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Brain protection of lidocaine on rats with sepsis associated encephalopathy by
regulating Apelin/APJ system
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830000, China

Abstract: Objective To investigate the protective effects and mechanism of lidocaine on sepsis-associated encephalopathy model
rats. Methods Forty rats were randomly divided into control group, model group, lidocaine group, and lidocaine + F13A group, with
10 rats in each group. Except the control group, the other three groups of rats were constructed sepsis-associated encephalopathy model,
lidocaine group and lidocaine + F13A group were given a loading dose of 10 mg/kg lidocaine immediately after modeling, after that,
lidocaine 10 mg/kg was injected intravenously for 3 h, APJ antagonist F13A 100 pg/kg was injected intraperitoneally in lidocaine +
F13A group. 24 h later, the Morris water maze test detected the cognitive function of each group, enzyme-linked immunosorbent assay
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(ELISA) was used to detect the levels of serum interleukin(IL)-6, IL-10, and tumor necrosis factor-o (TNF-a), hematoxylin-eosin (HE)
staining was used to observe pathological changes in brain tissue of rats in each groups, TdT mediated dUTP nick end labeling
(TUNEL) and neuron-specific nuclear protein (NeuN) double immunofluorescence staining was used to detect neuronal apoptosis in
the cerebral cortex of each group, the expressions of Apelin and APJ in the cerebral cortex of rats in each group were observed by
immunofluorescence double staining, real-time polymerase chain reaction (RT-gRCR) was used to detect the mRNA expressions of
Apelin and APJ in the brain tissues of rats in each group, Western blotting was used to detect the protein expressions of Apelin and
APJ in the brain tissues of rats in each group. Results Compared with model group, the escape latency of rats in lidocaine group was
shortened, the number of target quadrant was increased (P < 0.05), the levels of IL-6 and TNF-o. in serum were decreased while the
level of IL-10 was increased (P < 0.05), the damage of neurons in hippocampus was significantly reduced, and the morphology and
distribution of neurons tended to be normal, the number of apoptotic neurons in the cerebral cortex was decreased (P < 0.05), the
expression of Apelin and APJ fluorescence staining were significantly increased, the mRNA and protein relative expression levels of
Apelin and APJ in the cerebral tissue were also significantly up-regulated (P < 0.05). Compared with lidocaine group, the escape
latency of rats in lidocaine + F13A group was prolonged, the number of passage through the target quadrant was reduced (P < 0.05),
the levels of IL-6 and TNF-o in serum were increased, and the level of IL-10 in serum were decreased (P < 0.05), the neuronal damage
in hippocampus was aggravated, there was a large number of cell swelling and nuclear pyretosis, the number of apoptotic neurons in
the cerebral cortex was increased (P < 0.05). Meanwhile, the expression of Apelin and APJ fluorescence staining were significantly
decreased, and the mRNA and protein relative expression levels of Apelin and APJ in the cerebral tissue were significantly decreased
(P < 0.05). Conclusions lidocaine can improve brain injury, inhibit inflammation and reduce neuronal apoptosis in sepsis-associated

encephalopathy model rats, and the mechanism may be related to the activation of Apelin/APJ system.
Key words: sepsis associated encephalopathy; lidocaine; neurons; inflammatory factors; Apelin/APJ system
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FEAMERF & GitS P0012S). BeyoECL Plus &
A& (iS5 P0018M) I H Lifg3E = KAWL
T, NeuN Fifhk (155 ab177487). Apelin itk (1%
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PR 2 KRR T R U1 S S A K, I H FR R PRI
R FW D (P<0.05); SHEAALE, FlZREH
K BRI TRETE RS Y 2 A, I B bR G BRI
FHN (P<0.05); MAHKTFZRHEH, FZLFR
DA+ F13A ZH K BRI AR B 2 e K, 3@ H A
SR KBLE WD (P<0.05), WA 1.
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Fig. 1 Effects of lidocaine on cognitive function in sepsis
associated encephalopathy rats (n =10 )
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Table 1 Comparison of serum levels of IL-6, IL-10 and TNF-a in each group ( X %s,n =10 )

) 78/ (mg-kg ™) IL-6/(pg mL™) IL-10/(pg ML) TNF-o/(pg mL™)
pagil — 43.25+4.19 67.65+6.21 37.21+3.44
it — 86.54+8.38" 88.91+8.36 112.49+10.18"
FlZRH 10 60.07 +5.74* 127.60+10.17* 50.21+4.67*
FZ < H +FL13A 104-0.1 89.46+8.324 90.23+8.754 99.56+9.364

@4 R "P<0.05; SHM4HE. *P<0.05; 5HLERALLE: 4P<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs lidocaine group
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Fig. 2 Effect of lidocaine on pathological injury of brain 5

tissue in sepsis associated encephalopathy rats (HE
staining, x<100)
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*P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs
lidocaine group
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9805 (TUNEL 0 NeuN W fEoRe e, X 100)
Fig. 3 Effects of lidocaine on neuronal apoptosis in sepsis
associated encephalopathy rats (TUNEL and NeuN
double immunofluorescence staining, <100)
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Fig. 4 Effect of lidocaine on Apelin and APJ expression in sepsis associated encephalopathy rat brain tissue (immunofluorescence

double staining, ><200)
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Fig. 5 Effect of lidocaine on Apelin and APJ mRNA
expression  levels in  sepsis  associated
encephalopathy rats ( X +s,n =10 )
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Fig. 6 Effect of lidocaine on Apelin and APJ mRNA expression levels in sepsis associated encephalopathy rats ( x +s, n =10 )
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