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Abstract: Objectives This study investigates whether aqueous extract from processed Polygonum multiflorum (PPMAE) alleviates
premature ovarian insufficiency (POI) by inhibiting pyroptosis via the NOD-like receptor pyrin domain-containing protein 3 (NLRP3)/
cysteinyl aspartate specific proteinase-1 (Caspase-1)/gasdermin D (GSDMD)pathway. Methods Female SD rats with regular estrous
cycles (normal ovarian function) were randomly divided into a control group, a model group, an estradiol valerate (EV, 0.18 mg-kg™!,

positive drug) group, and low- and high-dose PPMAE (1 and 4 g-kg™') groups, with 6 rats in each group. Every morning, the model

ks HEA: 2025-09-26
EEWMB: ExREAARBIFERETITH (82360952)
{EE BN ML (1998—), 2, WULAFAA, MFPEEZPNG ZEAERE N /W7 . E-mail: jh1142423226@163.com
HEEEE: K M, 4 BIEER, B4R, AFHZZHHE 5. E-mail: linchang20042007@126.com
K B, &, A, WiRASI, AWFR ARG AR N R A . E-mail: zhucan056@gzy.edu.cn



FOEF1H 2026518 %¥i34ak . Drug Evaluation Research  Vol. 49 No. 1 January 2026 ©23-

group and each drug group were ig administered tripterygium glycosides suspension (75 mg-kg™") to induce the POI model, while the
control group was ig administered an equal volume of 0.9% sodium chloride solution. Every afternoon, the corresponding drugs were
ig administered, and the control group and the model group were ig administered 0.9% sodium chloride solution. Vaginal smears were
used to detect estrous cycles, and the ovarian index was measured. Hematoxylin-eosin (HE) staining and transmission electron
microscopy were used to observe follicular development and granulosa cell ultrastructure. ELISA was used to detect serum follicle-
stimulating hormone (FSH), estradiol (E2) levels, and lactate dehydrogenase (LDH) release in ovarian tissue. Immunofluorescence was
used to detect ASC speck formation in ovarian tissue. Real-time fluorescence quantitative PCR (qQRT-PCR) and Western blotting were
used to detect the expression of NLRP3, Caspase-1, and GSDMD in ovarian tissue. Immunohistochemistry was used to detect the
content of interleukin (IL)-1p and IL-18 in ovarian tissue. Results Compared with the model group, PPMAE significantly improved
estrous cycle disorders in POI rats, increased the ovarian index (P < 0.05, 0.01), improved ovarian pathological damage, increased the
reserve of primordial follicles, and reduced atretic follicles (P < 0.01, 0.001); significantly reduced LDH release, decreased serum FSH
levels, and increased serum E2 levels (P < 0.05, 0.01, 0.001). Molecular mechanisms showed that PPMAE could significantly inhibit ASC
speck formation, down-regulate the transcription and protein expression of NLRP3, Caspase-1, and GSDMD, and reduce the content of
downstream molecules IL-1f and IL-18 (P < 0.05, 0.001). Conclusion PPMAE may ameliorate POI by inhibiting pyroptosis through
the NLRP3/Caspase-1/GSDMD pathway.
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Table 1 Primer sequences
B 3 (5'—3" K/IMbp
NLRP3 F-GCGGTCTACGTCTTCTTCCTTTCC R-CATCCGCAGCCAGTGAGCAGAG 106
Caspase-1 F-ACACATTGAAGTGCCCAGGC R-TGAGTCCACGCCACCATAACAC 74
GSDMD F-GGCACATTCCAGTGCTCCGAGTGTC R-TGAGTCCACGCCACCATAACAC 149
GAPDH F-ACAGCAACAGGGTGGTGGAC R-TTTGAGGGTCCAGCGACCTT 220
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Fig.1 Representative cytological images of four stages of

estrous cycle (x200)

*2 SEXRHEERH. WEEHRMELEHRKTE (X £s, n=6)

Table 2 Estrous cycle, ovarian index and serum levels in rats ( X *s, n=6)

A5 FE/(gkg ™) 1 R A P ELEH0 % FSH/(ng -mL™") E2/(pg-mL™)
pagicl — 5.50020.500 0.063 +0.002 322.1504+67.117 178.968+18.210
R — 4.000+0.258" 0.052+0.004* 799.587 +107.410%# 134.662+11.511%
EV 0.000 18 5.167+0.601 0.060+0.004 301.057+40.110" 200.710+12.548"
PPMAE 1 5.33340.615 0.055+0.003 325.127+51.677" 196.036+3.339"

4 5.50010.342" 0.0650.004" 307.100445.884" 184.412+15.660"

S AR #P<0.05 #¥P<0.001; SHERAE: P<0.05 TP<0.01 "P<0.001.
#P<0.05 *P<0.001 vs control group; P <0.05 *P<0.01 " P<0.001 vs model group.
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Fig. 2 Ovarian histomorphology and follicle count (x50, %200, X s, n=6)
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Black boxes indicate observed areas. N-nucleus; green arrows-mitochondria; red arrows-membrane rupture; blue arrows-cytoplasmic vacuolization.
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Fig.3 Transmission electron micrographs of granulosa cells
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Fig. 6 Relative mRNA expressions of NLRP3, Caspase-1, GSDMD ( X £s, n=3)
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