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[Abstract] Objective To investigate the role and significance of abdominal paracentesis drainage (APD) to pyroptosis in

the pancreas of rats with severe acute pancreatitis (SAP), which is mediated by NLRP3 inflammasome-activated-caspase-1. Methods

A total of 48 healthy male SD rats were randomly divided into three groups: sham operation (Sham) group, SAP group, and APD
group, with 16 rats in each group. 5% sodium sulfonate was retrogradely injected into the pancreaticobiliary duct to establish the SAP
model. In the APD group, besides the SAP induction, a drainage tube was placed on the right lower abdomen for drainage. Serum and
pancreatic tissue were collected 12 hours after modeling. We examined the activities of serum lipase and amylase using an automatic
biochemical analyzer and evaluated pancreatic damage through HE staining. In addition, we quantified the expression of serum
inflammatory factors by ELISA and measured the expression level of genes and proteins related to caspase-1 mediated pyroptosis in
pancreatic tissue using RT-PCR and Western blotting. Lastly, we observed the structural changes of the subcellular organelles and the
characteristic changes of pyrolysis in pancreatic acinar cells using transmission electron microscopy. Results Compared with the
SAP group, the pancreas tissue in the ADP group showed alleviated damages with a much lower pathological score; the levels of serum
lipase, amylase, tumor necrosis factor(TNF)-a, Interleukin(IL)-6, IL-1B, and IL-18 also showed significant reduction (P<0.05).
Compared with the Sham group, the expression levels of NLRP3, ASC, Caspase-1, cleaved caspase-1, GSDMD, and cleaved-GSDMD
were all significantly up-regulated in the pancreas in the SAP group. After APD treatment, the expression of these Caspase-1-mediated
pyrolysis pathway key genes in pancreatic tissue was significantly down-regulated. In addition, the expression levels of IL-1(
and IL-18 mRNA in pancreatic tissue were also significantly reduced (P<0.0S5). Transmission electron microscopy showed that
the SAP group had endoplasmic reticulum and mitochondrial expansion, chromatin condensation, and the characteristic change
of pyrolysis, namely the formation of membrane pores in the cell membrane. In the APD group, we observed reduced chromatin
SAP showed
activated Caspase-1-mediated pyroptosis. Early treatment with APD can alleviate the severity of SAP, possibly by inhibiting the

condensation in the nucleus and less expansion in the endoplasmic reticulum and mitochondrial. Conclusion

activation of Caspase-1-mediated pyroptosis, thereby reducing local and systemic inflammatory reactions.
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WL IEH AR AN . IL-18 A HBEBGy T &
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EEVEDUR N LR B AEAE 2 AR R R & AE,
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SR R IEAE RAEF, TL-188k [ /N BRUBE W5 />
T 40 M3 10 AN B8 AN Th2 A S S BY . FE AR 5T
, SAPZH KR IME R MM FIL-1B. IL-18, IL-6
JMTNE-o/K B TR, ZadAPDAREE, k%
PR KR TR AR SR IL-18 X IL-1811)
mRNAZF AR BT, $2/RAPDIRYT REWE I
54 By N Ry RAE IV o

SEBR b, AETS— B AR R AT S EOR E A
YR, MM AW K E A FE Y i an =k
R )ik 11 (adenosine triphosphate, ATP). Vi &5 i
IR . R % % 8 F1B 1 (high mobility group box 1,
HMGB1)%:5 0 ATP | {75 g i 2 T LA i P2 X7
ARG NLRP3 R M G4, e JBR B 4 3 B %
JiE P, HMGB & — Rl i 2 i R A i, 1]
i 17 Toll#f 32 14 (Toll-like receptor, TLR)-4 5 TLR-9
5 I 8 iR 2 R R R 1) T TR R RE R R PO
AR FT AR LB, SAP R BUIE /K K I v H A
HMGB1 & I B I, A /KHEMGBLA] ] i
VBl R M AR A % 4 B 8 i T I B

2 Tk, NLRP3AR M /IMEI TS E"Jcaspase-lﬁ
ST FESAP R BRUBERAR h s . 12 5SAPHYN
TR HL St APD A i 5 4 RINLRP3 48 Pk /MA
PG B caspase- 1/ FIOEET S, IR JRIER M 4 B RIE R
N, TR SAPIY IR, il R P SL i APD
DL TE &AM BT IR T SAPI 259 A1E T 4535
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