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ABSTRACT Objective: To investigate the relationship between the CCAAT/enhancer binding protein-homolog protein (CHOP),
nucleotide binding oligomerization domain-like receptor protein 3 (NLRP3) and S100A8/A9 messenger ribonucleic acid (mRNA)
expression levels in peripheral blood mononuclear cells (PBMC) and the inflammatory response and prognosis in patients with sepsis.
Methods: A total of 170 patients with sepsis who were admitted to the People's Hospital of Xinjiang Uygur Autonomous Region from
January 2020 to January 2022 were selected as the sepsis group, and 68 healthy subjects during the same period were selected as the
control group. The levels of serum interleukin (IL)-6, IL-10, IL-17, IL-23 and transforming growth factor-B (TGF-B) were detected by
enzyme linked immunosorbent assay. The mRNA expression levels of CHOP, NLRP3 and S100A8/A9 in PBMC were detected by
real-time quantitative PCR (qRT-PCR). The differences of the above indexes between sepsis group and control group were compared.
Pearson/Spearman correlation coefficient was used to analyze the correlation between the CHOP, NLRP3, SI00A8/A9 mRNA expression
levels and inflammatory factors levels in PBMC of patients with sepsis. Patients with sepsis were divided into the death group and the
survival group according to the difference in prognosis at 28d. Clinical data were collected, and the influencing factors of the prognosis of

patients with sepsis were analyzed by multivariate Logistic regression. Results: The relative expression of CHOP, NLRP3, SI00A8/A9
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mRNA in PBMC and serum IL-6, IL-10, IL-17, IL-23 and TGF- levels in sepsis group were significantly higher than those in the control
group (P<0.05). Pearson/Spearman correlation analysis showed that the expression levels of CHOP, NLRP3 and SI00A8/A9 mRNA in
PBMC of patients with sepsis were positively correlated with serum IL-6, IL-10, IL-17, IL-23 and TGF-f levels (P<0.05). Compared

with sepsis patients with different prognosis, the age of death group was older than that of survival group, the patients with septic shock,

multiple organ dysfunction syndrome (MODS), ICU hospitalization time =10 d, mechanical ventilation time =3 d proportion, sepsis
related organ failure assessment (SOFA) score, blood lactic acid, serum IL-6, IL-10, IL-17, IL-23 and TGF-@ levels and CHOP, NLRP3
and S100A8/A9 mRNA in PBMC were higher than those in the survival group, while the oxygenation index was lower than that in the

survival group (P<0.05). Multivariate Logistic regression analysis showed that after adjusting for other factors, the increased of CHOP

mRNA, NLRP3 mRNA and S100A8/A9 mRNA expression levels in PBMC were risk factors for poor prognosis in patients with sepsis
(P<0.05). Conclusion: CHOP, NLRP3 and S100A8/A9 mRNA are highly expressed in PBMC of patients with sepsis, and their expression

levels are closely related to inflammatory response and prognosis.
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2.1 BREEASXH A CHOP NLRP3,S100A8/A9 mRNA F %
9iE B F oK F bh i

J{e 57 9E 41 PBMC # CHOP NLRP3 S100A8/A9 mRNA #f|
X e 3k B Je MM i 1L-6 IL-10.IL-17 .IL-23 . TGF-B 7K - Bl i
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Table 1 Comparison of CHOP, NLRP3, S100A8/A9 mRNA and inflammatory factors between sepsis group and control group

Indexes Sepsis group(n=70) Control group(n=68) i’Z P
CHOP mRNA (x:s) 1.89+0.27 1.00+0.07 40.192 <<0.001
NLRP3 mRNA[M(Py;, Py)] 1.81(1.63, 2.09) 1.02(0.93, 1.18) 11.886 <0.001
S100A8/A9 mRNA (x+s) 1.43+0.30 0.95+0.11 18.008 <<0.001
IL-6(pg/mL, x+s) 112.57+20.13 18.55+8.38 37.217 <0.001
IL-10(pg/mL, xzs ) 101.39+14.84 46.07+13.63 26.573 <0.001
IL-17(pg/mL, x=s ) 40.80+8.21 19.10+6.76 19.332 <0.001
IL-23(pg/mL, xzs) 250.93+58.44 122.59+47.54 16.097 <0.001
TGF-B(pg/mL, x+s ) 917.93+166.71 547.37£125.43 18.648 <0.001

5REREFKFEHHEEE
Pearson/Spearman i3/ #1 B s , EEEAE 824 PBMC H

CHOP NLRP3 S100A8/A9 mRNA # ik /K F 5 1l #§ IL-6,
IL-10.IL-17 IL-23  TGF-B /KPR EAR(P<005), WL#% 2,

3 2 BREEZH CHOP NLRP3,S100A8/A9 mRNA FRiAKF 5K HE F F 7k FHI4E K 1
Table 2 Correlation between CHOP, NLRP3, S1I00A8/A9 mRNA expression levels and inflammatory factor levels in sepsis group

CHOP mRNA NLRP3 mRNA* S100A8/A9 mRNA
Indexes
r P P r P
IL-6 0.593 <<0.001 0.607 <<0.001 0.484* <<0.001
1L-10 0.772 <0.001 0.612 <0.001 0.562 <0.001
IL-17 0.556 <<0.001 0.561 <<0.001 0.571* <<0.001
1L-23 0.595 <0.001 0.543 <0.001 0.530 <0.001
TGF-f3 0.642 <<0.001 0.590 <<0.001 0.449 <<0.001

Note: * was Spearman correlation analysis.

23 HNRSEEETENEEEZENS

AR 28 d Fil )5 22 5 Ge 1t , 170 49 ke 3 6E 48 5 FE T 56 4l
(32.94% ) 173 114 ], XA R Z B, SET- AR KT
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B =3 d & L]  SOFA $F43 I FLAR | il i IL-6 . IL-10 IL-17,

IL-23 TGF-B /K °F- L J PBMC 1 CHOP NLRP3 S100A8/A9
mRNA HIXF kG2 0 TAAGA, A AR TG 4, 25
PGB L (P<0.05). i PZE 5]  BMI L BEft: o | Jgkije
RO L IMILAT | PR R RKF- 22 57 0 Ge 28 L(P>0.05). I
# 3,
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Table 3 Univariate analysis of prognosis in patients with sepsis

Factor Death group(n=56) Survival group(n=114) YNz P
Gender(male/female) 36/20 68/46 0.340 0.560
Age(years, xs ) 67.73+£5.72 63.61+8.42 3.758 <0.001
BMI(kg/m?, x:ts) 22.75+291 23.68+3.62 -1.665 0.098
Past history[n( % )]
Diabetes 9(16.07) 15(13.16) 0.263 0.608
Hypertension 18(32.14) 28(24.56) 1.094 0.296
Hyperlipidemia 9(16.07) 13(11.40) 0.726 0.394
Infection site[n( % )]
Abdominal infection 14(25.00) 30(26.32) 0.074 0.995
Catheter associated bloodstream infection 16(28.57) 33(28.95)
Urinary tract infection 20(35.71) 40(35.09)
Other infections 6(10.71) 11(9.65)
Septic shock[n( % )] 48(85.71) 67(58.77) 12.455 <0.001
SOFA score[scores, M(Pas, Prs)] 12.00(9.00,16.00) 9.00(6.00,11.25) -4.798 <<0.001
MODS[n( % )] 18(32.14) 14(12.28) 9.695 0.002
ICU hospitalization time=10 d[n( % )] 38(67.86) 59(51.75) 3.974 0.046
Mechanical ventilation time=3 d[n( % )] 34(60.71) 50(43.86) 4.268 0.039
Oxygenation index[mmHg, M(Pss, Prs)] 112.78(92.35, 141.90) 150.25(118.31, 181.11) -5.358 <0.001
Serum creatinine[umol/L, M(Pss, Pss)] 230.57(209.40, 251.72) 225.29(190.47,251.14) -1.499 0.134
Blood urea nitrogen(mmol/L, x+s ) 11.93+3.57 10.82+3.46 1.945 0.053
Blood lactic acid[mmol/L, M(Pss, Pys)] 5.28(4.51,5.85) 4.38(3.50,5.37) -4.295 <0.001
IL-6[pg/mL, M(Pss, Ps)] 121.66+18.01 108.10+19.67 4.339 <<0.001
IL-10(pg/mL, xs) 107.05+14.92 98.61+14.05 3.606 <<0.001
IL-17(pg/mL, xzs) 45.33+6.73 38.58+7.97 5.453 <0.001
IL-23(pg/mL, x5 ) 274.79+59.95 239.21+54.21 3.882 <0.001
TGF-B[pg/mL, M(Pys, Pys)] 985.27(828.02,1138.96) 888.55(773.00, 993.73) -3.432 0.001
CHOP mRNA (xs) 2.04+0.28 1.82+0.23 5.241 <0.001
NLRP3 mRNA[M(Pys, Ps)] 2.01(1.79,2.25) 1.73(1.54,1.94) -5.082 <<0.001
S100A8/A9 mRNA (x+s) 1.58+0.29 1.36+0.28 4.598 0.001

24 RIMMREHEBREMEM S ER Logistic BJF5 4

LA Rz AiE % #Us O A B, L CHOP mRNA NLRP3
mRNA SI00A8/A9 mRNA Jy [ A%, 4R e RE 1704 . SOFA
P4y MODS \ICU A 5 i [1] HLAR I IR i L 48 4 2 i 5L
B4 L3 1L-6 . IL-10 IL-17 \IL-23 \ TGF-8 Jy tih A5, # 5 £ [N
& Logistic [l IR WK ILEE 4. 0 HT48 28 SR AL IE AR
#% J5 ,PBMC #* CHOP mRNA NLRP3 mRNA  S100A8/A9
mRNA FRRACFTHRR MR B H IR A R AfER R (P<
0.05), % 5.

3 Wi
T A e 1 T S8 R 4 T S B — Fh 2R T B
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KRAHEF, SOFA PP S B 1 552 EMH FE T, Hig
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PUAGRAE IR LS 5 T MG R A S R e 8 1R
PAFPE P F AR, T 40 AE M RRRE IR A N R Ry T Re T
Skt AR B PE T 403 (T helper cells, Th)2 A4 k2 i, &
BT AT SR e DIREZE AL Th7 AR T 41
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Table 4 Variable assignment
Independent variable Assignment Covariant Assignment Dependent variable Assignment
CHOP mRNA Original value entry Age Original value entry Prognosis Death=1;survival=0
NLRP3 mRNA Original value entry Septic shock Yes=1;n0=0
S100A8/A9 mRNA Original value entry SOFA score Original value entry
MODS Yes=1;n0=0
ICU hospitalization time =10d=1;<10d=0
Mechanical ventilation
. =3d=1;<3d=0
time
Oxygenation index Original value entry
Blood lactic acid Original value entry
IL-6 Original value entry
IL-10 Original value entry
IL-17 Original value entry
IL-23 Original value entry
TGF-B Original value entry
% S PMBEESETRNSER Logisic BASH
Table 5 Multivariate Logistic regression analysis affecting the prognosis of patients with sepsis
Factors B SE Waldy? P OR(95%CI)
Age 0.053 0.058 0.816 0.366 1.054(0.940~1.181)
Septic shock 0.109 0.045 5.752 0.016 1.115(1.020~1.219)
SOFA score 0.178 0.079 5.092 0.024 1.194(1.024~1.394)
MODS 1.027 0.515 3.973 0.046 2.793(1.017~7.667)
ICU hospitalization
time= 10 d 0.617 0.752 0.673 0.412 1.854(0.424~8.098)
Mechanical ventilation
fime=3 d 1.608 0.823 3.819 0.051 4.992(0.995~25.042)
Oxygenation index -0.042 0.013 10.024 0.002 0.959(0.935~0.984)
Blood lactic acid 0.822 0.398 4.273 0.039 2.275(1.043~4.958)
IL-6 0.066 0.024 7.262 0.007 1.068(1.018~1.120)
IL-10 0.046 0.026 3.233 0.072 1.047(0.996~1.101)
IL-17 0.106 0.046 5.228 0.022 1.112(1.015~1.218)
IL-23 0.012 0.006 3.522 0.061 1.012(0.999~1.025)
TGF-B 0.006 0.002 7.579 0.006 1.006(1.002~1.010)
CHOP mRNA 0.203 0.074 7.535 0.006 1.225(1.060~1.417)
NLRP3 mRNA 0.073 0.036 8.171 0.004 1.075(1.001~1.155)
S100A8/A9 mRNA 0.102 0.038 9.537 0.002 1.107(1.027~1.193)

L (T regulatory cells, Treg ) 7E fo 5% S v H & #4 B Bi4E F , Th17
BESTb IL-6 \IL-17 \IL-23 Z5{E RATMIH T, 5 LA R LB,
Treg fE4i IL-10 TGF-B 45 HT R AN F T, Il HLIA 58 fE 151
P, B REAE J A S D) BE 2L AT BOIAE S U A
TREID IR, Ay i il 5 S 40 ML JR T VIAE DG, i
FRAFSE R WA MR ERAE T 2 5 A M T AR s , R BOR SR s
S AR S 240 A i T ) B 2R AN 2 f S e i) CD4'T

Aififl .CD8'T AT ASHIFEE R R | BREEAEZH 35 12
R M7 IL-6 IL-17 IL-23 AP 4 40 ffg K F IL-10 TGF-B
K8 83 T A R EEAE S8 Ao B SR AE S A S B 4 1 £
S

ERS J2 21 i 107 Xof %5 15 - 1 25 LA A J5 I Js P9 oA 4 % 2
FERAE VR B SRS RS B — b S A A, AR A 5
PO A PR SRR AE IR AP 200 L, 5 0 ) DAY S5 ) 5T 3T 8 A 0k
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S, 38 3 > o 2R 11 R A 2 R 2 17K ff Il ( cysteine-con-
taining aspartate proteolytic enzyme, Caspase )48 T I% 5 | & 40
JLgA T, CHOP J&—fh LA S Z R B 45 A0 (0 % s K -, )
LZRIBTHIRZA A, Hamii®EH 52 MaE gk s>
FEFIAT-A O, [ CHOP 42 ERS F % A #1 [m) i 19 (K]
T REIA S R YEANRAMIE T F 383k, 25 ERS A 31 4 5E Fl
AT, Zahid S T RNA SR EH KL 1L /)
Kl CHOP %£[H % #1, CHOP i figidid i/ ERS | S AE A4
PR T-BEE SR FERE AL . Sato SRk CHOP K & 8L, CHOP
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