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[ Abstract] Objective To investigate the relationship between serum long non coding RNA colorectal neoplasia dif-
ferentially expressed gene (IncRNA CRNDE) and silencing information regulator 1 (SIRT1) levels and the stage of AKI and
prognosis within 28 days in patients with sepsis acute kidney injury (AKI).Methods From February 2021 to July 2024, 102
patients with sepsis AKI admitted to the Department of Critical Care Medicine, 3201 Hospital Affiliated to Xi ' an Jiaotong
University School of Medicine were selected as the sepsis AKI group, 93 patients with simple sepsis as the sepsis group, an-
other 102 patients who underwent health checkups in hospitals during the same period were selected as the healthy control
group. According to the AKI staging criteria, the patients with sepsis AKI group were divided into: 23 cases AKI stage I, 43
cases AKI stage II and 36 cases AKI stage Ill. According to the 28-day survival of patients with sepsis AKI, they were divid-
ed into survival subgroup 81 cases (survived within 28 days) and death subgroup 21 cases (died within 28 days). The clinical
data of the subjects at admission were collected and the serum kidney injury indicators [ cystatin C (Cys-C), creatinine (SCr),
blood urea nitrogen (BUN), neutrophil-gelatinase-associated lipid carrier protein (NGAL), kidney injury molecule-1 (KIM-1) ]
were detected. Acute physiology and chronic health evaluation I (APACHE II) score and sequential organ failure assessment
(SOFA) score at admission were performed in sepsis AKI group and sepsis group. Serum IncRNA CRNDE and SIRT1 levels
were detected by fluorescence quantitative PCR and enzyme-linked immunosorbent assay, respectively. The correlation of ser-
um IncRNA CRNDE and SIRT1 levels with APACHE 1I score, SOFA score and kidney injury indicators in patients with sep-
sis AKI was analyzed by Pearson method. Cox regression analysis was performed to analyze the influencing factors of death
within 28 days in patients with sepsis AKI. Receiver operating characteristic (ROC) curve was used to evaluate the value of
serum IncRNA CRNDE and SIRT1 levels in predicting death within 28 days in patients with sepsis AKI. Results Compared
with healthy control group, heart rate and Cys-C in sepsis group were significantly increased ( #P=15.929/<0.001, 9.070/<
0.001), and heart rate, Cys-C, SCr, BUN, NGAL and KIM-1 in sepsis AKI group were significantly increased ( #/P=16.577/<
0.001, 58.367/<0.001, 74.060/<0.001, 31.215/<0.001, 37.756/<0.001, 30.060/<0.001); compared with sepsis group,
APACHE I score, SOFA score, Cys-C, SCr, BUN, NGAL and KIM-1 in sepsis AKI group were significantly increased
(/P=14.009/<0.001, 14.997/<0.001, 54.223/<0.001, 68.920/<0.001, 29.031/<0.001, 34.946/<0.001, 28.389/<0.001). Serum In-
cRNA CRNDE Ilevels in healthy control group, sepsis group and sepsis AKI group were increased successively, and serum
SIRT1 levels were decreased successively ( F/P=2 222.437/<0.001, 257.866/<0.001). Serum IncRNA CRNDE levels in
patients with AKI stage I, AKI stage Il and AKI stage Il were increased successively, while SIRT1 levels were decreased
successively (F/P=126.602/<0.001, 117.367/<0.001). Serum IncRNA CRNDE levels in patients with sepsis AKI was negatively
correlated with SIRT1 ( /P=-0.605/<0.001), and positively correlated with APACHE II score, SOFA score, Cys-C, SCr,
BUN, NGAL and KIM-1 ( 7/P=0.542/<0.001, 0.503/<0.001, 0.489/<0.001, 0.471/<0.001, 0.425/<0.001, 0.413/<0.001, 0.538/<
0.001); serum SIRT1 levels was negatively correlated with APACHE 1I score, SOFA score, Cys-C, SCr, BUN, NGAL and
KIM-1 (/P=-0.526/<0.001, —0.514/<0.001, -0.505/<0.001, —0.493/<0.001, —0.481/<0.001, —0.429/<0.001, —0.519/<0.001).
Compared with survival subgroup, APACHE 1l score, SOFA score, Cys-C, SCr, BUN, NGAL, KIM-1 and IncRNA CRNDE
in death subgroup were significantly increased, while SIRT1 was significantly decreased ( #P=7.356/<0.001, 12.000/<0.001,
33.798/<0.001, 7.028/<0.001, 8.183/<0.001, 5.065/<0.001, 8.820/<0.001, 19.668/<0.001, 10.988/<0.001). High APACHE 1I
score, high SOFA score, high Cys-C, high SCr, high BUN, high NGAL, high KIM-1 and high IncRNA CRNDE were all inde-
pendent risk factors for death within 28 days in patients with sepsis AKI, and high SIRT1 was independent protective factor
[ OR(95% CI)=1.998 (1.147-3.479), 1.868 (1.142-3.056), 2.016 (1.115-3.643), 1.685 (1.143-2.485), 1.960 (1.208-3.181),
2237 (1.176-4.254), 2.113 (1.209-3.694), 2.601 (1.336-5.065), 0.442 (0.279-0.700)]. The area under curve (AUC) of serum
IncRNA CRNDE, SIRT1 and their combination in predicting death within 28 days in patients with sepsis AKI were 0.787,
0.816 and 0.905, respectively, the AUC predicted by the combination of the two was significantly higher than that predicted by
IncRNA CRNDE and SIRT1 alone ( Z=1.758, 1.431, all P<0.001). Conclusion Serum IncRNA CRNDE expression was
high and SIRT1 expression was low in patients with sepsis AKI, both of which were correlated with the stage of AKI, kidney
injury indicators and prognosis within 28 days, and could help predict death within 28 days.
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EEE Y, KeEIE%TS RNA (long non-coding RNA | In-
cRNA) B ¥ & B 2 5 M & i 1 & 4 Mk B,
IncRNA %5 i g 25 32 15 3L K ( colorectal neoplasia
diferentially expressed gene, CRNDE ) i 9] # A by J2 4%
EL I Y IncRNA , J5 & IAE 2 Fh Mg vh S =38
Hr IncRNA CRNDE 11 58 3R 38 5 48 1 5 g F1 240 i
AT/ %, H IncRNA CRNDE AJ 38 32 34 35 48 1 s o7 Al
DT 2 5 E RN & E LR TURE R
PR 1 (silencing information regulator 1,SIRT1) J&
— TR S A — A Y PR AR M O L kBl , AT = 5
BB M RN SRR 33 A5 I8 15 i B2, SIRT1 2 50
T HETEAE 5 S0 R AL SN, 476 SIRT1 A Va4 e B
SR AKI'® SR IncRNA CRNDE SIRT1 275 511
FRFFIE AKI 55 1 B W i N iE 2 BOART
TR MEEEAE AKT 35 L% IncRNA CRNDE | SIRT1
515 P EE R RN UG B AH S | D A M R T
AKT & T AR AR fRE R

1 #&REH®

1.1 IGRYERE PEHL 2021 4F 2 H—2024 4E 7 H 4%
S KA B BB = — O —EE R A B AFAHA 1Y
JHeTEAE AKT 75 102 #4 MeBEAE AKL 4H, 55 61 #il, Z&c
41 1) AEWE 42~ 77(57.26+7.18) % 5 BA4li e 7 H
93 5l g e FEAE 4, BB 53 ], % 40 4, 4F 1% 40 ~ 76
(56.98+6.83) %, M#EAE AKL AR AKI 2 ) b
WET oo 1301 23 9 T 40 43 ), T390 36 i) AR 4 e
BEAE AKIL B 28 d A AP IE Lo A A7 41 81 A1) (28
d PIAENE ) FIBET- AL 21 (28 d NBETS) . F3 ]
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44 1] AEHE 40~74(56.81+7.03) %, ABFFEE 43815
P B 46 B 2% 51 23 41t v ( LLSC-KYLW-2021-002) , 37 12t
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1.2 JRGIEREFRAE (1) DI ASRE . DFF A e 0E 1Y
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72 h NFET; @ik 2 F Rl A S s sOR
JIE s 25 A NV R e e I sk 1 B s
1.3 st 5 7k

1.3.1 I R SRS T4 . R A B I 32 4 35 7k
S AR R TEEB(BMI) JRFE B 0 AR
I (R IR W PRI e 0o ) 3 X R EEAE AKI 4l MR 75
FEA B FH AT AtE A M 58 M ER A O

(APACHE 1) %43 JF BLA8 B 298174l (SOFA ) 47 .
1.3.2 BRI PRAI . T EE ABE 24 h N il X
HE A o] SR AR 37 SR 25 B R IK UL 10 ml, 25053 5 1.
B (215 ml)-70°CPRAF, WG AT M5 7R (29 2 ml)
Pha H B A A (A ZE Bt R A ] HF-240) Kl
M AN ZR C(Cys-C) ML LEF(SCr) il JRZ & ( BUN)
IR 5 Tl B0 28 W o 38 391 &0 (iR i M AR N D
YH1165 , YH1053 ) A6 afi 5 rv-PA o 240 s BH R it A DG B I
B (NGAL) B i srF-1(KIM-1) /K-,
1.3.3  IfiL¥& IncRNA CRNDE SIRT1 7K V-6 . % FH %¢
JtE R PCR A6 IncRNA CRNDE 5 43 IfiL 5
ZR(2) 1.5 ml) , TRIzol X5 & (FE Invitrogen 23 A,
SG-6138) MIALTE H 2 U RNA , 06 5% s i) & (74
LRBRIRAEY A W], 2039M) 5 CER4E cDNA . 7E 52 I
PCR R %t ( ¥k T #£ 2 4 ) 28 \], Mx3005P ) 1
PCR VIR &%) ( £ Invitrogen 23 7], SG-7128) #4T
P, YRR 35 wl . PCR AR AW 13 pl,
ERWEG P45 2 pl, cDNA 3 pl, BAMPFERERK 2 35
wl, SO 45 1 96°C AL FH 190 s 95°C £54E 14 s 7Bk,
69°CFFEE 21 s iRk, 75C 4L 19 s HEAH, 31 43 95
W, PELARERIR AW A TS A T8 18, 517 50 an
F,IncRNA CRNDE I J}i7: 5'-TGAAGGAAGGAAGTGGT-
GGTGCA-3", F if#: 5'-ACCAGTGGCATCCTACAAGATTC-
3';GAPDH [ ¥}#:5'-CGTCGTATTGGATTTAGG-3", I iiff
5'-GAGCTTGACTTAGCCTTG-3', L) GAPDH H I %,
274834 IneRNA CRNDE AHN ik

SKH ELISA 350 5% 1fiL 35 SIRT1 /K, HORI A Y
ME MR (29 1.5 ml) |, 3 BRI & ( iR YA
A],YH5109) BaEH 5, (5 FH B AR AL (BRI TR A A
], Gemini XPS) Ml %E SIRT1 T 450 nm &L WG 3
# SIRT1 7K,
1.4 SiiteF5s RJH SPSS 25.0 F A4y Hrkicdi . 3t
BB IR R R B L (% ) o, 18] FL AR v K
B IEASIMA R PORA xas 28,2 4L HLHBAT ¢ 46
5, Z 40 0] LR B PR 3R 7 22 43 A, 2L ) ik — 25 P 5
A4 T LSD-t #6556 ; Pearson 72243 T BEFEAE AKI fE 3 1L
7 IncRNA CRNDE, SIRT1 7K 5 APACHE I 4,
SOFA 153 B HR FRAARSCHE ; ZIREK Cox M7
MeREAE AKT FRE 28 d NAET R RE MK 25 3230 T4
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MR AR BMI 32 F IS 124 L (P>0.05)
SRR T B LR, MR 40 Cys-C B E TS
(P<0.05) , e % 4E AKI 4.0 % Cys-C. SCr, BUN,
NGAL KIM-1 B #7158 (P<0.05) . 5 Mg aEd A,
JHeFEAE AKL 22 5 IR 02 e IR SR LB B AR
g S LU 1] geE o SR L ) 25 R RS IR L (P>
0.05) ,APACHE 1[I ¥F43 .SOFA #£43  Cys-C . SCr BUN |
NGAL KIM-1 & 37} 5 ( P<0.05) , L3 1,

2.2 3 4175 IncRNA CRNDE F1 SIRT1 7K 45
fat BT HRZH | e 5 0E 2H | M F50E AKL 41 17 IncRNA
CRNDE 7K “F- 4 Y& T} &5 , SIRT1 7K AR Wk B AR (P <
0.01), W% 2,

T2l M A M REAE 4 MR FEAE AKIL ZH UL IncRNA
CRNDE I SIRT1 /K- HR3E (ws)
Tab.2 Comparison of serum IncRNA CRNDE and SIRTI levels

among healthy control group, sepsis group, and sepsis

AKI group
Il % IncRNA CRNDE SIRT1 ( pg/L)
fRERERT IR 26 102 1.00+0.04 15.08+3.37
JieBEAE£H 93 2.59+0.33% 11.042.28"
JeREAE AKIL 41 102 4.61+0.58" 7.13+1.45%
F 18 2222.437 257.866
P1H <0.001 <0.001

1 SRR R L8R, " P<0.05 5 55 MR AE 40 L85, P P<0.05,

2.3 AR AKT 73 B2 5E AKT 2% 1T IncRNA
CRNDE SIRT1 /K He & AKT T 39 113 I 2 ke 5
SE AKI £ I 7 IncRNA CRNDE 7K 34K % T+ &,
SIRT1 KRR BEAL (P<0.01) , WL3& 3,

F3 OR[E AKI 43 R AE AKT £ 2 (L% IncRNA CRNDE
SIRT1 /K (x49)
Tab.3 Comparison of serum IncRNA CRNDE and SIRT1 levels in
AKI patients with different stages of sepsis

49 %L IncRNA CRNDE SIRT1 (pug/L)
I3 23 3.08+0.37 10.71£2.44
B 43 4.55+0.49° 7.62+1.61*
T 453 36 5.66+0.82% 4.26+0.63"
F 1 126.602 117.367
P <0.001 <0.001

0.5 1 W, *P<0.05; 5 1T s, P<0.05,

2.4 JETERE AKI B 17 IncRNA CRNDE . SIRT1 7K
V-5 APACHE I1iF43 SOFA TE43 4548 bR AH 6
P Pearson 3543 B & B, M 7 AE AKT B I3
IncRNA CRNDE /K35 SIRT1 £ 4156, 5 APACHE
Il ¥F43 .SOFA 43 . Cys-C . SCr .BUN NGAL KIM-1 £
EAHSE(P<0.01) ;1ML SIRT1 7KV 5 APACHE I 3F
43 SOFA #F43  Cys-C .SCr . BUN NGAL KIM-1 & i 4

R EFEXTIRA MERAEL JETFEAE AKT ZHIG R FORE 55 00 AL B 5 AR b4
Tab.1  Comparison of clinical data, scores, and kidney injury indicators among the healthy control group, sepsis group, and sepsis
AKI group

o H fEREX BB (n=102) WRTFIEH (n=93)  METEAE AKI 4 (n=102) Xx2//FE Pl
BLHI(%)] 58(56.86) 53(56.99) 61(59.80) 0.228 0.892
WY (345, %) 56.81+7.03 56.98+6.83 57.26+7.18 0.107 0.899
BMI(z+s,kg/m?) 21.98+2.35 21.85+2.46 22.37+2.63 1.176 0.310
TR (x£s,d) - 7.06+1.04 7.31£1.15 1.587 0.114
BRI %) ] Jii & - 10(10.75) 13(12.74) 0.186 0.667

THIL R Gu - 27(29.03) 25(24.51)

& 5 - 16(17.20) 20(19.61)

EZ 2] - 23(24.73) 19(18.63)

HoAhy - 17(18.28) 25(24.51)
Dy (%5, Y/ min) 81.59+7.16 103.28+11.53* 105.72+12.84* 153.703 <0.001
GIREL B (%) ] o AL R - 33(35.48) 39(38.24) 0.158 0.691

Wi PRI s - 21(22.58) 27(26.47) 0.397 0.529

SEE L S - 13(13.98) 14(13.73) 0.003 0.959
APACHE M43 (%+s,47) - 14.69+2.41 21.75+4.28" 14.009 <0.001
SOFA 43 (xxs,41) - 7.42+1.35 11.48+2.27" 14.997 <0.001
Cys-C(z+s,mg/L) 0.78+0.12 0.93+0.11* 5.97+0.89 3125.537 <0.001
SCr(z+s, pmol/L) 85.91+11.86 89.32+13.37 319.47+29.56* 4 454.407 <0.001
BUN (&+s, mmol/L) 5.06+1.13 5.29+1.25 16.31+3.46" 824.747 <0.001
NGAL(xs, ug/L) 58.65+11.04 61.72+11.37 149.27+21.58% 1 099.391 <0.001
KIM-1(%#s, pg/L) 4.31+0.58 4.48+0.69 22.37+6.04% 841.434 <0.001

T ST R 4T LAY, " P<0.05 5 5 e RRAE 4 L, P P<0.05
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X (P<0.01), W% 4,

R4 JRBFIE AKL B LT IncRNA CRNDE, SIRT1 7Kk % 5
APACHE T ¥¥/43 . SOFA PE43 B 48 s i e 1

Tab.4  Correlation analysis between serum IncRNA CRNDE,
SIRT1 levels and APACHE II score, SOFA score, and
renal injury indicators in AKI patients with sepsis

= IncRNA CRNDE SIRT1
mom M P M P

SIRT1 -0.605 <0.001 - -

APACHE I ¥4 0.542 <0.001 -0.526 <0.001

SOFA 453 0.503 <0.001 -0.514 <0.001

Cys-C 0.489 <0.001 -0.505 <0.001

SCr 0.471 <0.001 -0.493 <0.001

BUN 0.425 <0.001 —-0.481 <0.001

NGAL 0.413 <0.001 -0.429 <0.001

KIM-1 0.538 <0.001 -0.519 <0.001

2.5 A[ETUEMERERE AKL BB IG R TERE  TF43 FE 5
Piebr b 2 WA PER] AR BMI SR A O
PRI SR LA R PRI SR BB e s b BB 22
TG E L (P>0.05), ALT-W4 APACHE I ¥
43 .SOFA 374} Cys-C .SCr . BUN \NGAL KIM-1 & T4
FEW2H (P<0.01) , L5 5,

R5 ARG MTRE AKL B G RTER F 5 B 56 bs
LA
Tab.5 Comparison of clinical data, scores, and renal injury indi-

cators of AKI patients with different prognoses of sepsis

moH %ﬁ%gﬁ itntjzz]%i X/efH PAE
BlH(%)] 47(58.02) 14(66.67) 0.518 0.472
AEIE (x5, %) 57.22+7.14 57.4127.33  0.108 0.914
BMI(x+s,kg/m?) 22.41£2.73 22.22+2.24  0.294  0.769
iR (x+s,d) 7.28+1.09 7.43£1.38  0.531  0.597
WA HI(%) ] 0.945 0.331
i & 9(11.11) 4(19.05)

THIL R GER 19(23.46) 6(28.57)

i R ¢ 15(18.52) 5(23.81)

Z ki 15(18.52) 4(19.05)

HoAthy 23(28.40) 2(9.52)

LR (%5, YK/ min) 105.52+12.69  106.49+13.42 0.309  0.758
BIFELFI(%) ]

1R I B 32(39.51) 7(33.33) 0.269  0.604
PR B2 20(24.69) 7(33.33) 0.640  0.424
TEE LR S 10(12.35) 4(19.05) 0.633  0.426
APACHE IBV43(aess,43)  20.16+4.13 27.88+4.86  7.356 <0.001
SOFA PF43 (x+s,57) 10.09+2.07 16.84£3.04  12.000 <0.001
Cys-C(z+s,mg/L) 4.41£0.77 11.99+1.35 33.798 <0.001
SCr(x+s, pmol/L) 308.92+27.48  360.16+37.58 7.028 <0.001
BUN (z+s, mmol/L) 14.88+3.31 21.83x4.04  8.183 <0.001
NGAL(x+s,ug/L) 143.73+£20.25  170.64+26.71 5.065 <0.001
KIM-1(%#s, pg/L) 19.68+5.79 32.75£7.00  8.820 <0.001

2.6 N[ET G MEERE AKIL B 1% IncRNA CRNDE
FUSIRTL K F-EeA 574 Hedss, ST W 41 1 7
IncRNA CRNDE 7K-F-F+ 5, SIRT1 7KF A% ( P<0.01) ,
W6,

&6 AW BUGMKEEAE AKI £ M7 IncRNA CRNDE , SIRT1
KRS (3ss)
Tab.6 Comparison of serum IncRNA CRNDE and SIRT1 levels in

AKI patients with different prognoses of sepsis

4 il IncRNA CRNDE SIRTI( pg/L)
HEAERA 81 4.01+0.49 7.95+1.59
BET-A 21 6.92+0.93 3.97+0.91
t1H 19.668 10.988
PE <0.001 <0.001

2.7 Cox M4 MeFAE AKT H35 28 d NIET-HIR
MRZEE  DUMGEEAE AKT B 28 d PR RAET [N AR
H(EAE=0,5ET-=1), Lk APACHE I #¥4} SOFA T
41 Cys-C ., SCr, BUN | NGAL, KIM-1, IncRNA CRNDE ,
SIRT1 (420 SEE ) y B AS s 1T Z2 R Cox [H1IH 43
BT, &I APACHE I35 (SOFA #4355 . Cys-C {5 .SCr
/& BUN 55 NGAL %5 KIM-1 & .IncRNA CRNDE 25142
JeFHAE AKT HE 28 d NAET-AYMST fE R R 2 SIRT1 &
TS AR R R (P<0.05 5% P<0.01) , WK 7,

K7 Cox FIHAHIMIRIE AKI B4 28 d INFET-HISL RN 3

Tab.7 Cox regression analysis of factors influencing 28 day mor-
tality in AKI patients with sepsis

EES BIH SEfH Wald{fi P{i ORfH  95%CI

APACHE I3 0.692 0.283  5.979 0.014 1.998 1.147~3.479
SOFA P4 0.625 0.251 6.200 0.013 1.868 1.142~3.056

Cys-C 0.701 0.302 5.388 0.020 2.016 1.115~3.643
SCr 5 0.522 0.198 6.950 0.008 1.685 1.143~2.485
BUN 0.673 0.247 7.424 0.006 1.960 1.208~3.181
NGAL & 0.805 0.328 6.023 0.014 2.237 1.176~4.254
KIM-1 {5 0.748 0.285 6.888 0.009 2.113 1.209~3.694

IncRNA CRNDE & 0.956 0.340 7.906 0.005 2.601 1.336~5.065
SIRT1 % -0.817 0.235 12.087 0.001 0.442 0.279~0.700

2.8 Il IncRNA CRNDE SIRT1 X} MFE4E AKI %
28 d WAET- M S AN H DAL 7S IncRNA CRNDE |
SIRT1 /KR ER AR i, DUMERRAE AKT B35 28 d INJ&
BIET JRAS A B2 ROC 14k, 45 5 8K, I In-
cRNA CRNDE SIRT1 K P # B4 T e 835 AKIT &
F 28 d NAET-HY AUC 433K 0.787.0.816 ,0.905, H:
FRE A T Y AUC &35 5 T IncRNA CRNDE |
SIRT1 B I ( Z/P=1.758/<0.001 ,1.431/<0.001) ,
%8 K1,
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% 8 I IncRNA CRNDE SIRT1 X} &4t AKI 24 28 d N
FET BT A 18
Tab.8 The predictive value of serum IncRNA CRNDE and SIRT1
for 28 day mortality in sepsis AKI patients

4 RAERHE AUC  95%CI  BUBUE R ?ggz
IncRNA CRNDE 5.97 0.787 0.678~0.897 0.739 0.708 0.447
SIRTI 6.03 pg/L 0.816 0.718~0.913 0.826 0.729 0.555

—e 0.905 0.833~0.977 0.968 0.699 0.667

B 1 I IncRNA CRNDE SIRT1 5l it #E 5 AKI [ 35 28 d
WAET-H) ROC ik
Fig. 1 ROC curves of serum IncRNA CRNDE and SIRTI
predicting 28 day mortality in sepsis AKI patients
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