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Abstract: Objective To explore the effect of ethyl pyruvate (EP) on hippocampal neuronal pyrolysis in neonatal hypoxic-ischemic
rats by regulating the thioredoxin-interacting protein (TXNIP)/nucleotide-binding domain-like receptor 3 (NLRP3)/cysteine aspartate
proteinase-1(Caspase-1) pathway. Methods SD rats were randomly divided into sham-operation group, model group, nimodipine
(8 mg-kg™"), EP-L (1.5 mgkg™") group, EP-H (3 mg-kg™) group, EP-H (3 mg-kg')+Res (30 mg-kg™', TXNIP inhibitor Res) group,

with 15 rats in each group. HIBI rat model was constructed by ligation of the left common carotid artery and hypoxia treatment.
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Rats were ip with corresponding doses once a day for two consecutive weeks after 24 hours of modeling. Longa score was used to
evaluate the neurological damage of rats in each group. ELISA was used to detect the levels of interleukin 18 (IL-1p) and interleukin
18 (IL-18) in the hippocampus of rats. A transmission electron microscope was used to observe the ultrastructure of rat
hippocampus. HE staining was used to observe the pathology of hippocampus. TUNEL staining was used to observe the apoptosis of
hippocampal neurons. Western blotting was used to detect the expression of TXNIP/NLRP3/Caspase-1 pathway related proteins in
hippocampus. Results Compared with the sham operation group, the nerve function damage scores, hippocampal IL-1p and IL-18
levels, neuron damage, hippocampal histopathology, neuronal apoptosis index (AI), TXNIP, NLRP3, apoptosis-related speck-like
protein (ASC) and cleaved Caspase-1 protein expression levels increased significantly in model group (P < 0.05). Compared model
group, the nerve function damage scores, IL-1f and IL-18 levels, neuron damage, hippocampal histopathology, neuronal Al, TXNIP,
NLRP3, ASC and cleaved Caspase-1 protein expression levels decreased significantly in the nimodipine group, EP-L group, EP-H
group (P < 0.05). Compared with EP-H group, the nerve function damage scores, IL-1 and IL-18 levels, neuron damage,
hippocampal histopathology, neuronal AI, TXNIP, NLRP3, ASC and cleaved Caspase-1 protein expression levels decreased
significantly in the EP-H+Res group (P < 0.05).Conclusion EP may inhibit the TXNIP/NLRP3/Caspase-1 pathway to reduce the
pyrolysis of hippocampal neurons in neonatal rats with HIBI.
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Table 1 Effect of EP on neurological injury score in rats
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ZH 7/ (mg-kg™ Longa 347
TR — 0.00+0.00
T — 2.46+0.45
Je B 8.0 0.33+0.06"
EP 1.5 1.70+0.20"
3.0 0.79+0.08"

EP+Res 3.04+30.0 0.43+0.04""

HRTFARMLLE:P<0.05; SHAH . "P<0.05; 5 EP il
BEA L SP<0.05
P < 0.05 vs sham-operation group; “P < 0.05 vs model group;

2P <0.05 vs EP high dose group
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Table 2 Effects of EP on levels of IL-1f and IL-18 in
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451 . i i
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BFAR — 22.33+4.38 20.75+5.37
i) — 132.85+£13.67°  116.88+12.53"
Je BT 8.0 30.20+5.24" 40.78+5.20"
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3.0 48.09+6.12" 55.66%4.63"
EP+Res  3.0+30.0 32.53:4.21*  41.57+4.48*

LEFARALE:"P<0.05; HHIHA LR "P<0.05; 5 EP 7]
AL P<0.05
P < 0.05 vs sham-operation group; ‘P < 0.05 vs model group;
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Fig. 1 Ultrastructural observation of rat hippocampus (x30 000)
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Fig.3 Effect of EP on apoptosis of hippocampal neurons
in rats (x200)
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Table 3 Effect of EP on apoptosis of hippocampal neurons
in rats (rts, n=5)

20 5 &/ (mg-kg™") Al/%
BFAR — 2.30+0.31
AR — 42.05+10.11°
JEE SR 8.0 8.76+1.20"
EP 1.5 30.01+4.38"
3.0 19.92+3.10°
EP+Res 3.0+30.0 10.13+£2.75**

HRTFARELLLE:P<0.05; SHIA . "P<0.05; 5 EP il
A SP<0.05
P < 0.05 vs sham-operation group; “P < 0.05 vs model group;

2P <0.05 vs EP high dose group
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Fig. 4 Effect of EP on expression of TXNIP/NLRP3/Cas-
pase-1 pathway related proteins in rat hippocampus
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Table 4 Effect of EP on expression of TXNIP/NLRP3/Caspase-1 pathway related proteins in rat hippocampus (x+s, n=5)

ZH &/ (mg-kg™) TXNIP/B-actin NLRP3/B-actin ASC/B-actin cleaved Caspase-1/B-actin
TR — 0.30+0.03 0.45+0.05 0.57+0.06 0.68+0.06
it — 1.85+0.24 1.73+0.23° 1.96+0.32° 1.64+0.20°
Je S 8.0 0.38+0.05" 0.54+0.07* 0.63+0.08" 0.70+0.09"
EP 1.5 1.31+0.15" 1.22+0.14" 1.42+0.10° 1.18+0.10"
3.0 0.89+0.06" 0.78+0.07" 1.02+0.09° 0.90+0.07"
EP+Res 3.0+30.0 0.43+0.04*" 0.57+0.05* 0.80+0.05" 0.72+0.06*"

SEFARU L " P<0.05; S "P<0.05: 5 EP @ AR 4L 2P<<0.05
P <0.05 vs sham-operation group; “P < 0.05 vs model group; 2P <0.05 vs EP high dose group
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