Dear Editors and Reviewers:

Thank you for your constructive feedback that enabled us to improve the manuscript.
It has been carefully revised according to the comments received, as indicated by our
detailed responses below.

We deeply appreciate your consideration of our revised manuscript.

Sincerely yours

Wenting He

Reviewer 1

We really appreciate your efforts in reviewing our manuscript. Your comments

have helped our manuscript more readable and clearer.

Comment 1: The introduction section should be further to emphasize the unmet

clinical demands in IBD and their association with pyroptosis.
Thank you for the important suggestions. Further highlighting the unmet clinical needs in the
field of inflammatory bowel disease (IBD) and their relationship with pyroptosis in the
INTRODUCTION will help emphasize the innovation and necessity of our study. In
accordance with your feedback, we have supplemented and strengthened the end of the second
paragraph and the beginning of the third paragraph in the Introduction. The revised sections are
as follows:

It is noteworthy that current mainstream therapeutic agents primarily target downstream
inflammatory cytokines (e.g., TNF-o, IL-12/23) or intracellular signaling pathways (e.g.,
JAK-STAT) within immune cells. However, these approaches do not adequately address
upstream programmed cell death events, which play a critical role in driving tissue damage and
sustaining inflammatory responses. Consequently, there is an urgent need to explore novel
therapeutic targets to overcome these limitations.

Pyroptosis, a gasdermin family protein-mediated lytic cell death mechanism, has emerged as a
pivotal driver of IBD pathogenesis, precisely at the level of the upstream cell death events that
current therapies fail to sufficiently target.

Comment 2: The logical connection between the three subsections in Section
3.1 (Barrier Function, Immune Regulation, and Microbiota) could be further
strengthened by adding transitional sentences.

Thank you for your valuable suggestions. In response to your feedback, we have incorporated
transitional sentences into the respective sections to emphasize the interconnections among the
three key themes: "barrier function", "immune regulation", and "microbiota". Specifically, the
following revisions have been made.

At the end of the first subsection, we added the sentence: The compromise of the epithelial
barrier not only facilitates microbial translocation but also promotes immune cell activation,
thereby linking epithelial pyroptosis to mucosal immune dysregulation.

At the end of the second subsection, we added the sentence: The immune activation
orchestrated by pyroptosis not only aggravates tissue inflammation but also disrupts the

symbiotic relationship with the gut microbiota, shaping a dysbiotic microenvironment.



Comment 3: The description of various medications in Section 4 is somewhat

lengthy. It is recommended to streamline the content by highlighting key

information, with emphasis on their mechanisms, efficacy, and limitations.
Thank you for your valuable suggestion. We agree that the section describing the therapeutic
agents could be further condensed to improve readability and focus. In response to your
feedback, we have comprehensively revised this section by streamlining the descriptive content
for each compound, emphasizing their core mechanisms of action, key experimental efficacy
findings, and major clinical or application limitations. By consolidating redundant information,
simplifying sentence structures, and employing more concise academic expressions, we have
significantly enhanced the information density and clarity of the presentation. This section has
been shortened from 2900 to 2400 words.

Comment 4: Although the section on mechanisms is detailed, the discussion on
non-canonical pathways (such as caspase-8-mediated pyroptosis) is somewhat
inadequate, and it is recommended to supplement it with the latest
advancements.
Thank you for your insightful comments. We agree that discussing non-canonical pyroptosis
pathways, particularly the caspase-8-mediated route, is essential for a comprehensive
understanding of pyroptotic mechanisms. In response to your suggestion, we have
supplemented the Mechanisms section with relevant recent research advances. The specific
revisions are as follows:
Mechanistic insights into caspase-8 in pyroptosis: Notably, caspase-8 can be recruited to
atypical inflammasome complexes and directly cleave both GSDMD and GSDME, thereby
triggering lytic cell death. Recent studies further reveal that caspase-8-mediated pyroptosis
depends on non-canonical signaling pathways, including the cGAS-STING axis and
unconventional inflammasomes such as NLRP12—-ASC[7,8].
Dual role of caspase-11 in intestinal homeostasis: In addition, emerging evidence suggests that
caspase-11 may participate in maintaining intestinal barrier integrity and immune homeostasis
under specific conditions, revealing a context-dependent dual role in IBD pathogenesis[39].
REFERENCES:
7 Xiao L, Ai YL, Mi XY, Liang H, Zhi X, Wu LZ, Chen QT, Gou T, Chen C, Zhou B, Hong WB,
Yao LM, Chen JJ, Deng X, Li FN, Wu Q, Chen HZ. cGAS activation converges with
intracellular acidification to promote STING aggregation and pyroptosis in tumor models. J
Clin Invest 2025: 188872 [PMID: 40663398 DOI: 10.1172/JCI1188872]
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Chi W. AIP1 Regulates Ocular Angiogenesis Via NLRP12-ASC-Caspase-8
Inflammasome-Mediated Endothelial Pyroptosis. Adv Sci (Weinh) 2024; 11: ¢2405834 [PMID:
39527457 DOI: 10.1002/advs.202405834]

39 Yi YS. Dual roles of the caspase-11 non-canonical inflammasome in inflammatory bowel



disease. Int Immunopharmacol. 2022 Jul;108:108739 [PMID: 35366642 DOI:
10.1016/j.intimp.2022.108739]

Comment 5: The section on pharmacological agents could benefit from a more
in-depth elaboration of the mechanisms of certain drugs (e.g., DMF, disulfiram),
particularly their pleiotropic effects, such as immunomodulatory and antioxidant
properties.
Thank you for your valuable suggestions. In response to your comments, we have expanded the
section "PYROPTOSIS-REGULATING DRUGS IN IBD'' to provide a more comprehensive
discussion of the pleiotropic mechanisms of the following therapeutic agents:
NSA (Page 16, Paragraph 2, Pyroptosis Execution Protein Inhibitors subsection):In addition to
its known effects, NSA directly suppresses MLKL to inhibit necroptosis, reduces macrophage
infiltration and T-cell activation, and contributes to the maintenance of intestinal barrier
integrity, thereby preventing bacterial translocation. These pleiotropic immunomodulatory
actions collectively ameliorate IBD pathology[63].
Metformin (Page 17, Paragraph 3):Metformin enhances intestinal barrier function and
attenuates pyroptosis via upregulation of UCP2 and NCF1, leading to suppression of
ROS-mediated inflammatory signaling[65].
Disulfiram (Page 18, Paragraph 2):Beyond its direct inhibition of GSDMD-driven pyroptosis,
disulfiram activates the Nrf2/HO-1 antioxidant pathway through downregulation of GSK-3,
resulting in an increased GSH/GSSG ratio and reduced oxidative stress[70].
Dimethyl Fumarate (DMF) (Page 18, Paragraph 3):In DSS-induced colitis models, dimethyl
fumarate exhibits broad therapeutic efficacy by concurrently activating Nrf2-mediated
antioxidant pathways and suppressing inflammatory responses. This mechanistic profile
supports its potential applicability in gastrointestinal disorders such as gastric ulcers and
ulcerative colitis[76].
These revisions enhance the mechanistic depth of the discussion and align with emerging
evidence on the multifunctional roles of pyroptosis-targeting agents in IBD.
REFERENCES:
63 Yang W, Tao K, Wang Y, Huang Y, Duan C, Wang T, Li C, Zhang P, Yin Y, Gao J, Li R.
Necrosulfonamide ameliorates intestinal inflammation via inhibiting GSDMD-medicated
pyroptosis and MLKL-mediated necroptosis. Biochem Pharmacol 2022; 206: 115338 [PMID:
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Immunopharmacol 2022; 111: 109117 [PMID: 35969897 DOI: 10.1016/j.intimp.2022.109117]
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354 [PMID: 32344663 DOI: 10.3390/antiox9040354]

Comment 6: Regarding clinical translation, although numerous clinical trials are

referenced, the analysis of their outcomes—such as negative results or reasons

for failure—could be more in-depth and critical.
Thank you for this important suggestion. We have expanded the "Small-molecule inhibitors:
Precision targeting of key pyroptotic nodes" section to include an analysis of the potential
reasons why certain clinical trials (e.g., those involving MCC950 and VX-740/VX-765) failed
to achieve the expected efficacy. This addition allows a deeper exploration of the mechanisms
and research implications underlying these negative or unsuccessful outcomes. The specific
content is as follows (Page 17, Paragraph 1):
Small-molecule pyroptosis Inhibitors demonstrate considerable therapeutic potential for IBD.
Preclinical studies have shown that NLRP3 antagonists (e.g., MCC950, OLT1177) and
GSDMD inhibitors (e.g., necrosulfonamide) effectively attenuate colitis, restore microbial
balance, maintain epithelial barrier integrity, and exert pleiotropic immunomodulatory effects.
However, their clinical translation has encountered significant obstacles. Although NLRP3
inhibitor MCC950 and caspase-1 inhibitors VX-740/VX-765 exhibited robust efficacy in
preclinical models, their development was halted due to safety and pharmacokinetic concerns.
MCC950 was discontinued owing to hepatotoxicity, while the VX compounds failed because of
metabolic instability resulting from rapid glucuronidation of their difluorophenol
warhead[52,61]. These setbacks underscore a critical translational challenge: strong target
engagement and efficacy in animal models are insufficient to ensure clinical success. Major
barriers include unforeseen off-target organ toxicity, inadequate predictive toxicity models, poor
metabolic stability of compounds, and a lack of biomarkers for patient stratification. Therefore,
future research should prioritize comprehensive safety profiling, structural optimization to
improve metabolic stability, and biomarker-driven clinical trial designs to facilitate the
successful application of pyroptosis inhibitors in IBD treatment.
REFERENCES:
52 Li H, Guan Y, Liang B, Ding P, Hou X, Wei W, Ma Y. Therapeutic potential of MCC950, a
specific inhibitor of NLRP3 inflammasome. Eur J Pharmacol 2022; 928: 175091 [PMID:
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Comment 7: Some of the cited references are somewhat outdated; it would be
beneficial to incorporate recent studies from 2021-2025 (e.g., on GSDMB
function, novel inhibitors, etc.).
We sincerely thank the reviewer for this valuable suggestion. In accordance with your
comments, we have comprehensively updated the literature citations throughout the manuscript.
The specific modifications include:
In the Introduction section, we have removed earlier references related to the initial
conceptualization and nomenclature of pyroptosis (such as Zychlinsky et al., 1992; Cookson
and Brennan, 2001) to better align the content with recent advances in the field.
We have added several important studies published between 2024 and 2025, including:



Mechanisms and functions of GSDMB (Zhu et al., Signal Transduction and Targeted Therapy,
2024); Novel roles of caspase-8 in pyroptosis (Xiao et al., Journal of Clinical Investigation,
2025); New sulfonylurea-based NLRP3 inflammasome inhibitors (Liu Y et al., Journal of
Medicinal Chemistry, 2025); Applications of pyroptosis-related biomarkers in disease contexts
(Buldukoglu et al., BMC Gastroenterology, 2025).

The newly added references are as follows:

7 Xiao L, Ai YL, Mi XY, Liang H, Zhi X, Wu LZ, Chen QT, Gou T, Chen C, Zhou B, Hong WB,
Yao LM, Chen JJ, Deng X, Li FN, Wu Q, Chen HZ. cGAS activation converges with
intracellular acidification to promote STING aggregation and pyroptosis in tumor models. J
Clin Invest 2025: 188872 [PMID: 40663398 DOI: 10.1172/JCI1188872]

8LiY, SunY, Xie D, Chen H, Zhang Q, Zhang S, Wen F, Ou JS, Zhang M, Su L, Li X, Wen WP,
Chi W. AIP1 Regulates Ocular Angiogenesis Via NLRP12-ASC-Caspase-8
Inflammasome-Mediated Endothelial Pyroptosis. Adv Sci (Weinh) 2024; 11: €2405834 [PMID:
39527457 DOI: 10.1002/advs.202405834]

39 Yi YS. Dual roles of the caspase-11 non-canonical inflammasome in inflammatory bowel
disease. Int Immunopharmacol. 2022 Jul;108:108739 [PMID: 35366642 DOI:
10.1016/j.intimp.2022.108739]

44 Zhu C, Xu S, Jiang R, Yu Y, Bian J, Zou Z. The gasdermin family: emerging therapeutic
targets in diseases. Signal Transduct Target Ther 2024; 9: 87 [PMID: 38584157 DOI:
10.1038/541392-024-01801-8]

46 Buldukoglu OC, Ocal S, Akca S, Atar GE, Kaya B, Isik MD, Koca O, Harmandar FA, Cekin
Y, Cekin AH. A novel inflammatory biomarker in assessing disease activity in ulcerative colitis:
gasdermin  D. BMC Gastroenterol 2025; 25: 418 [PMID: 40447992 DOI:
10.1186/s12876-025-04009-4]

47 Zhang S, Liang Y, Yao J, Li DF, Wang LS. Role of Pyroptosis in Inflammatory Bowel
Disease (IBD): From Gasdermins to DAMPs. Front Pharmacol 2022; 13: 833588 [PMID:
35677444 DOI: 10.3389/fphar.2022.833588]

48 Chen K, Shang S, Yu S, Cui L, Li S, He N. Identification and exploration of pharmacological
pyroptosis-related biomarkers of ulcerative colitis. Front Immunol 2022; 13: 998470 [PMID:
36311726 DOI: 10.3389/fimmu.2022.998470]

80 Ouyang Y, Zhao J, Wang S. Multifunctional hydrogels based on chitosan, hyaluronic acid
and other biological macromolecules for the treatment of inflammatory bowel disease: A review.
Int J Biol Macromol 2023; 227: 505-523 [PMID: 36495992 DOL:
10.1016/j.ijbiomac.2022.12.032]

Comment 8: It is recommended to expand Table 1 and 2 by adding columns for
"Primary Endpoint" and "Adverse Reactions," which will significantly enhance
the informational density and practical utility of the table, better aligning with
the expectations for drug review tables in academic writing.

We sincerely thank the reviewer for this valuable suggestion. We fully agree that adding
columns for "Primary Endpoints" and "Adverse Reactions" in Tables 1 and 2 would
significantly enhance the informational value and standardization of these summaries.However,
due to the limited public availability of detailed clinical data—particularly for preclinical-stage
compounds and ongoing clinical trials where results have not yet been disclosed—we are



unable to include these columns at this time while ensuring accuracy and reliability.

It is important to note that for those drugs with publicly available clinical trial results (e.g.,
canakinumab, trial NCT02396212), we have already incorporated detailed descriptions of
efficacy endpoints—such as ACR pedi response rates and steroid reduction—as well as adverse
events including infections, serious adverse events, and cases of MAS, within the corresponding
paragraphs of the main text. This approach allows us to provide complete and meaningful
clinical context without introducing excessive “data not available” entries in the tables.

Comment 9: Add a discussion on the controversy surrounding Disulfiram in IBD:
although it can inhibit GSDMD pore formation, its alcohol
metabolism-dependent mechanism may limit its clinical application.
We sincerely thank the reviewer for this insightful comment. We fully agree that a discussion of
the controversies surrounding the clinical application of disulfiram is essential when evaluating
its therapeutic potential. In accordance with your suggestion, we have added the following
paragraph in the relevant section (Page 18, Paragraph 2):
Despite these wide-ranging benefits, the clinical translation of disulfiram faces significant
challenges. Chief among these are its notable side effects—particularly the disulfiram—ethanol
reaction resulting from inhibition of acetaldehyde dehydrogenase—and a critical lack of robust
human trial data[74]. Future studies should explore strategies such as structural modification,
targeted delivery systems, or combination therapies to mitigate alcohol-related adverse effects
and expand its therapeutic window.
REFERENCES
74 Luo J, Zeng Y, Chen Z, Luo Y, Shi L, Zhou X. Safety assessment of disulfiram: real-world
adverse event analysis based on FAERS database. Front Psychiatry 2024; 15: 1498204 [PMID:
39628493 DOI: 10.3389/fpsyt.2024.1498204]

Comment 10: In the process of pyroptosis driving the pathology of IBD, are there

differences in pyroptosis between UC and CD? If so, please elaborate.
Thank you for raising this insightful question. Regarding whether pyroptosis differentially
drives the pathological processes of ulcerative colitis (UC) and Crohn's disease (CD), direct
evidence remains limited and is still accumulating. To date, systematic and consistent
comparative studies investigating potential differences in the expression and activation levels of
key pyroptosis-related molecules—such as GSDMD, inflammasome components (e.g., NLRP3,
ASC), and caspase family members (e.g., caspase-1, caspase-4/5/11)—between UC and CD are
still lacking.

Comment 11: Add a discussion on '"drug delivery systems," such as how
nanocarriers can enhance the targeting specificity of GSDMD inhibitors to
intestinal inflammatory sites.
Thank you for this valuable suggestion. In response to the reviewer's comment, we have
incorporated a discussion on "drug delivery systems" into the manuscript, with a specific focus
on how nanocarriers can enhance the targeting specificity of GSDMD inhibitors to sites of



intestinal inflammation. This content has been integrated into the "Drug repurposing:
Accelerated clinical translation pathways" section as follows (Page 19, Paragraph 2):

The repurposing of existing drugs—such as metformin, tranilast, disulfiram, and dimethyl
fumarate—represents a promising approach to modulate pyroptosis in IBD, with each agent
employing distinct mechanisms including NLRP3 inhibition, GSDMD suppression, or Nrf2
activation. However, the clinical application of these drugs faces several challenges: tranilast
exhibits low oral bioavailability, disulfiram is associated with systemic side effects including
the alcohol-disulfiram reaction, and dimethyl fumarate may lead to systemic adverse reactions
such as lymphopenia. These limitations collectively underscore their shortcomings in tissue
targeting, pharmacokinetic properties, and systemic safety profiles[68,74,77]. To address these
challenges, targeted delivery strategies are critically needed to improve colon-specific drug
accumulation and minimize systemic exposure. Emerging platforms include nanocarriers (e.g.,
liposomes and polymeric nanoparticles) and site-specific technologies such as pH-responsive
systems that release drugs in the higher pH environment of the distal gut, enzyme-triggered
carriers degraded by gut microbial enzymes, and ligand-receptor systems targeting
inflammatory markers. Functional biomaterials like hyaluronic acid (targeting CD44) and
chitosan (mucoadhesive) further enhance localized retention and penetration[80]. For example,
lactoferrin-based nanoparticles loaded with disulfiram have demonstrated improved
bioavailability and targeted delivery to inflamed intestinal regions, resulting in enhanced local
efficacy and reduced systemic side effects[73]. Such advanced delivery systems offer a viable
pathway to overcome existing limitations, enabling safer and more precise therapeutic
intervention against pyroptosis-mediated intestinal inflammation.

REFERENCES:

73 Ou AT, Zhang JX, Fang YF, Wang R, Tang XP, Zhao PF, Zhao YG, Zhang M, Huang YZ.
Disulfiram-loaded lactoferrin nanoparticles for treating inflammatory diseases. Acta Pharmacol
Sin 2021; 42: 1913-1920 [PMID: 34561552 DOI: 10.1038/s41401-021-00770-w]

80 Ouyang Y, Zhao J, Wang S. Multifunctional hydrogels based on chitosan, hyaluronic acid
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Comment 12:The manuscript mentions the issue of insufficient drug specificity.
Are there any viable solutions or suggestions, such as developing dual-target
inhibitors?
Thank you for this insightful suggestion. In response to the reviewer's comment, we have
expanded the "Biologics: Next-generation targeted intervention approaches' section with an
in-depth discussion on the "limited specificity of current therapeutic agents." Specifically, we
have proposed two practical strategies to address this challenge: first, the development of
dual-target inhibitors (e.g., simultaneously targeting NLRP3 and caspase-1), and second, the
enhancement of colon-targeted drug delivery technologies. The relevant content has been
incorporated as follows (Page 24, Paragraph 2):
A range of novel inhibitors—including monoclonal antibodies, small molecule drugs,
oligonucleotides, and nanobodies—have demonstrated promising therapeutic potential in



autoinflammatory diseases and IBD by precisely targeting key nodes of the pyroptosis pathway,
with significant efficacy observed in preclinical models and early clinical studies. However,
current clinical evidence suggests that single-target therapies (e.g., canakinumab or anakinra),
while effective in some patients, often face limitations due to disease heterogeneity,
compensatory inflammatory pathway activation, or feedback mechanisms, in addition to safety
concerns such as increased infection risk. These insights highlight the need for multi-target
intervention strategies to achieve more robust and sustained anti-inflammatory effects in
complex diseases like IBD. Promising approaches include the development of dual-target
inhibitors (e.g., simultaneously inhibiting NLRP3 and caspase-1) to broadly suppress pyroptosis
signaling and reduce compensatory activation, as well as rationally designed combination
therapies incorporating pyroptosis inhibitors with mechanistically complementary agents—such
as anti-cytokine biologics (anti-TNFa, anti-IL-23) or JAK inhibitors—which may enhance
efficacy in refractory cases and allow dose reduction to mitigate potential risks.

The content regarding enhanced colon-targeted delivery technology corresponds to the response
provided for Comment 11.

Comment 13: Although the translation pathway within clinical feasibility is
well-defined, greater emphasis should be placed on the importance of
personalized medicine. In particular, aspects such as combination therapies and
biomarker-guided treatment strategies should be further discussed and
illustrated with examples to enhance persuasiveness.
Thank you for this important suggestion. We fully agree that, in addition to clarifying the
clinical translational potential of targeting the pyroptosis pathway, greater emphasis on
personalized medicine strategies—particularly biomarker-guided treatment selection and
combination therapies—is crucial for advancing precision medicine in IBD clinical practice.
In response to your recommendation, we have expanded the "Molecular functions of
pyroptosis induction in IBD models" section with an in-depth discussion on "biomarker-guided
patient stratification" . The specific additions are as follows (Page 11, Paragraph 3):
To enable such precision, the development and implementation of pyroptosis-specific
biomarkers are critical. Promising candidates include: (1) Executor markers, such as circulating
GSDMD-N, which correlates with disease activity in UC and allows for non-invasive
monitoring[46]; (2) Effector markers, including cytokines IL-1p and IL-18 that are directly
released during pyroptosis[47]; and (3) Transcriptomic markers (e.g., IL1B, GZMB), which are
upregulated in active UC and are associated with macrophage pyroptosis[48]. These biomarkers
hold strong potential for identifying patient subgroups with pyroptosis-driven pathology,
monitoring treatment responses, reducing off-target risks, and ultimately guiding personalized
interventions, thereby advancing IBD management toward precision medicine.
The content regarding combination therapy strategies corresponds to the response provided for
Comment 12: ...rationally designed combination therapies incorporating pyroptosis inhibitors
with mechanistically complementary agents—such as anti-cytokine biologics (anti-TNFa,
anti-IL-23) or JAK inhibitors—which may enhance efficacy in refractory cases and allow dose
reduction to mitigate potential risks.
REFERENCES:



46 Buldukoglu OC, Ocal S, Akca S, Atar GE, Kaya B, Isik MD, Koca O, Harmandar FA, Cekin
Y, Cekin AH. A novel inflammatory biomarker in assessing disease activity in ulcerative colitis:
gasdermin  D. BMC Gastroenterol 2025; 25: 418 [PMID: 40447992 DOI:
10.1186/s12876-025-04009-4]

47 Zhang S, Liang Y, Yao J, Li DF, Wang LS. Role of Pyroptosis in Inflammatory Bowel
Disease (IBD): From Gasdermins to DAMPs. Front Pharmacol 2022; 13: 833588 [PMID:
35677444 DOI: 10.3389/fphar.2022.833588]

48 Chen K, Shang S, Yu S, Cui L, Li S, He N. Identification and exploration of pharmacological
pyroptosis-related biomarkers of ulcerative colitis. Front Immunol 2022; 13: 998470 [PMID:
36311726 DOI: 10.3389/fimmu.2022.998470]

Reviewer 2
We really appreciate your efforts in reviewing our manuscript. Your comments have
helped our manuscript more readable and clearer.
Comment 1: It would be beneficial to expand the discussion of some critical but unresolved
issues, such as the need for biomarkers to identify patients who may benefit most from
therapies targeting pyroptosis. Although this need is mentioned, the manuscript would be
strengthened by providing specific examples or discussing potential biomarker candidates
currently under investigation.
Thank you for your valuable suggestions. Using biomarkers to identify the patient population
most likely to benefit from pyroptosis-targeted therapy is a key direction for achieving precision
medicine in IBD and warrants in-depth investigation. In response to your comments, we have
supplemented the ""Molecular functions of pyroptosis induction in IBD models" section with
promising pyroptosis-related biomarker candidates and their clinical implications identified in
the current study. The specific additions are as follows (Page 11, Paragraph 3):
To enable such precision, the development and implementation of pyroptosis-specific
biomarkers are critical. Promising candidates include: (1) Executor markers, such as circulating
GSDMD-N, which correlates with disease activity in UC and allows for non-invasive
monitoring[46]; (2) Effector markers, including cytokines IL-1p and IL-18 that are directly
released during pyroptosis[47]; and (3) Transcriptomic markers (e.g., IL1B, GZMB), which are
upregulated in active UC and are associated with macrophage pyroptosis[48]. These biomarkers
hold strong potential for identifying patient subgroups with pyroptosis-driven pathology,
monitoring treatment responses, reducing off-target risks, and ultimately guiding personalized
interventions, thereby advancing IBD management toward precision medicine.
REFERENCES:
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48 Chen K, Shang S, Yu S, Cui L, Li S, He N. Identification and exploration of pharmacological
pyroptosis-related biomarkers of ulcerative colitis. Front Immunol 2022; 13: 998470 [PMID:
36311726 DOI: 10.3389/fimmu.2022.998470]

Comment 2: The distinction between preclinical and clinical evidence should be made more
explicit when discussing therapeutic compounds. Creating a summary table that clearly
separates both categories could help readers quickly assess the developmental stage of each
therapeutic strategy.
Thank you for this important suggestion. Clearly distinguishing between preclinical and clinical
evidence is crucial for readers to assess the maturity of therapeutic compounds.
In response to your comment, we have made targeted revisions to the manuscript. Although a
separate table was not added to avoid redundancy with Figure 3, we have systematically
strengthened the distinction between preclinical and clinical evidence throughout the discussion.
Specifically, when discussing each target or compound, we now explicitly state the source of
evidence (e.g., preclinical in vitro or in vivo studies, or human data from Phase I, II, or III
clinical trials) and emphasize its current stage of development and corresponding translational
potential.
Furthermore, as shown in Figure 3, we have clearly indicated the developmental status of each
compound (such as "Preclinical," "Phase II Discontinued," or "Approved") in the summary
chart. This provides readers with an intuitive visual reference to quickly grasp the development
stages of different therapeutic strategies.
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Figure 3 Research progress on pyroptosis inhibitors for IBD treatment

Comment 3: While the figures included are appropriate, the addition of a final integrative
schematic illustrating key nodes in the pyroptosis pathway and corresponding therapeutic
targets (available or in development) would greatly enhance the manuscript's clarity and



impact.

Thank you for your valuable suggestions. In response to your comments, we have added a new
Figure 4 ("Targeting the NLRP3 Inflammasome Pathway: Mechanisms and Therapeutic
Inhibitors") in the "Strategic target selection in the pyroptosis pathway" section (Page 25,
Paragraph 1). This figure systematically outlines the key molecular nodes within the pyroptosis
pathway and their corresponding therapeutic targets, while also summarizing the mechanisms of
action of both approved and investigational agents.
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Figure 4 Targeting the NLRP3 inflammasome pathway: Mechanisms and therapeutic
inhibitors

Comment 4: A brief reflection on potential side effects of inhibiting this inflammatory

pathway would be valuable, especially considering that pyroptosis also plays physiological

roles in host defense. This is particularly relevant if chronic modulation is envisioned.

Thank you for raising this important point. While discussing therapeutic strategies targeting the
pyroptosis pathway, an in-depth analysis of their potential side effects—particularly the possible
impact on host defense mechanisms—is crucial for a comprehensive evaluation of the clinical
risks and benefits of such treatments.

In response to your suggestion, we have expanded the "Molecular functions of pyroptosis
induction in IBD models" section to include an analysis of the potential adverse effects
associated with inhibiting the pyroptosis pathway. The specific additions are as follows (Page
11, Paragraph 2):

Dual challenges in targeting pyroptosis: Targeting key molecular components of pyroptosis,
such as NLRP3, caspases, and GSDMD, represents a promising yet challenging therapeutic
strategy for IBD. However, the dual roles of certain molecules introduce considerable



complexity into treatment design. For instance, caspase-11 contributes not only to inflammatory
responses but also to the maintenance of intestinal homeostasis[39]. Similarly, while GSDMD
and GSDME primarily promote inflammation, GSDMB exhibits protective functions in
epithelial repair[44]. Moreover, systemic targeting of pyroptosis carries broader safety concerns,
including an increased risk of infections due to suppressed pathogen clearance and potential
off-target effects that may lead to unintended immune modulation[3,11,45]. Therefore, a
nuanced therapeutic approach is essential—one that selectively inhibits detrimental pathways
without interfering with protective mechanisms.
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Comment 5: we encourage the authors to delve deeper into the therapeutic implications of
this functional diversity within the gasdermin family. For instance, while inhibition of
GSDMD and GSDME may exert anti-inflammatory effects, it could also interfere with
regenerative processes linked to GSDMB, especially in the intestinal epithelium. In this
context, recent literature such as Zhu et al. (2024) could enrich the discussion by
highlighting the dual roles of gasdermins and their pharmacological relevance.
Thank you for your insightful comments. A thorough exploration of the functional diversity of
Gasdermin family members in inflammatory and repair processes is crucial for developing safe
and effective pyroptosis-targeted therapeutic strategies. In response to your suggestion, we have
incorporated the study by Zhu et al. (2024) into the "GSDM Protein" section. The specific
additions are as follows (Page 11, Paragraph 1):
In contrast, GSDMB is genetically associated with IBD but primarily promotes epithelial repair
and regeneration instead of causing pyroptosis. According to Zhu et al[44] GSDMB generally
does not trigger pyroptosis and may aid mucosal healing by improving cell migration and repair.
Although it can be cleaved by some caspases under specific conditions, this usually does not
result in pyroptosis and may affect other immune responses. This dual function creates a
therapeutic challenge: blocking GSDMD or GSDME might reduce damaging inflammation but
could also interfere with GSDMB’s healing role—especially concerning in the gut, where
epithelial barrier function is crucial. Thus, Zhu et al[44] suggest developing targeted
therapies that selectively inhibit inflammatory gasdermins like GSDMD without disrupting
protective isoforms like GSDMB.
REFERENCE: 44 Zhu C, Xu S, Jiang R, Yu Y, Bian J, Zou Z. The gasdermin family: emerging
therapeutic targets in diseases. Signal Transduct Target Ther 2024; 9: 87 [PMID: 38584157 DOI:
10.1038/s41392-024-01801-8]



Comment 6: Given the authors’ stated objective to “evaluate emerging therapies and
propose future directions for precision treatment in IBD,” it would be appropriate to include
a more conclusive reflection on which level of the pyroptosis pathway may represent the
most strategic therapeutic target. For example, is it more reasonable to focus on the
upstream inflammasome (e.g., NLRP3), the inflammatory caspases, or the downstream
executors such as the gasdermins? A clearer position on this issue would help readers better
understand the benefits and potential risks associated with each approach and would
strengthen the manuscript’s alignment with its declared objectives.
Thank you for this important comment. A systematic discussion of the strategic value of
targeting different levels of the pyroptosis pathway is essential for advancing the
development of precise therapeutic strategies. In response to your suggestion, we have added
a dedicated section entitled "Strategic target selection in the pyroptosis pathway' in the
PYROPTOSIS-REGULATING DRUGS IN IBD chapter. The specific additions are as
follows (Page 25, Paragraph 1):
Strategic target selection in the pyroptosis pathway
Strategic target selection in the pyroptosis pathway represents a critical translational bridge,
guiding the rational application of the aforementioned therapeutic agents—from small
molecules and biologics to repurposed drugs and advanced delivery systems—into clinically
viable regimens. Selecting the best target in the pyroptosis pathway involves balancing
scientific potential with clinical feasibility. Inhibiting the downstream protein GSDMD
represents the most promising long-term strategy, as it blocks the final step of inflammation
and avoids activation of alternative pathways. Currently, targeting upstream NLRP3 is the
most clinically advanced approach, with safe and effective candidates like OLT1177 already
in Phase II trials, making it suitable for first-line use. Midstream caspases are less ideal
targets due to pharmacokinetic issues, functional redundancy, and previous clinical failures.
Targeting downstream cytokines such as IL-1B and IL-18 offers an alternative strategy;
however, cytokine inhibition may be limited by compensatory pathways and broader
immunosuppressive effects, whereas upstream targeting of NLRP3 or executioner GSDMD
may provide more comprehensive control of pyroptotic inflammation. Thus, an optimal
strategy may involve a tiered approach: starting with NLRP3 inhibitors for most patients, and
adding or switching to GSDMD inhibitors for those with hard-to-treat disease, to achieve
better control of gut inflammation (Fig 4).

Specific comments:
Thanks for your suggestions. We sincerely apologize for our oversight and we are grateful for
your professional advice. We have carefully revised each of the following issues:

(1) Country/Territory of origin: China.
(2) The language classification is Grade B and Grade B. Please provide the latest language

certificate after Return the Manuscript to Author for Revision. Please visit the following

website for the professional English language editing companies that we recommend:



https://www.wjgnet.com/bpg/gerinfo/240.
We have submitted the new language certificate.

(3) Manuscript Title:

The title should not include any abbreviations.

Except for capitalization of the first word, all other words are represented in lowercase.
Polished title: Targeting pyroptosis in inflammatory bowel disease: A potentially effective
therapeutic approach

(4) Author contributions: The ‘Author contributions’ passage describes the specific
contribution(s) made by each author. The author’ s names will be listed in the following
format: full family (sur)name, followed by abbreviated first and middle names. For example,
Bryan L Copple should be revised as Copple BL. A full multi-author example is: Wang CL,
Liang L, Fu JF, Zou CC, Hong F and Wu XM designed the research study; Wang CL, Zou
CC, Hong F and Wu XM performed the research.

The revisions have been completed as requested:

Author contributions: He WT and He LX conceived the topic; Dong WW wrote the original

manuscript; He WT, He LX and Liu T revised the review. And all authors have read and agreed

to the published version of the manuscript.

(5) The “Key Words” does not meet the requirements:
The first letter of each keyword will be capitalized, and each keyword will be separated by a
semicolon, with no terminal period. An example of correct formatting is: Non-alcoholic fatty
liver disease; Alcoholic liver disease; Non-alcoholic steatohepatitis; Insulin resistance;
Oxidative stress.
The revisions have been completed as requested:
Key Words: Inflammatory bowel disease; Pyroptosis; NOD-like receptor protein 3; Caspase-1;
Gasdermin D; Pyroptosis inhibitors

(6) Audio Core Tip. In order to attract readers to read the full-text article, we request that
the first author make an audio file describing the final core tip. This audio file will be
published online, along with the article. The author can invite English language editing
company to assist in resolving the language issues of Audio Core Tip.

The audio recording has been recorded and uploaded.

(7) Reference numbers in the main text.

The name of the author(s) of a reference is listed in the sentence, the reference number
should be placed immediately after the author(s) of the reference. Example: Mandal et al[8]
proposed that retractor aponeurosis disinsertion is the most likely cause of congenital low lid
entropion.

Revised as requested, with changes marked.

(8) There are issues with the references:
Please provide the PMID numbers (https:/pubmed.ncbi.nlm.nih.gov/) and DOI citation



numbers (https://doi.crossref.org/simpleTextQuery) to the reference list and list all authors
of the references. If a reference has no PMID and DOI, please provide the source website
address of this reference.
To ensure the accuracy of the references, please use "Edit References by Auto-Analyser"
(https://www.f6publishing.com/Forms/main/ArticleReferenceTool.aspx) to edit the
references of the manuscript.
We have now supplemented all references with their respective PMID and DOI identifiers.
Furthermore, the reference list has been professionally formatted using the automated reference
editing tool available at https://www.f6publishing.com/Forms/main/ArticleReferenceTool.aspx

to ensure consistency with journal guidelines.
(9) Figures.

Original figure documents. In the meantime, authors should provide the original figure
documents. Please prepare and arrange the figures using PowerPoint to ensure that all
graphs or arrows or text portions can be reprocessed by the editor, and upload it to the file
destination of “Image File” in the F6Pubishing system.
The original images have been provided in the PowerPoint file. Since all illustrations in this
manuscript were created using the Figdraw platform, which exports images in a fixed format,
individual elements cannot be directly moved or adjusted. Given the complexity and number of
graphic elements involved, rearranging them within PowerPoint may result in layout distortion
or misalignment, and is therefore not recommended. If rearrangement is essential, please notify
us via email, and we will endeavour to recreate the figures using alternative drawing tools to

meet your requirements.

(10) Please verify if all pictures (s) are original? If an author of a submission is re-using a
figure or figures published elsewhere, or that is copyrighted, the author must provide
documentation that the previous publisher or copyright holder has given permission for the
figure to be re-published, and correctly indicate the reference source and copyrights. For
example, “Figure 1 Histopathological examination by hematoxylin-eosin staining (200 X).
A: Control group; B: Model group; C: Pioglitazone hydrochloride group; D: Chinese herbal
medicine group. Citation: Yang JM, Sun Y, Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L,
Wu MY, Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory effect of a Chinese
herbal medicine formula on non-alcoholic fatty liver disease. World J Gastroenterol 2019;
25(34): 5105-5119. Copyright ©The Author(s) 2019. Published by Baishideng Publishing
Group Inc[6]” . And please cite the reference source in the references list. If the author fails
to properly cite the published or copyrighted picture(s) or table(s) as described above, he/she
will be subject to withdrawal of the article from BPG publications and may even be held
liable.

I hereby confirm that all figures included in this manuscript are original and were created

specifically for this study.

(11) Acknowledgements: Brief acknowledgments should be included for persons who have
made genuine contributions to the manuscript and who endorse the data and conclusions.



The name of commercial companies, such as English language editing companies, should not
be present in this section.
The Acknowledgments section has been removed from the manuscript.

(12) Please upload the approved grant application form(s) or funding agency copy(ies) of
any approval document(s). [Supported by The Science and Technology Program of Gansu
Province, N0.23JRRA1015]
We have uploaded copies of the approved funding application(s) and any supporting approval
document(s) issued by the funding agency.

(13) It is not allowed to add a sequence number before first level subtitles, second level
subtitles, and third level subtitles. For example: “1 INTRODUCTION” . Please delete '1'.

The revisions have been completed as requested.



Round 2:
Dear Editors and Reviewers:
Thank you for your constructive feedback that enabled us to improve the manuscript.
It has been carefully revised according to the comments received, as indicated by our
detailed responses below.
We deeply appreciate your consideration of our revised manuscript.
Sincerely yours
Wenting He

We really appreciate your efforts in reviewing our manuscript. Your comments
have helped our manuscript more readable and clearer.
Comment 1:While the language is generally clear, some sentences remain lengthy
or slightly awkward. A final round of professional editing is recommended.
We are grateful for the reviewers' valuable comments on the language of our manuscript. In
response, a thorough revision of the entire text has been undertaken by all authors. We have
focused on enhancing sentence structure, improving clarity, and ensuring that the writing
conforms to academic conventions. All changes have been highlighted within the manuscript

for the reviewers' convenience.

Comment 2:Although the authors explained why they could not add “Primary
Endpoint” and “Adverse Reactions” columns due to limited data, a note in the
table captions indicating that such details are discussed in the text might help
manage reader expectations.
We thank the reviewer for this constructive suggestion. We agree that adding a note to the table
captions would better manage reader expectations regarding the availability of detailed clinical
data. In response, we have revised the captions for both Table 1 and Table 2 to include the
following note:
Table 1(Page 14) Note: Detailed information regarding primary endpoints and adverse reactions
for these candidate drugs is selectively summarized in the corresponding drug profiles within
the "Small-molecule inhibitors: Precision targeting of key pyroptotic nodes" subsection of the
main text.
Table 2(Page 21) Note: Detailed information regarding primary endpoints and adverse reactions
for these biologics is selectively summarized in the corresponding agent profiles within the
"Biologics: Next-generation targeted intervention approaches" subsection of the main text.

Comment 3: The discussion of GSDMB’s protective role is well-handled, but a
brief mention of how this might influence patient stratification (e.g., biomarkers
to distinguish GSDMB-high vs. GSDMD-high patients) could further strengthen
the precision medicine angle.
We thank the reviewer for this insightful suggestion. We agree that linking the divergent roles of
gasdermin proteins to specific patient subgroups is a crucial step toward precision medicine. In
response, we have revised the manuscript to explicitly mention how biomarkers could be used
to stratify patients based on their dominant gasdermin pathway. Specifically, in the section



"PYROPTOSIS IN IBD" under the subheading "GSDM protein family", we have added the
following sentence (Page 11, Paragraph 1):

"This functional duality presents a therapeutic challenge: inhibiting GSDMD or GSDME to
reduce damaging inflammation may inadvertently interfere with GSDMB's healing role. This is
particularly concerning in the gut, where epithelial barrier integrity is crucial. Such a dichotomy
underscores the critical need for patient stratification based on dominant gasdermin pathways.
For instance, patients with high levels of GSDMD-N might be ideal candidates for
GSDMD-targeted therapy, whereas those with elevated GSDMB expression might benefit from

alternative strategies that preserve its healing function."

Comment 4: The authors note that figures were created with Figdraw and may
not be easily editable. Ensure that all figures are provided in high resolution and
that labels are clearly legible in the final version.
We thank the reviewer for this comment. All figures have been prepared in high resolution and
are available at 300 DPI to ensure clarity and legibility in the final version. Should any further

adjustments be needed, we are happy to comply.



