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[ =] B rArBEMSEIEI R 2 TR (AKD) BF mEZFEF E2 AHEHEF 2
(Nrf2) | NOD FESZARIRIE 25 F AR DG 11 3 (NLRP3)  RAE/IMA K 4l 2R-18 (IL-18) MYFRIK S H:
XTEREMTUSINE, F5iE $EH 2020 45 1 A—2023 4 12 A KEHE (£H) AR F R ERE 98 fil &4
MeEEAEIF & AKL BF HIFRA, ik FMEEFMEEAE B 60 2y XT B, LI PILH MLy Nrf2mRNA | NL-
RP3mRNA % TL-18 ik ; WA H B HRIE 28 d WAETHB M HAEAFA (72 ) FFET-4 (26 Bil), K
FHZ B K logistic BIHASFHr I L B H 28 d NI T-W M A 2 ; SRA ROC HHZE 4 HT 17 Nrf2mRNA |
NLRP3mRNA | TL-18 FKiLAX I LB 28 d NIELT- WM (E, £&58R I AN Nef2mRNA FRILKT
XHREZH (P<0.05), JFAE4HIM7E NLRP3mRNA | 1L-18 RIAME T X IE4H (P<0.05) ; £ [HZE logistic M5
SN, APACHE I PF4yTH . SOFA PE4-FhiE . IMiiiE Nef2mRNA {IK3#35 . NLRP3mRNA & IL-18 &%
IR IF R E A 28 d WAET-RI AR L fE R I3 (P <0.05); ROC £k 4 R o, IL7E Nrf2mRNA |
NLRP3mRNA | IL-18 Fik 1 AUC 4351k 0.882, 0.845. 0.865. Z5if ZAEMIEIEIT & AKL B3 17
Nrf2mRNA FiEFE(K, NLRP3mRNA M IL-18 FiEFHE, Nrf2mRNA ., NLRP3mRNA . IL-18 3235 1] i BI ¥EAG
VAEMERIE FE & AKL HR S TS
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[ Abstract | Objective To analyze the expression of serum nuclear factor E2 related factor 2 (Nrf2) , NOD-like receptor
protein 3 ( NLRP3) inflammasomes and interleukin-18 (IL-18) in elderly patients with sepsis complicated with acute kidney injury
(AKI) and their prognostic value for patients. Methods From January 2020 to December 2023, 98 elderly patients with sepsis com-
plicated with AKI in the General Hospital of Taiyuan Tron and Steel ( Group) Co. , Lid. were selected as the concurrent group, and an-
other 60 elderly patients with sepsis in the same period were selected as the control group. Serum Nrf2 mRNA, NLRP3 mRNA and IL-
18 expression were compared between the two groups; patients in the concurrent group were divided into survival group (72 cases) and
death group (26 cases) according to 28 d survival. Multivariate logistic regression was used to analyze the influencing factors of 28 d
death in the concurrent group; ROC curve was used to analyze the predictive value of serum Nrf2 mRNA, NLRP3 mRNA and IL-18 ex-
pression for 28 d death in the concurrent group. Results Serum Nif2 mRNA expression was lower in the concurrent group than in the
control group (P < 0.05), and serum NLRP3 mRNA and TL-18 expression were higher in the concurrent group than in the control
group (P < 0.05) ; multivariate logistic regression analysis showed that elevated APACHE 1I score, elevated SOFA score, low serum
Nrf2 mRNA expression, high NLRP3 mRNA and IL-18 expression were independent risk factors for 28 d death in the concurrent group
(P < 0.05); ROC curve results showed that the AUC of serum Nrf2 mRNA, NLRP3 mRNA, and IL-18 expression were 0. 882,
0. 845, and 0. 865, respectively. Conclusion Serum Nrf2 mRNA expression was decreased, NLRP3 mRNA and IL-18 expression
were increased in elderly patients with sepsis complicated with AKI, and Nrf2 mRNA, NLRP3 mRNA and IL-18 expression could assist
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in evaluating the short-term prognosis of elderly patients with sepsis complicated with AKI.

[ Key words ]

JHe BE AE S — Bl phy g G SR MUK e S 2k
VA RRE S N £ A I, Bl I E R 2 S LK
HRGEERAG, CHEEMNL T &S BB A
T2 A B R R A £ P05 Mk B O AR il
W IERE VR, S ECE IR RE " E A2, HEm
Sl & M B #1145 ( Acute kidney injury, AKI),
BT MR B A B R AR RS Wk, it S
M FERE IF & AKT AH SC 19 ML 35 b5 A5 4 2 Q8 2
AWFFER, MRFELE S S Y AKL B9 & L 5
AR OH T . SRR NI e R R 0 407 A5 DDA DG
ZHEF E2 #HEH F 2 ( Nuclear factor E2 related
factor 2, Nrf2) S AL P SCEZ I 7, T
T8 A PG T U PO AR AL I R DR R S, HIRAE R B
AL 1 9 JiE AR A B B R . NOD BE 32 A I iR
H &5 A AR SE 85 1 3 ( NOD-like receptor protein 3,
NLRP3) RAE/NAIE —-MEZHEHAZSY, NLRP3
AH OG99 R A7 o 38 1% 7R PRl ALK S8 5 S 0V . 4 i
FETC . AR S AR B AR . A
42 -18 (Interleukin-18, IL-18) J&—FhH Z 4L
RAT, TEPUBGY | 18 MR AE M b g2 )8 9 45 i
KAEZ UM FDIRE . HAT Nef2 . NLRP3 | IL-
18 Xif & A7 ik 53 5 I & AKIL JB 3 18 FH HLHI 4 A B
i, R UL =F PPN R BUS i HRE , A WS A
M7 Nef2 | NLRP3 K IL-18 7E % 4 i 3 5iE I &
AKI B3 iy Rk S LS (8, IR IR i2 G $2
P25 0L,

Sepsis; Acute kidney injury; Nuclear factor E2 related factor 2; NOD-like receptor protein 3; Interleukin 18

1 X&5FH%
1.1 WFExT4%

BEHL 2020 4 1 A—2023 4F 12 A KJFEMNEE (4
H) AR FLEEERE 98 AR MEEREH & AKL B
IR, R MEESIE FR 3 60 B X BB, 4
AbRiE: OFF & MERAE 2 Wb e, @4E I =60
% QIFRMATTH AKIL FISWERAE™ 3 @I TR 58
%, OfFAFEEEAERZA, HRrE: O
R, @A & 1@ sE; LRI N,
@EFF 0TI | DAL E.O I BB ; OF
G, APFTRTERIEANER (FEH) ARRA WL EEERE
1eHRZE By ot [021 /2 (K-PJ006) =]
1.2 ik

FABEER HiG R, REEIF 4 Fxt 8Ll =S
MK 5 mL, L5 000 o/min 5.0 12 min  ( B0264%
8 cm), TS ILE B T —80 °C VKA 15/, Nrf2mRNA |
NLRP3mRNA Kl J57%: HH Trizol i51& (3EHE Invitro-
gen 23H], 525 G3013-100ML) $2BUAIE S RNA, Jf2%
TR & (AR TAKARA AH], 555 R333-01)
A cDNA, L2 e i B A Bl 4t =X s I 3 465 A%y 1)
Nif2mRNA | NLRP3mRNA ik, FI#F5 (AT
T ROy 6 BRAAF], 575 B300808-0001, B300807-
0001, B661602-0001) W 1, LA B-actin A=, 2744
B Ne2mRNA . NLRP3mRNA HYAHRS kit DA
BRAOnE Biane GalFRl & B ST IE A W RH A PR
INT], 55 SP15017)  AGHMILYE TL-18 7K,

=1 5T
Tab.1 Primers sequence
FHH Batli ik LR
Nif2 5'-ATTGCCTGTAAGTCCTGGTCAT-3 5'-GCTTTTGCCCTAAGTTCATCTCT-3
NLRP3 5'-CGTGAGTCCCATTAAGATGGAG-3’ 5'-CCCGACAGTGGATATAGAACAG-3’

B-actin

5'-CTGTGGCATCCACGAAACT-3’

5’-GGACTCGTCATACTCCTGCTT-3'

1.3 ZER

WEETT R B A ABEIRIT I IR, 28 d NIy
LEAPIE L o AR IR 25 K IF A 20 B 3 43 AR 2 72
BIFISET - 26 B, WCEAATFHMILT HAFEE . P
I ZNDin e =k SN i VAN S I B TN e =]
i CEAnfe ., /R, LB, RER A FLER) |
ZPEAE 512 M EE O ( Acute physiological and
chronic health I, APACHE 11 )™ ¥4y, 5B
R E e (Sequential organ failure assessment,
SOFA) ' PP 43 K ifiL {# Nrf2mRNA | NLRP3mRNA
IL-18 Fik 45 ¥k, APACHE I |, SOFA 43455
HO~T1, 0~24 53, 3508 #1758
1.4 SEit2Eorik

R H SPSS26. 0 it F AT Bl o br . 4%

BRI T 9O © £s R, FTIRSTEEAS ¢
s WECRBLHA (%) #Tox, 17X KK, £
K22 logistic [EIHSHTI KB H 28 d NILT-HIRE
MR ER . 25l ROC 443 AT L7 Nrf2mRNA | NL-
RP3mRNA | IL-18 Fik X H & 41 & 28 d NFETS
P TIOA(EL ., A 987K a=0. 05,
2 SR
2.1 TPH4H I3 Nrf2mRNA . NLRP3mRNA . IL-18
ik b

IR H MR Nef2mRNA FRIXK T XT84, NL-
RP3mRNA | IL-18 ik & FXI B4, HERIWES
iHE X (P<0.05), W2,
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F2 WA Nef2mRNA | NLRP3mRNA | IL-18 FiEHE (x +5)
Tab.2 Comparison of serum Nrf2 mRNA, NLRP3 mRNA and IL-18 expression between the two groups (x +s)

2H 51 1511 %5 Nrf2mRNA NLRP3mRNA IL-18( pg/mL)
PORiESE 60 0.79 +0. 16 1.87 +0.29 62.38 +9.62
Ik 98 0.61 £0.19 2.28 +0. 34 74. 63 + 10. 48
¢t 6. 126 7.768 7.353
PAH <0. 001 <0. 001 <0. 001

2.2 FRE4BE 28 d PIBET BN E 5T NLRP3mRNA | IL-18 ik L, R A ST+

LEAFAHMISE T AHAR WY . MULAT . JREFE A, A-

PACHE 1T #F43. SOFA ¥ 4% X Ifil 7 Nrf2mRNA .

=X (P<0.05), W33,

=3 AERSHTL
Tab.3 Univariate analysis results

IS LR (72 B BET4H (26 1)) X2/t 8 P
g (3 £5,%) 68.72+3. 63 70. 56+4. 24 2.117 0. 037
PRI %) ] 0. 004 0. 947

5 41(56.94) 15(57.69)

By 31(43.06) 11(42.31)
RFRIES (% +5,kg/m?) 23.46 +2.28 23.58 +2.31 0.229 0.819
JRGLIBOLL (%) ] 0. 188 0. 980

Jiti &K 32(44. 44) 11(42.31)

jil-8i 21(29.17) 7(26.92)

TES 12(16.67) 5(19.23)

HoAth, 7(9.72) 3(11.54)
BERIE [ B (%) ] 1.538 0.215

f 26(36.11) 13(50.00)

g 46(63.89) 13(50. 00)
EEL B %) ] 2.051 0.152

f 22(30.56) 12(46.15)

JG 50(69. 44) 14(53. 85)
P14 (x £5,%10°/L) 12. 26 + 3. 39 13.74 + 3. 82 1. 844 0. 068
ML/ (x +5,%10°/L) 122.37 + 11. 69 127.36 + 12. 84 1.817 0.072
MLWLEF (% £ s, pmmol/L) 86. 63 + 18.24 121.46 + 22. 58 7. 821 <0. 001
REHA(x £s, mmol/L) 36.46 + 6.79 43.29 £7.73 4.263 <0. 001
FLER (% =5, mmol/L) 3.87+1.12 4.41 +1. 69 1. 826 0.071
APACHE Tl #7453 (x +5,43) 23.92 +4.21 30.78 + 4. 86 6.832 <0. 001
SOFA P43 (x +5,47) 11.44 £2.13 15.36 = 2. 82 7.355 <0. 001
Nrf2mRNA (x +5) 0.68 +0. 18 0.41 £0. 11 7.167 <0. 001
NLRP3mRNA (x *5) 2.15+0.29 2.64 +0.36 6.914 <0. 001
IL-18(x +s,pg/mL) 70. 34 + 10. 36 86.51 = 10. 84 6.739 <0. 001
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2.3 JFRHAEH 28 d NIETZMZ R logistic [H1H
SrHT

VIR B 2T 28 d NFET IR AR &, 4F
W MJULEF. JRZEZA . APACHE 1143, SOFA i
53 M ML Nef2mRNA | NLRP3mRNA | IL-18 £k K

SE. IMIE Nef2, NLRP3 JZ 1L-18 FEEAERRERAE I & Sk B 10 405 J 3 vh 1) 2R3k B s (6

BAsE (A B A EEIEEARAN) #1740, £
K2 logistic FIA5MHT @7, APACHE I ¥E4>TH i
SOFA 743 Jh & . Il % Nef2mRNA 1k % 3% . NL-
RP3mRNA 532315 M 1L-18 /55 32 3k ¥ & 0 & 40 i 3%
28 d AET-IMrfE & (P<0.05), ULk 4,

x4 ZHE logistic [7] U= 43 B 5 SR

Tab.4 Results of multivariate logistic regression analysis

ESES B SE {H Wald X? OR 95%CI Pl
FRE () 0.524 0.317 2.732 1. 689 0.907~3. 143 0. 098
M LI ( pmmol /L) 0. 546 0. 304 3.226 1.726 0.951~3. 133 0.072
JRZ A (mmol/1.) 0.563 0.348 2.617 1.756 0. 888~3.473 0. 106
APACHE T #E53(41) 0. 636 0.182 12.211 1. 889 1.322~2.699 0. 001
SOFA #E43(41) 0. 669 0. 201 11.078 1.952 1.317~2.895 0. 001
Nrf2mRNA 0. 724 0.212 11. 663 2. 063 1.361~3. 125 0. 001
NLRP3mRNA 0. 746 0.238 9.825 2. 109 1.322~3.362 0. 002
IL-18( pg/mL) 0. 692 0.223 9.629 1.998 1.290~3. 093 0. 002

2.4 L7 Nrf2mRNA . NLRP3mRNA | IL-18 F ik
Xt I & ¢H R 28 d AL Y T AN {E
ROC HHZE B ~, IM7E Nef2mRNA . NLRP3mRNA |

IL-18 3k AUC 435124 0.882, 0.845, 0.865, UL
x5, E1,

£S5 IfiIH Nef2mRNA | NLRP3mRNA | IL-18 Fikxl I % 4H B3 28 d PIFET- A9 T A i
Tab.5 Predictive value of serum Nrf2 mRNA, NLRP3 mRNA and IL-18 expression for 28 d death in patients with concurrent group

ERUUE 7N AR E AUC 95%ClI RBE i P

Nrf2mRNA 0.50 0. 882 0.815~0. 949 0.819 0. 846 <0. 001
NLRP3mRNA 2.38 0. 845 0.755~0. 935 0. 764 0. 769 <0. 001
IL-18( pg/mL) 79. 39 0. 865 0.776~0. 954 0. 847 0. 846 <0. 001

1.0

0.8

06k i
b R
1 -
B ol |
041
5
25 - Nrf2mRNA
0.2F: - -NLRP3mRNA
==11-18
—SH% 4,
0 1 1 I ]
0 0.2 0.4 0.6 0.8 1.0
15
B 1 ROC kK
Fig.1 ROC curve graph
3 it

JHERERE S — il R Gk JE S W £5 A Ak, I R
PR EZE AU W R AL A RS Y RERE

45, AKI J2: e 80 fe ™ B A O R i =2 —1" L i
R, EAESBRAA 600 J1 4 MTEAE B H I &
AKT, MEEEAEAHSC AKT S (HSET- KUK T 6 ~8 fiF,
S EUR B TS AR R A XU R R H R R
I R BE E AH O AKL LAOLAK I 378 2 J1 5% . i B
HFEMNRBEEREE NI, B2 WIF AT &+
TS 35 B A TR 9 G

SR P e TR IE AR ¢ AKI B AR B E 4y 1
BLA, s iE A A B 23 0 3 AL A4 g s R 1% 2 4
RS A R, SRR A LA b
DIRE I A M K A g o ok AL S N, AR A i A T
(21787 7 1) U S S AT i o Y NTITIG S = 1 2 R
31, Nef2 S —Fh P S AL s P8 4 I 7, nl
VAP PU R AL I R AN 8 3 a Zeak, I 1T O A0
BN, W MU S B 4051 A A A R
ML FE RGBT, Nef2 )8 a4 HF il 21 28 0 420 -
1. i AL S A H A AL W) I A i S5 T R AL B B &
AR, InPevE A A 3, i Sk A HoAth
ALY, ViR A AR R N, AT IR B 4 2R
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W AT R, AR AE A5G AKT /) B
b PNEE R O RS S B OIS M AR AORE [
F, il Nef2 RAHSCAE S iE RS, AN
B — 2 e S N2 A O AE
SRR, ARG E AR R R GE R 3R A,
BELWT T~ 97 2 A G 16 I 1 F A A B3 457, % it Tk B
I AKT et |

NLRP3 #45E/MAE R NOD FE32 4 58 ik oA = iR
BN, AE TR AE 6 15 5 al S0 VR s T A4 3 38
YEFT, NLRP3 /A3 oo #0 10] 006 iR R 5
Y, HEENRKERERT, 5l RMEET I
PR SAE R, M e B RE & AR BT, 2 e 2R K
LZF MR S HE HEE 1 ( Cysteinyl aspartate specific
proteinase 1, Caspase-1) £ ML 40 £5 77 3% 12 95 I
Wi, NLRP3 SRAE/MAE i i — D135 1L Caspase-
1, P55 M F IL-18 S5 R 45F I F A2 B LR 4E, {2k
AT, AR LUAE . 1L-18 & NLRP3
SORE/IMA U B R, A AR RORE G R N I
W EZEMRRHETFZ—, BB SESMIEIRIEH T
o, AL FE-13 SF R W RAER T RiE, RiHFER
RERN, FFRBE T T U Z A kA A o & IRk L
FOL, #E— A E A LA, Qu P gE &
B, 1L-18 TE M ERAE A0 G AKID HB 3 M3 s ik,
AU HE AKT K4 % R, 1 H 5 83 0 1 7™ &R
EEREIEAMHG, AR R E R, It R A i
Nrf2mRNA FiAKF XF 840, NLRP3mRNA . IL-18
TR TXF R AE R R AT BB Oy Mk B A AR 4K
N NLRP3 RAE/MA BEiE {6, NLRP3 R AE/NMAGHE
LR IL-18 SERIE N TRk, P RIEHLIIBE
S5 T Nref2 Rk EEAL, SECREFVULPLEILEE
TR FG, 2B nEE SRS, PN F: 3K AKL

NI S A S I logistic [ )3 4 8 BoR, A-
PACHE 1 #F 4> JF & . SOFA ¥ 4> F &y, 1L 35
Nrf2mRNA i 3% 3% . NLRP3mRNA = % ik & IL-18
i FR A YR A MR RE I R AKT B3 28 d INAET:
BRI S7fE R I 2, SOFA . APACHE I 343 X A%
P AR A E AR, P SMREEEAH G AKI
SR AR B YA S Y BRI PR T AR 40
SOFA. APACHE 1 ¥ 43 A Ifi #§ Nrf2mRNA
NLRP3mRNA | TL-18 ik, 4y Bl Pl 5 25 i KUK
ARIELS T AT X PE RS G T T, DL 2 AR IR AR
I & AKI B #F Fi)5, ROC £k 4l B WoR, MW
Nrf2mRNA | NLRP3mRNA | IL-18 3 ik X} 3% 4F i 75
SEJF & AKL B3 28 d NAET A Uy T 18

LR b TR, AR MRESE I R AKIL B I
Nrf2mRNA 235 f1%, NLRP3mRNA ¢ IL-18 % ik
F+E, Nef2mRNA . NLRP3mRNA | IL-18 3 ik ] 4
B VEAL A4 MR AE IF & AKT B MM TUE, HA
PFRAETEREAR > | B OSSR R, Kk
A5 it — 2 W I
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