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Pathological damage of medullary visceral zone induced by early sepsis and
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[ Abstract]Objective : To investigate the influence of sepsis on medullary visceral zone (MVZ) and the intervention effect of the cholin-

ergic anti—inflammatory pathway (CAP). Methods : A total of 64 spe-
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(2024-09-26) toneal injection, once a day for 3 consecutive days) ; sepsis group

cific pathogen—free adult male Sprague—Dawley rats were randomly

abdominal cavity after isolation of the cecum, followed by piperacil-

lin(50 mg/kg, intraperitoneal injection, once a day for 3 consecutive
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with 48 rats undergoing cecal ligation and puncture (CLP) to establish a models of sepsis, then they were randomly divided into model
group (given the same treatment as the sham—operation group) , GTS—21(a selective a7 nicotinic acetylcholine receptor agonist used to
activate the cholinergic anti—inflammatory pathway[CAP]) group with 16 rats treated with piperacillin (the same treatment as the sepsis
group) and intervened with GTS-21(4 mg/kg, intraperitoneal injection , once a day for 3 consecutive days) ,and the methyllycaconitine
(MLA, a potent and selective nicotine acetylcholine receptor antagonist used to block CAP) group with 16 rats given the same piper-
acillin treatment as the sepsis group and intervened with MLA (4.8 mg/kg, intraperitoneal injection, once a day for 3 consecutive days).
After 3 days of intervention, medulla oblongata samples were collected from each group for pathological observation ; TdT-mediated
dUTP nick end labeling(TUNEL) was used to measure apoptosis ; double immunofluorescence labeling for tyrosine hydroxylase (TH)/
Caspase 3 or choline acetyltransferase (CHAT)/Caspase 3 was used to observe the apoptosis of neurons ; PCR was used to measure the
mRNA expression levels of the key genes such as growth—associated protein-43 (GAP-43) , oligodendrocyte transcription factor 2
(Olig-2) , vascular endothelial growth factor (VEGF) , glial fibrillary acidic protein (GFAP) , and matrix metalloprotein—9 (MMP-9).
Results : The model group had a significantly higher apoptosis index of MVZ than the control group (P<0.05) ,and GTS-21 tended to re-
duce apoptosis induced by sepsis (P>0.05) , while MLA significantly increased apoptosis compared with GTS-21(P<0.05). Compared
with the control group, sepsis induced a significant increase in the expression of Caspase 3 in MVZ catecholaminergic and cholinergic
neurons (P<0.05) , as well as a significant reduction in the expression of TH (P<0.05) , while there was only a tendency of reduction in
the expression of CHAT(P>0.05) ; GTS-21 tended to reduce the expression of Caspase 3 in catecholaminergic and cholinergic neurons
in sepsis (P>0.05) and upregulate the expression of TH and CHAT in sepsis (P>0.05) ; MLA promoted the expression of Caspase 3 in
catecholaminergic and cholinergic neurons caused by sepsis (P>0.05) and significantly reduced the expression of TH and CHAT (P<
0.05). In addition, compared with the control group, sepsis significantly upregulated the mRNA expression levels of the key genes such
as GAP-43, GFAP, VEGF, and MMP-9 (P<0.05) and significantly downregulated the mRNA expression level of Olig—2 (P<0.05).
GTS-21 significantly downregulated the mRNA expression levels of GAP-43, GFAP, VEGF, and MMP-9 in sepsis (<0.05) and
tended to upregulate the mRNA expression level of Olig-2 (P>0.05) ; on the contrary, compared with GTS-21, MLA significantly up-
regulated the mRNA expression levels of GAP-43, GFAP, VEGF, and MMP-9 (P<0.05) and significantly downregulated the mRNA
expression level of Olig—2(P<0.05). Conclusion : Activating CAP can effectively restore the pathological changes and functional inhibi-
tion of MVZ caused by early sepsis, which may be another important mechanism to inhibit systemic inflammation and neuroinflammation
by activating CAP, and this study shows that MVZ and CAP may be potential key targets for curbing inflammatory storm in early sepsis.
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