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Neurotrophin-3 promotes neural functional recovery after sepsis-associated encephalopathy by
inhibiting pyroptosis through autophagy activation
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Abstract Objective To investigate the role and mechanism of neurotrophin-3 (NT-3) in promoting neurological recovery after sep-
sis-associated encephalopathy (SAE). Methods Twenty-four Sprague-Dawley (SD) rats were randomly divided into the Sham,SAE,
and+NT-3 groups (n = 8). Neurological deficits were evaluated using a hehavioral scoring system. Western blotting was performed to assess
the expression levels of NT-3,S100B, caspase-1,and microtubule-associated protein 1 light chain 3B (LC3B) in brain tissues. Immuno-
histochemistry (IHC) was performed to assess interleukin-1B (IL-1B) expression level. For cellular experiments , groups included normal ,
lipopolysaccharide (LPS), LPS+NT-3, LPS+NT-3+3-MA (autophagy inhibitor),and LPS+NT-3+compound C (AMPK inhibitor). Western
blotting was used to analyze LC3B,NLRP3,ASC, AMPK, phosphorylated AMPK (p-AMPK), mTOR , and phosphorylated mTOR (p-mTOR)
expression levels. Caspase-1 expression in cells was evaluated using immunofluorescence (IF). Results NT-3 expression in septic rat
brain tissues increased progressively from d1 to d2 (P < 0.05). Compared with the SAE group,the SAE+NT-3 group exhibited elevated
neurological scores. The expression levels of 1L-18,51008, and caspase-1 decreased from d1 to d2,while the aurtophagy level increased
from d1 to d2 (all P < 0.05). In cellular models,the LPS+NT-3 group showed decreased caspase-1 expression and increased autophagy
activity compared 1o that in the LPS group from 1 h to 3 h (P < 0.05). Compared to the LPS+NT-3 group,the LPS+NT-3+3-MA group
exhibited elevated NLRP3, ASC ,and caspase-1-positive cells (P < 0.05),whereas the LPS+NT-3+Compound C group exhibited reduced
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p-AMPK , increased p-mTOR , and attenuated autophagy (P < 0.05). Conclusion NT-3 activates autophagy through the AMPK/mTOR

signaling pathway during the early phase of SAE, thereby eliminating pyroptosis-associated proteins NLRP3 and ASC to promote neurolog-

ical recovery.

Keywords sepsis-associated encephalopathy; autophagy; pyroptosis; neurotrophin-3; neuron; pyroptosis activation protein
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Fig.1 NT-3 and IL-1B expression levels in rat brain tissues
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Fig.2 S100B and caspase-1 expression levels in rat brain tissues and HT22 cells
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Fig.3 NT-3 inhibits pyroptosis by promoting autophagy

5LPSAH (0.32 +0.05,0.37 +0.03) 4 kb, LPS+
NT-34H1 h.3 h p-AMPK/AMPK ({1 (0.39 +0.12,0.46 +
0.08) 3511 (Y4JP < 0.05) ; SLPSZH (0.49 £ 0.05,0.41 +
0.03) #H k., LPS+NT-3411 h.3 h p-mTOR/mTOR I, {&

(0.21 £ 0.08,0.13 = 0.08) Jd/L> (¥4P < 0.05) . 5LPS+

NT-34H (0.64 + 0.08,0.83 + 0.08) A, LPS+NT-3+
Compound CZH 1h . 3hLC3BII/LC3B I AYHLE (0.32 =
0.02,0.29 = 0.03) 35> ($P < 0.05)

L4,



- 688 - R ERRE RS54
LPS LPS+NT-3 LPS+NT-3+Compound C
1h 3h 1h 3h 1h 3h
GAPDH - - - -
AMPK | | r- L —
p-AMPK
mTOR | —
p-mTOR PN — — c— —
LC3B 1
E4 NT-3i#iZAMPK/MTOR/S 518 M2 i B &
Fig.4 NT-3 promotes autophagy through the AMPK/mTOR signaling pathway
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