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R EIR: MFSOD. MDA. NSEXS100B/JROCHI £ T H A (AUG) 43 5 20.814 £ 0.049. 0747 +0.053.
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Abstract

Objective: To investigate the relationship and significance of serum oxidative stress level in brain
tissue injury in sepsis-associated encephalopathy. Methods: 106 patients diagnosed with sepsis
with complete data from December 2022 to December 2023 in the EICU of Handan Central Hospital
were selected, among which 40 cases of sepsis-associated encephalopathy and 66 cases of no en-
cephalopathy occurred. APACHE Il score and SOFA score were obtained on admission in all patients.
Serum oxidative stress factors: Superoxide dismutase (SOD), malondialdehyde (MDA), markers of
brain damage: S100 calcium-binding protein £ (S100p), neuron-specific enolase (NSE) were meas-
ured. The correlation between serum oxidative stress factors (SOD, MDA) and brain damage mark-
ers (S100p3, NSE) in the SAE group was analysed. Results: The APACHE II score, SOFA score and mor-
tality rate of patients in the SAE group were significantly higher than those in the sepsis without
encephalopathy group, and the difference was statistically significant (P < 0.05). The levels of serum
MDA and brain damage markers (S1004 and NSE) in the SAE group were significantly higher than
those in the sepsis without encephalopathy group, and the difference was statistically significant (P
< 0.05), and the level of SOD was significantly lower, and the difference was statistically significant
(P < 0.05). The ROC curve results showed that the area under the ROC curve (AUG) of serum SOD,
MDA, NSE and S1008 were 0.814 * 0.049, 0747 % 0.053, 0.818 * 0.043, 0.821 *+ 0.044, respectively,
with the optimal cut-off values of 93. 19 U/ml (sensitivity 80.0%, specificity 65%), 15.270 nmol/mL
(sensitivity 77.5%, specificity 65%), 13.245 ng/ml (sensitivity 82.5%, specificity 77.5%) and 0.227
ng/ml (sensitivity 85.0%, specificity 70%). Conclusion: Patients with septic encephalopathy have
higher levels of oxidative stress and SOD, MDA, S1008 and NSE are valuable in early diagnosis of
septic encephalopathy to better guide clinical management.
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1. 3]

i B E AH 5% 14 v 75 (sepsis-associated encephalopathy, SAE)J2 it 2 iF 5 81 7R 18 M KX fh 4 R G Th g
BERS, IR BB I RN 21 Bk [1]. SAE BERIEfGE, RYE B ATl B/, SAE AT R
M 30%~70% A%, AHERIEIET R E = [2]-[4]. SAE MENMRERRE M — R EEIELRE, E45 NIk, Tz
G2 kibriE, FECSAE KR ANIZHm. HAERNEIEZE, BB Ae] i/ LS 4E[5] [6]:
PR IR I /IN R SO0 A ML JR0T L o B IR L b Ak Ty BB B A AT LA LIS o A Sl e a6 B — 28 m] 4 1
T 5 A0 N R 55 B 38 b S S8 A S K . SOD & 4k P4 B B (4 S8 AL Bl mT DL R S8 I 5 T34k,
A EAE, T A EAE A R AL T AR KA, AT BRAAR S P2 [7]. MDA 2 IR
5=, 5L AR, AT DL SR AL RIEOE FR[8]. AR SC B AEIE IS 73 i SAE R 1AL
R 7K, Nm R R 2 kR gt — e 35 3.
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2. BN S
2.1. HRBEEL

HEHL 2022.01~2023.12 & [E EICU Wi i ik 350 235 80 151, o rpy H BB B R A DG 1 s 5B 3% 40 491,
KL 40 B, SAE &tk 23 5, Bk 17 9], 4ERE 30~75 %, TR (63.33+£9.73)%, Hr
P I 10 1], WA PR ZRIEK L O o, FiliiEk gL 8 9], fH ZRIEYG 8 i, iYL 5 1, APACHE IT¥F4> 13~23
g5, “F15(18.95 + 2.69 47). JE SAE A4t 20 7, H1t 20 ], k¢ 32~78 %, ~FIEE(63.15 + 11.93)
%, Hr a9 ], WIRFRIEGL 11 1], FfE0EGL 6 9], JHREG: 4 5], APACHE IIVF4 7~17 47,
FH5(11.63 £2.73 47). Lok, LR R AR Z RS R (P > 0.1).

2.2. MNSHRRFRAE

PANFRHE: (1) MEEREZWRER) 12 R 2016 4F 3% [F H1E X 5 23 (SCCM) 5 BRI H 1iE 2 5 23 (ESICM) Bk
ERATHIRTEAE 3.0 2 X XL WibsrE[9]. (2) B Magiorakos AP 25 A\ K ICU iR P-4 A
SAE M2 WibnitE Q) AAERE AL, 2 17 JI Bty 1012 J1980B Al B ik S0 2 R GURER

HERRARE: (1) FEW/NT 18 % (2) A IFH ML R G R Ys M LB 5 ;. (3) Lofifi 5 75 A Ji5 Bl ™ 5
PG (4) MR Z G L RGN 25Y): (5) AIF™EMEDIReA 4. K. (KIMLpE; (6) 4&
Y ol e L
2.3. IR FE

A T B R () i E50E BB 3 134T APACHE 134 SOFA ¥4y, YaJT B sk, # 8 /Nt
VRS, ML 8°CYA I, HiE NILRIIEK . SOD M HTE 114 B sh A T ADVIA2400, KA ik
5E; MDA PR R &6 H s @AY TR, W 5E J7 2 R A B2 2vd:; S100 13
G e B M, R ENTENE; NSE B MAGWMI 4000plus 1X 2%, R A4bZE KR GIEME .
24, Gtk

SKF SPSS 26.0 #F & 52 s, &% kEHME R Kolmogorov-Smirnov JEZ BUBR A I HE4T IEAS
AR, FEIESAMER AN + bRHEE(X+s), MEEEFRNTAE VUM E), I s
FABRSTREA t 40560 . THECR R R B b R AR, LA EL SR 2 K656 P < 0.05 (RUINNFRoR % 74 4iit
7 . K F Pearson HH 5S4 HT LIS MG 451473 T 45 (NSE, S1008). # ALY EALEE(SOD). — %4k & (NO)/K
FHERIR AR, PP <0.05 B ZRES %5 .

3. &R
3.1 —ARIMSER B

SAE A MERAE A H I 2L BB AR S L AR IR E g2 Gt (P >0.1), APACHEII
5. SOFA V7 AR IUE m TG AR IR A 8, ZRAS0H R (P <0.05). W 1.

3.2. IESFHRHFEHR SOD. MDA 7KFLEHB

P2 R S 3 0 AN [R) R B 8 AL K S, SOD KSEMME T IE% /K F, MDA ¥ T IE# /K F.
SAE #1 SOD /K- HE SAE /K2 35 R 1%, 22 7 B A A28 (P <0.05); SAE 41 MDA /K-F#:9E SAE
HAKTPHEF S, ZREEFER (P <0.05). ILE 2,
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Table 1. General condition of patients in both groups
F 1 MEBE—RIER

ZH 53 W B TFHER(Z) APACHE Il 343 (%) SOFA #753(4%) 28 d FET(H1)

SAE 4 40 17/23 63.33+£9.72 18.95 +2.69 11.28+1.91 19
Ik SAE 41 40 20/20 63.15+11.93 11.63 £2.73 7.98 +1.98 13
P 0.501 0.785 0.012 0.022 0.025

VE: SAE NIEFRAEMICHEROR; dE SAE 4L NMeFEAE AR BB ;. APACHE 1 &t A3 518 M4 BRI VR4 1,
SOFA N7 51 28 B R PPl

Table 2. Comparison of SOD and MDA between the two groups
2. WLAEE SOD. MDA tbig

TiH SAE 4 (n = 40) 4l SAE 4H(n = 40) t P
SOD (U/ml) 88.60 + 7.09 96.80 + 6.97 -5.164 0.041
MDA (nmol/mL) 15.70 +5.05 14.26 +1.27 3.987 0.036

TE: SAE NBEBRAEARPEMN; AF SAE HOUHREEAR HBUN; SOD ALY B LB MDA Jyi .

3.3. IiER4ALAHRAIEHR NSE. S100 7K FHEB

P 2H B 2 e Ak R R R B R 5457, NSE. S100 K3 m T IEH1E . SAE 40 NSE. S100 K-FHHE &
FAESAE 4, EZREAEFSGHHHFEN(P<0.05). W 3.

Table 3. Comparison of NSE and S100 between the two groups
& 3. MWLAEE NSE. S100 EL4R

i H SAE 4 (n = 40) 4 SAE 4H(n = 40) t P
NSE (ng/ml) 14.29 +2.12 11.14 +2.85 4.821 0.026
$100 (ng/ml) 0.243 +0.033 0.203 +0.025 24.166 0.008
TH: SAE NREREAHSCHERIR; F SAE 4UNMKERIEA B ; NSE A& ol F MG e L Eg;  S100 AHR#IZ
HREO.

3.4. ROC &9

f#H ROC #hZk/p#rk 37 1% MDA, NSE Az S100 X 53135 542 Wi Al 20 A 5 1 i 11 T i A 78
gEREIR, 1% SOD. MDA, NSE J% S100 i) ROC HiZk N FL(AUG) Y 7l & 0.814 +0.049. 0747 +0.053.
0.818 + 0.043. 0.821 + 0.044, Mg fE#Mr{E 472 93.19 U/ml (B FE 80.0%, 47571k 65%). 15.270
nmol/mL (B 77.5%, HEF1% 65%). 13.245 ng/ml (U 82.5%, H¢5R1E 77.5%) % 0.227 ng/ml (fs
% 85.0%, HEREME 70%). WL 4.

Table 4. Predictive value of serum MDA, NSE and S100 for early guidance in the diagnosis of sepsis-related encephalopathy
F 4. M3& MDA, NSE X S100 Xt £ His S0 W ik B E MR X M R RO TN (&

fabs AUG S; P1H 95% ClI B R E UM% e %
SOD 0814  0.050 <0.01 0.717~0.910 93.19 80 65
MDA 0747  0.053 <0.01 0.643~0.851 15.270 775 65
NSE 0.818  0.043 <0.01 0.732~0.903 13.245 825 775
S100  0.821  0.044 <0.01 0.734~0.908 0.227 85.0 70

VE: MDA NN 5, NSE N#Z o AR LE; S100 NP REE, AUG AT TAERHFhZ T i
i, 95% Cl 2y 95% ] {3 X [a] .
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4. ¥1ig

SAE &Y a4 B SOE IR NLEEAE, NI T BUK T BEREAT . SAE JE IR ERRE —F™ E F ko, Hik
SR, (ERRE . ZET XK E . 145 A1k, SAE $Z KRGS KR UM TELIGYT . BRIk, FLHIR
W SAE Xt K SAE HIRAE ST NEE ., ARG B ATE AT RIS 2 —, TEMEE
KA G FHAED AT H .

APACHE Il 7¥53F1 SOFA V4322 HI W 17 1™ B AR BE A B VE 43, PPorimde s m i, Jf HAE
WA TUfS 7 T AR A B AN (EL[10] [11]. X PR E 3 — M R LU A S, AN 78 K B SAE 4 3% APACHE
Il V£ F1 SOFA P4y B, $#7~ SAE A& EMmfaE, I H APACHE II ¥4 H At AF I e ik #30E
H KR SAE HIfERG R F, A0S AT & o B 90 ORI ERIE JR A SR T 28 1l ik 46.7%, ik EEE 38 SAE
(R ik 30%~70%, JRALRELE T LIAS] 500%. AHFF LR B RMA B EIET %, SAE HILT %
47.5%, E SAE HIET % 32.5%, fFEREZR, HEERSHALIEMEGTE.

SAE 2R G 5| RN 5% 1 F AE,  S1008 fE7E AR AN L F, TE4ufpe AR, (Ridkahs
MK EE SR RIEEEERH . AR, M85, S1008 # K ER, [FEFH S1008 &
B E, HHKF 58 2 ME[12] . NSE F77E T4 N /i gn i flp 2 oo, SIdsiih 47 (e
bk, SR ™ AR B IEAIS5[13]. S1004 A1 NSE H i S5t 2 UIAH oS,  H it i 4 R i 452 405
FHOGER B2 T, B 1 0] USRI 47 = SR B2, 0 FJ5 A — e W AU . £ SAE RS2 W4 hs .,
S1008 il NSE th# # #ie 2. AWFR SR A B M ifa s AR 25, SAE AR & T3IE SAE
H, P~ SAE B FEBEIN LA, X HAE SAE RIS lirE 7 BhE L.

KT A PBORAR[14], WRRWT: FUATERGLS, sEmmZRifkThae, 6 %00R it e P AL i e 7
A B 7, R AN A SR EERA A P R P SR A R Rt el DL A i R . TENLIRTE MR AR 2 ),
PUAACEEROE, AL ATE VSRS 2k, T FRARTE PR UK. H BT A R B R AL ECAIA T,
LA EACEEFITN 2 580 RO AR, H AT 5 AR R WA A B 40 B R [15] [16]. W ARk
B R RSO R -, AT ST R SAE B A SR 1K A 22 5, SOD /K RE(LT
Ik SAE 41, MDA KV 3 5Tk SAE 4. mIaeli Ry WA~ %, ik kN iERE, SinE
HAE BT, Hb 5 AL RGN, TR TR 2 RS A, L R Ak SRR
I R A A B R FEAEF

R4 SOD. MDA. S1008. NSE [f14 5V 5 skt 2, JLBUBMERIXT I s, 9000 R AR A A 2
B, (HIEAEREEAE, ENKERREH & SAE TR S, AFEHSWH T —e .

22 FPR, MREGE £ IF K SAE I, SOD. MDA. S1004. NSE #REAEAEAR, NEIL KR4t —
EMHR, HItR SAE JG B AR = ST % . SAE MR Rm, JET R E, WEZE, KMLH
M, AR T A BT R R AR A, R —DIR AT . H AT SAE CUEHET 5] R A
ZEFWNEMN, FOHEF A ARG PSS RGBT TSR, FHEE. BT SRR A,

e S T A
S5 3k
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