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Sanguis Draconis extract induces pyroptosis in human esophageal cancer cells by
activating the caspase-3/GSDME signaling pathway
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Abstract Objective To investigate the effect of Sanguis Draconis extract (SDE) on pyroptosis in esophageal cancer cells by regulating
the caspase-3/GSDME signaling pathway. Methods Network pharmacology was used to analyze the active components and potential
targets of Dragon Blood and enrichment analysis was performed on the core targets. The human esophageal cancer cell line EC109 was
divided into low-, medium-,and high dose SDE, caspase-3 inhibitor (Ac-DEVD-CHO), high-dose SDE + Ac-DEVD-CHO, and control
groups. Cells in each group were treated for 48 h prior to experimentation. Cell viability was determined using CCK-8 assay. Pyroptosis
morphology was observed using scanning electron microscopy. The propidium iodide (PI) positivity rate in each group was determined
using Hoechst 33342-PI staining. Lactate dehydrogenase (LDH) levels in cell supernatants were measured using a commercial kit. Rela-
tive fluorescence intensity of reactive oxygen species (ROS) in the cells was detected using DCFH-DA assay. Protein expression levels of
cleaved caspase-3,N-terminal fragment of gasdermin E (GSDME-N), interleukin (IL) -18, and IL-18 were detected using Western blot-
ting. Results Network pharmacology analysis identified 53 common targets between Dragon Blood and pyroptosis. Gene Ontology (GO)

and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis of 7 core targets with degree value=28 indicated that the
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caspase-3/GSDME signaling pathway was involved in the pyroptosis pathway. Compared with the control group, the low, medium, and high
dose SDE groups showed decreased cell viability ,increased number of pyroptotic cells, and significantly increased PI positive rate , super-
natant LDH levels, relative fluorescence intensity of ROS, and protein expressions of cleaved caspase-3, GSDME-N,IL-1B,and 1L-18
(P < 0.05). Conversely,the Ac-DEVD-CHO group showed increased cell viability , decreased number of pyroptotic cells,and significantly
decreased PI positive rate, supernatant LDH levels, relative fluorescence intensity of ROS, and protein expressions of cleaved caspase-3,
GSDME-N, IL-1B,and IL-18 (P < 0.05). Compared with the high dose SDE group, the high dose SDE + Ac-DEVD-CHO group exhibited
increased cell viability , decreased number of pyroptotic cells, and significantly decreased P positive rate , supernatant LDH levels, relative

fluorescence intensity of ROS,and protein expression of cleaved-caspase-3, GSDME-N, IL-18,and IL-18 (P < 0.05 ). Conclusion SDE

may induce pyroptosis in EC109 cells by activating the caspase-3/GSDME signaling pathway.

Keywords Sanguis Draconis extract; esophageal cancer; pyroptosis; oxidative stress
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Fig.1 GO and KEGG enrichment analysis

A, control group;B,low-concentration SDE group; C, medium-concentration SDE group; D, high-concentration SDE group; E, Ac-DEVD-CHO group; F,

high-concentration SDE + Ac-DEVD-CHO group.
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Fig.2 Comparison of pyroptosis morphology in cells of each group x 10 000
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A, control group; B,low-concentration SDE group; C, medium-concentration SDE group; D, high-concentration SDE group; E, Ac-DEVD-CHO group; I,

high-concentration SDE + Ac-DEVD-CHO group.

B3 Hoechst 33342-PI &kl ZHLMAAPIPAEE x 200
Fig.3 Detection of Pl positive rate in cells of each group by Hoechst 33342-PI staining x 200

A, control group; B, low-concentration SDE group; C, medium-concentration SDE group; D, high-concentration SDE group; E, Ac-DEVD-CHO group; F,

high-concentration SDE + Ac-DEVD-CHO group.
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Fig.4 Results of ROS levels in cells of each group by immunofluorescence detection x 400
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Fig.5 Expression of cleaved caspase-3, GSDME-N, IL-18, and
IL-18 proteins in cells of each group by Western blotting
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Tab.1 Comparison of cleaved caspase-3, GSDME-N, IL-1B and IL-18 proteins in cells of each group

Group n Cleaved caspase-3 GSDME-N IL-1B 1L-18
Control 6 0.87 + 0.07 0.58 + 0.04 0.39 +0.03 0.21 0.0l
Low-concentration SDE 6 0.98 + 0.08" 0.75 + 0.06" 0.52 +0.05"” 0.32 +0.02"
Medium-concentration SDE 6 1.23+0.11"% 0.94 +0.08"? 0.79 + 0.06"? 0.46 + 0.04"?
High-concentration SDE 6 1.79 £ 0.14"2 1.32£0.13"2¥ 1.13£0.11"2 0.85 +0.07"2
Ac-DEVD-CHO 6 0.61 +0.05" 0.40 + 0.03" 0.19 +0.01"” 0.10+0.01"
High-concentration SDE +Ac-DEVD-CHO 6 1.13 £0.10" 0.81 £0.07" 0.60 + 0.05” 0.36 £0.03"

1) P < 0.05 vs. control group;2) P < 0.05 vs. low-concentration SDE group;3) P < 0.05 vs. medium-concentration SDE group;4) P < 0.05 vs. high-con-

centration SDE group.
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