 0.000 -0.829 0.000 -0.743 0.000
NLRP3 mRNA 0.649 0.000 0.589 0.000 0.608 0.000 0.794 0.000 0.842 0.000
3 g W, miR-223 AT 40| NLRP3 ik, AT T 9 1L-

RIF (837 B 40 M AP A ey, SRR
SiE PR 1400 i 0 356 5 0B A TR, DT B AR
I, S REgHEMMPRE, R RE/NERME
787 ) Lo A A Ak . AR HESEREIR T, RIF 5 IgAN
BEBEIAE . WS 5 Oxford 20 BIAH G, RS H
TgAN 25 B JIE 92 95 115 A B A9 2R 0, CysC
UA J2& Sz WL B I RE A9 I PR A8 A, 2 20 B EHE Hh A 2
PRI S A, SR I DR s R B 58 405 1) R R
AT CysC R TFHE A, v A HidE E /b
Bk, SR 2 il /NE HEWOROS  E AR R
RS Bk CysC 1ME— 28 H, B IIRE S %l 280l
I CysC /K L, P 13 CysC 7K 1] DLk
W I EE . ABFIE A IgAN . JE [gAN B
A R R AT, 45 R RS A ZIE
AEWE . PERITC2E R, MAME I Hb, TP, Alb, GFR
JK V- 7E 1gAN £ 3% vh B RIF A2 B2 1 40 e A%
UA. CysC f 24 h JREE FIBEZ AR TH s, B6EH 1gAN
BEEIIREZ S RIF R ARG

NLRP3 % 1 14 1T B P 5 8 43 A 5% 43 1 45 =X
R AN A JEAH 56 2 F R TS, H O 9
PRBLH % R A0, NLRP3 &M R REAE 5 8 T 40 ¢
#H [ Caspase—1 S5 W& &%, LLi% 1k Caspase-1,
T KRR . AU 23, e IR 5
/N BRI A B /INER 41 FT 900 NLRP3, 5 5 b
PR 9 Fe B /NER B8 051 Be Ah L R DR AR I T i Ak
NLRP3, | 3 i /NE 9 A Bk, I 88 IR
B 6 0 15, miR-223 1E K — F Ak 4 15 N 4> T
RNA, eI /MR . PR 400 K il 28 v )iz e . i
RA R R, HZ 5 2 Fs g i A 3 F
2, WA . REMELBERIE SFER" . A5

1B, IL-18 /K F, LAV /Iy BRL S e s S0 e il 41 2 2R
JiE KNP, miR-223 i 7] 5 NLRP3 f# 3'UTR X i %
4ia, DI IL-1B S S E N Bk, 45
EARAE AR R 45 ALk —2PE 52 NLRP3 &
T miR-223 fE H#E S 2 —1,

ARAFFRLEREN, SXTIEALIE:, XTHEBAL.
RIF TO 41 . RIF T141 . RIF T2 £ # miR-223 4%}
FIE R KA, NLRP3 mRNA X 3 ik AR I T)
=, U HH miR-223 v] 83 1 45 NLRP3 21k i 1 5%
M IgAN (5 RIF ) &4 . B, TGF-B,. MCP-1,
TGF-a. IL-6. HIF-a SF 48R 2 I R & F R TFA RIF
WA T AR, TeANEH N
W5 IR R IEARDG, 0S4 e H R E A
EALY ARG . o R S A OGRS LT AR
e Fe bR 5 RIF B A OC, HATRES 5 RIF &
AL RBERP, AR EY, SXEALLL
B, XMB4l., RIFTO4]. RIF TI 41, RIF T2 41 &
#TGF-B,. MCP-1, TGF-a. IL-6, HIF-o /K FAR
W, A RE LB IgAN H % RIF £ § 30 TGF-8, .
MCP-1, TGF-a. IL-6, HIF-a /KT, Spearman
AT EE R B /R, TgAN i35 miR-223 5 TGF-B,
MCP-1, TGF-a. IL-6, HIF-a % 1415, NLRP3
mRNA 5 TGF-B,. MCP-1, TGF-a. IL-6, HIF-a
SIEASE, $iM miR-223, NLRP3 5 RIF 5 h5 H—7&
FROCHE, HEMIPT & A REdL [ 2= 5 RIF YR . KR
biig

i LTk, TeAN (B35 A0 A I miR-223 Ik &3k,
NLRP3 mRNA [m ik, WEH 5 RIFAMHCH, A
RES5RIFM AL . BRIER . (AARRAAEEA
JRZAL, ATHRFRA R, G5 R0 e e
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RATHE, % TgA B R SME I microRNA-223 |

NLRP3 K5 15 R B £T 4 i A S

HXTAE IgAN 25 RIF 1% 00 K A6 0 Hr ., J5 B SE 50
B RFEAR SRS BRI 22N &, R ABFSE miR-
223, NLRP37E IgAN A4 ELARFE FHAIL I
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