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[ Abstract] Objective To explore the effect and action of remazolam on brain injury caused by sepsis. Methods

Male C57BL/6] mice were randomly separated into sham operation, model, remazolam (8 mg/kg), remazolam + Sirtl
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inhibitor (EX527) (8 mg/kg remazolam + 5 mg/kg EX527), and EX527 groups by the random number table method,
with 38 rats in each group. A sepsis-associated encephalopathy (SAE) mouse model was established by cecal ligation and
puncture. After the corresponding intervention was given, the survival rates of mice within seven days after the operation
were observed and recorded, and a Morris water maze was used to detect the mice’ s escape latency and number of times
crossing the platform. Twenty-four hours after surgery, blood-brain barrier (BBB) permeability was assessed by Evans blue
(EB) leakage; the levels of interleukin (IL)-6, tumor necrosis factor (TNF)-a, and IL-1B in brain tissue were detected
by enzyme-linked immunosorbent assay; the levels of malondialdehyde ( MDA ) and activities of superoxide dismutase
(SOD) and catalase ( CAT) in brain tissue were detected by chemical colorimetry. Histopathological changes to the
hippocampus were observed by HE staining, and neuronal apoptosis was detected using the TUNEL method. Western Blot
was used to detect the expression of silent information regulator 1 ( Sirtl)/forkhead box O1 (FoxOl) pathway-related
proteins in the hippocampus. Results ~ Compared with the sham group, mice in the model group had a significantly
decreased survival rate, platform crossing time, SOD and CAT activities, and Sirt] and cytoplasmic NF-kB p65 protein
levels and significantly increased brain tissue EB content; IL-6, TNF-o, IL-18, and MDA levels; hippocampal neuron
apoplosis index; acetylated FoxO1 ( Ac-FoxO1)/FoxO1 ratio; and acetylated nuclear factor-kB p65 ( Ac-NF-kB p65) and
nuclear NF-kB p65 protein levels (all P < 0.05). Compared with the model group, mice in the remazolam group had a
significantly increased survival rate, platform crossing time, SOD and CAT activities, and Sirtl and cytoplasmic NF-kB p65
protein levels, and significantly decreased escape latency; brain tissue EB content; 1L-6, TNF-a, IL-18, and MDA
levels; hippocampal neuron apoptosis index; Ac-FoxO1/FoxO1 ratio; and Ac-NF-kB p65 and nuclear NF-kB p65 protein
levels (all P < 0.05). EX527 inhibited the expression of Sirtl and substantially attenuated the above protective effects of
remazolam in SAE mice (all P < 0.05). Conclusions Remazolam improved the survival rate of mice with sepsis and
reduced neuronal apoptosis and brain damage caused by sepsis by maintaining BBB integrity and inhibiting
neuroinflammation and oxidative stress. Its mechanism of action may be related to the activation of the Sirtl/FoxO1 pathway
and inhibition of NF-kB activation.
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Figure 1 Survival rate of mice in each group
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R AU/ RGO NS & YU (2 + 5,n=10)

Table 1 Comparison of escape latency and platform crossing times of mice in each group (x + s,n=10)

BRI (s
HEE IR (s) SEHF- A (K

215 Escape latency (s) i
Before CLP 3d 5d 7d platforms (times)
FARLH Sham 21.80 + 2.43 23.04 + 2.59 22,18 +2.32 20. 60 + 2.27 10.60 + 1.55
BEAIL] Model 23.19 + 2.52 84.82 = 10.31*  75.76 + 9.24" 61.35 + 7.48" 2.57 +0.30"
% Chs2H Remazolam 24.47 + 2.61 52.39 + 5.74"%  43.20 + 4.58"% 32,41 +3.75"* 5.86 +0.64°"
ﬁi%i;ﬁf;;iﬂ 22.56 + 2.48 76.50 £ 8.12°%%  68.15+ 7.19*% 55,06 + 6.48 "% 3.01 = 0.39*%
EX527 # EX527 23.95 + 2.70 95.47 £ 9.85""  87.42 + 8.65"™ 79,57 + 8.25*% 1.39 + 0.20 "

1.5 EX527 4HILH, 4P < 0.05, (F#E[)

Note. Compared with EX527 group,“P < 0.05. (The same in the following tables)

F2 KA/NEMGAZEB Fi i (2 £5,n=6)

Table 2 Comparison of EB content in brain tissue of

2.5 ImOMEeXTIREE/NRKZALH MDA KFEF1
SOD ,CAT &4 HI 20
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(BF A4 Sham 191+ 0.28 0.05) ; SRR AH L, Jit B e 2L A ZH 21 MDA 7K
N - A%, SOD Rl CAT I 1 2 % 7+ 55 (P <
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W THE,SOD I CAT 1% B E AL (P < 0.05)
W4,

5.17 + 0.59 "%

EX527 41 EX527 6.82+0.70°%

R3 HH/PEIKHL IL-6 TNF-o F1 IL-1B KFE L (2 + s,n = 6)
Table 3 Comparison of the levels of IL-6, TNF-a and IL-1B in the brain tissue of mice in each group(x + s,n = 6)

25 Groups IL-6 (pg/mg) TNF-a (pg/mg) IL-1B (pg/mg)

R F-ARZH Sham 4.53 +0.62 80.65 + 11.43 21.32 +2.75
FERIZH Model 11.78 + 1. 14" 231.49 + 25. 17" 67.94 +7.40"
B2 Remazolam 6.90 = 0.83** 125.30 = 16.25** 35.08 = 4.13**

59.52 + 6.29 "%
80.47 + 8.11"%

204.78 + 23.19 "%
269.24 + 28.16"*

10. 65 + 0.96**
15.12 = 1.07**

Bt B +EX527 20 Remazolam+EX527
EX527 4 EX527

T4 HH/DEIGHL MDA K SOD  CAT 1& 1P (% + s,n = 6)

Table 4 Comparison of levels of MDA and activities of SOD and CAT in brain tissue of mice in each group(x + s,n = 6)

2[5 Groups MDA (nmol/mg) SOD (U/mg) CAT (U/mg)
RFARL Sham 12.50 = 1.71 130. 44 + 12. 06 25.30 + 2. 14
HEFEIZH Model 39.43 £ 3.24% 48.25 + 6.37" 8.49 +1.08"

19.52 = 1.77**
10.16 + 1.35*%
5.27 £ 0.82*™

106. 36 + 10. 84 “*
59.07 + 7.12*%
32.15 + 5.60 ™

20.89 + 2.55**
34.25 + 3.76* %
50. 18 + 4,59

Hir Eh S 2H Remazolam
B e +EX527 241 Remazolam+EX527
EX527 4H EX527

2.6 WmOWEXREENRMAREIWETH
R IR

RFARL A W/ BUIKZH 27 5 CAL X 2t
TUIASHRS M HLE %, 20 M 25 0 58 48, 40 i JEE A

Y HIA% T BT , TG PA S b B IR AL s SRR AL b, B
RIZH AN EX527 2/ R ZH 800 5 CA1 X i & onHE
IR, KN JEARAS K] | B0 i 2L 240 i 235 4 A
R, T L3 22 1Y) pi 28 o0 A8 PR R [ 46, R o 4% 0E 2
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Figure 2 Pathological changes of neurons in hippocampal CA1 area of mice in each group
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Figure 3 Apoptosis of neurons in hippocampal CA1 area of mouse brain in each group
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Table 5 Comparison of apoptosis index of neurons in hippocampal CA1 area of mouse brain in each group(x £ s,n = 6)

4151
Groups

AT HRE (%)
Apoptosis index (%)

HFEARL Sham
FEAIZ] Model
% Hy W 2H Remazolam
Hii By +EX527 2 Remazolam+EX527
EX527 41 EX527

2.39 £ 0.28
24.17 £ 2.65"

10.52 + 1.49**
20.58 + 2.30 "%
31.41 + 2,75 "™
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Figure 4 Expression of Sirtl/FoxO1 pathway-related proteins in the hippocampus of mice in each group
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Table 6 Comparison of protein levels in hippocampus of mice in each group(x = s,n = 6)

éifgs Sirtl Ac-FoxO1/FoxO1  Ae-NF-kB p65 Cy{fﬁiﬂf‘&?fﬁi 6 N?Efi F;;EB"; s
BFARA Sham 0.73 = 0.08 0.18 + 0.03 0.10 + 0.02 0.84 + 0.09 0.25 + 0.04
BRI Model 0.24+0.04*  0.56+0.07°  0.70 £ 0.08" 0.21 +0.03" 0.76 + 0.08 "

%ty Ty 20 Remazolam 0.58+0.07°" 0.32+0.05"*% 0.38+0.05°" 0.53 +0.06 " 0.40 + 0.05**

ﬁf{iﬁiﬁf}(@iﬁ 0.30 £ 0.05*%*  0.49 = 0.06"** 0.59 = 0.07"** 0.25 £ 0.04 "% 0.72 = 0.08 %4

EX527 41 EX527 0.13 £ 0.02*%

0.70 £ 0.08 **

0.84 + 0.09 “" 0.12 £ 0.02*" 0.89 + 0.09 ™
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