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Cells are the basic unit of life, and cell death plays an important role in the body’s metabolism, the occurrence and
development of diseases. Pyroptosis is a form of programmed cell death. Pyroptosis is significantly different from other cell
death methods (such as apoptosis, necrosis, etc.) in morphological characteristics, occurrence mechanism, and mechanism
of action. When a cell undergoes pyroptosis, the nucleus condenses to form a pyroptotic body, numerous pores appear in
the cell membrane, the cell swells and ruptures, releasing its contents. Caspase family is a homologous and structurally
similar proteolytic enzyme in cytoplasm, which selectively recognizes and cleaves peptide bonds behind downstream target
aspartic acid residues. Canspase 1,4,5,11 can induce pyroptosis through different pathways. Besides caspases, gasdermin
also plays an important role in pyroptosis. Gasdermins (GSDMSs) are a family of functionally diverse proteins expressed
in a variety of cell types and tissues. The Gasdermin family includes 6 members, of which gasdermin D is the executor
of pyroptosis. Upon cleavage by activated capsese, gasdermen D can be divided info N and C segments. Among them,
the N fragment can form pores in the cell membrane, leading to cell swelling, rupture, outflow of cytokines and other
contents, triggering the body’s immune response, and leading to pyroptosis. The occurrence of pyroptosis can be divided
into the classical pathway and the non-classical pathway. The classical pathway mainly depends on caspase-1, while
the non-canonical pathway depends on the activation of Caspase-4/5/11. In addition, there are uncommon Caspase-3/8-
mediated pathway and Granzyme-mediated pathway. As a way of cell death, pyroptosis is inextricably linked to disease.
Inflammasomes and cytokines produced in the process of pyroptosis can trigger an inflammatory response in the body,
and an excessive inflammatory response can lead to diseases, such as infectious diseases, neurological diseases, and
tumors. In infectious diseases, pyroptosis is closely related to the infection of a variety of bacteria, fungi and viruses,
and PAMPs and LPS can be recognized by corresponding inflammasomes and caspases, respectively, and activate the
downstream pyroptotic pathways. Pathogen infection is the main way to induce pyroptosis. In cardiovascular diseases,
a high-fat environment can induce an increase in reactive oxygen species (ROS), trigger endothelial cell pyroptosis, and
exacerbate the development of atherosclerosis (AS). In the nervous system, cell death is involved in the pathogenesis of
the progression of degenerative diseases of the central nervous system, such as Alzheimer’s disease (AD), Parkinson’s
disease (PD), and stroke. In terms of tumors, pyroptosis can inhibit the occurrence and development of tumors, and at the
same time, as a pro-inflammatory death, pyroptosis can form a microenvironment suitable for tumor cell growth, thereby
promoting tumor growth.
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Introduction. Cells are the basic unit of life, and the | and remove harmful or abnormal cells, mainly including

metabolism of the body is often accompanied by the
occurrence of cell death. Cell death plays a key role in
the development of the body, the maintenance of homeo-
stasis and the occurrence and development of diseases.
The modes of cell death are mainly divided into passive
cell death and active cell death. Passive cell death is a
self-protection mechanism produced by cells when they
are stressed, injured or infected by pathogenic microor-
ganisms. In this process, inflammation is produced, so
it is also called inflammatory death. Typical passive cell
death has cell coke. apoptosis and cell necrosis (Dutta
et al., 2012). Active cell death mainly refers to the cell
self-regulation process produced by organisms in order
to regulate the number of cells, promote morphogenesis,

apoptosis and autophagic death, both of which are cell
behavior regulated by genes (Rogers et al., 2017; Tsub-
oyama et al., 2016).

Pyroptosis is a newly discovered way of cellular program
death in recent years. It is the body’s primary non-specific
defense mechanism. It has an irreplaceable role in prevent-
ing external pathogen invasion and sensing endogenous
danger signals(W. Xu and Huang, 2022). This article reviews
the discovery and nomenclature, morphological and molec-
ular features, molecular mechanisms and pyroptosis-related
diseases of pyroptosis in recent years.

The discovery and naming of pyroptosis. Pyroptosis
was initially proposed in 2001 by Cookson and Brennan to
describe proinflammatory programmed necrosis that occurs

BicHuk CyMmcbKoro HauioHanbHOro arpapHoro yHiBepcureTty

16

Cepist «<BeTepuHapHa MeanLmHay, Bunyck 2 (57), 2022



in Salmonella-infected macrophages in a caspase-1-de-
pendent manner (Riedl and Shi, 2004). The term “pyrop-
to-sis” comes from the Greek roots pyro, which means “fire”
or “fever,” and ptosis to denote a falling. The combination of
the two words reflects the inflammatory nature of this method
of cell death (Walle and Lamkanfi, 2016). However, how the
activation of inflammatory caspase causes cell pyrolysis has
not been answered. It was not until the publication of two
independent research results in 2015 that this question was
initially answered (Shi et al., 2014; Shi et al., 2015). They all
found that gasdermin D (GSDMD) is a substrate of inflam-
matory caspase, which causes pyrolysis by forming small
holes in the cell membrane after lysis (Shi et al., 2017).
Therefore, pyroptosis is defined as gasdermin family-medi-
ated programmed cell necrosis.Shao, et al found pyrolysis
can also be caused by the activation of caspase-4/5/11 by
Lipopolysaccharide (LPS) in the cytoplasm. The activated
caspase-4/5/11 will eventually induce pyrolysis through the
cleavage of gasdermin family proteins (J. Li et al., 2022).
Therefore they defined pyroptosis as Gasdermin family-me-
diated programmed cell necrosis (Shi et al., 2015).

Morphological and molecular features of pyropto-
sis. Morphological features of pyroptosis. Pyroptosis
is morphologically characterized by both cell necrosis and
apoptosis. When cells undergo pyroptosis, the nucleus is
condensed, chromatin DNA is randomly fragmented and
degraded, the cells are swollen in a circular shape, and
multiple vesicular protrusions are formed. Numerous pores
appear on the surface, causing the cell membrane to lose
its integrity (F. Wang et al., 2018). Blister-like protrusions
are similar in size to apoptotic bodies and are called pyrop-
totic bodies. The formation of pores in the cell membrane is
mainly a non-ion-selective channelformed by GSDMD (San-
nino et al., 2018).

The cell membrane loses the ability to regulate the entry
and exit of substances, the cell loses the balance of internal
and external ions, osmotic swelling occurs and the membrane
ruptures, releasing active substances such as cell contents,
stimulating the body’s immune response, recruiting more
inflammatory cells, and expanding the inflammatory response
(Jorgensen et al., 2017; Vanden Berghe et al., 2016).

Molecular features of pyroptosis Caspase family.
Caspase family is a homologous and structurally similar
proteolytic enzyme in cytoplasm, which selectively recog-
nizes and cleaves peptide bonds behind downstream tar-
get aspartic acid residues. In normal cells,caspase protein
usually exists in the inactive pro-caspase state, and only
after hydrolysis of amino acid sequence into active caspase
can play its role. So far, 15 caspases have been identified
in mammals, 13 caspases in humans and 11 caspases in
mice (Eckhart et al., 2008). According to the differences in
structure and function, caspase can be divided into apop-
totic and inflammatory types. Among them, Apoptosis
caspase includes caspase-2/3/6/7/8/9/10, represented by
caspase3, which is related to apoptosis. But it was found
that caspase-3 also can induce pyroptosis by cleaving gas-
dermin E(GSDME) (Yupeng Wang et al., 2017). Moreover,
caspase-8 which is related to apoptosis can also straightly
cleave GSDMD to induce pyroptosis (Demarco et al., 2020).
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Inflammatory caspases include caspase-1/4/5/11/1213/14,
which mediate inflammatory responses (Bergsbaken et
al., 2009; Yazdi et al., 2010). Activation of inflammatory
caspase-1 and caspase-4/5/11 ultimately leads to cell
apoptosis.

Gasdermin family. Gasdermins(GSDMs) are a family
of functionally diverse proteins expressed in a variety of
cell types and tissues (Aglietti and Dueber, 2017; Kovacs
and Miao, 2017). The earlier identified GSDMs in the gas-
trointestinal tract and dermis were named “gas-dermin”(T-
amura et al., 2007). 6 GSDMs were found in humans and
10 GSDMz were found in mice. GSDMs consists of Gas-
dermin A (GSDMA), Gasdermin B (GSDMB), Gasdermin C
(GSDMC), Gasdermin D (GSDMD), Gasdermin E (GSDME)
and Pejvakin (PJVK).

GSDMA and GSDMB are mainly expressed in esopha-
gus and intestinal cells, and are associated with hair loss,
asthma and inflammatory diseases (Das et al., 2016; Saeki
et al., 2009). Human GSDMC protein is expressed in epi-
thelial cells of stomach, esophagus and spleen, and is inhib-
ited in cancer cells such as gastric cancer, and its biological
function is still under study (Ruan, 2019).

GSDMD and GSDME are widely expressed in different
cell tissues. GSDMD is the executioner of pyroptosis due
to its ability to form membrane pores (Feng et al., 2018).
GSDMD can be specifically activated by inflammatory
Caspase-1, 4, 5, 11, and cleaved into GSDMD-N (p30 frag-
ment) and GSDMD-C (p20 fragment). GSDMD-C exists in
the cytoplasm, and GSDMD-N has lipophilic and can binds
specifically to phosphatidylinositol on the inside of the cell
membrane and cardiolipin on the outside of the bacterial
plasma membrane, oligomerizes in the membrane and
forms a pore with a diameter of 10-16 nm (Zhao et al.,
2018). The pore secretes a substrate of smaller diameter,
eventually causing the membrane to rupture and releasing
the entire cell contents (Evavold et al., 2018). When stim-
ulated by chemotherapy drugs, tumor necrosis factor and
virus infection, GSDME can be activated by caspase-3 of
apoptotic signaling pathway to punch holes in cell mem-
branes and transform the cells that should undergo apop-
tosis into pyroptosis (Y. Wang et al., 2018; X. Zhang and
Zhang, 2018).

Usually GSDME is expressed at a high level in normal
cells, while cancer cells undergo epigenetic modifications
such as DNA methylation and histones, and most of them
are in the state of GSDME inhibited expression or low-level
expression(Yu and He, 2017). Pyroptosis of normal cells
expressing GSDME may be one of the reasons for the toxic
side effects of conventional chemotherapy drugs.

The mechanism of pyroptosis. The occurrence of
pyroptosis can be divided into two ways: caspase-1-de-
pendent and non-caspase-1-dependent(Ji et al., 2021). The
way of cell death that depends on caspase-1 is called clas-
sical pathway pyrolysis, while the way of cell death that is
not dependent on caspase-1 is caused by human caspase-4
and -5 or Caspase-11 induction in mice is called non-clas-
sical pathway pyrolysis. The morphological characteristics
of pyrolysis in the classical pathway and the non-classical
pathway are similar.
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Both pathways cause the release of IL-1beta and IL-18,
which are involved in inflammasome activation. IL-1beta
induces tissue inflammation, vasodilation, and extravasation
of immune cells, and also plays a role in adaptive immune
responses(Slaats et al., 2016). IL-18 can promote the pro-
duction of interferon-y by Th1 cells, Natural killer(NK) cells
and cytotoxic T cells, promote the development and matu-
ration of Th2 cells, and enhance local inflammatory respon-
se(Wu et al., 2022).

Canonical pathway. Canonical pyroptosis is medi-
ated by inflammasome assembly with GSDMD cleavage
and IL-1B and IL-18 release(Frank et al., 2019; Xia et al.,
2019). Inflammasomes are multimolecular complexes that
are activated when the host becomes resistant to microbial
infection.

When pathogens invade host cells, specific pattern rec-
ognition receptors (pattern recognition receptors, PRRs)
on the cell surface or inside recognize pathogen-related
molecular patterns ( PAMPs) structure and endogenous
risk-associated molecular patterns (DAMPs) (Broz, 2015).
Pattern recognition receptors bind to specific ligands, and
then combine with other proteins to form inflammasomes.
If the Nod-liker Recptor Protein 3(NLRP3) inflammasome is
activated, its ligands can stimulate eukaryotic cells to gener-
ate reactive oxygen species (ROS) and damage lysosomes
to release lysosomal proteases to mediate NLRP3 activa-
tion (Grootjans et al., 2017). Activated NLRP3 converts bio-
logically inactive pro-caspase-1 into active caspase-1. The
caustic executive protein GSDMD is cleaved by activated
caspase-1 at the Asp275 site, forming a 31 kDa N-terminus
(N-GSDMD) and. a 22 kDa C-terminus (C-GSDMD) (Shi et
al., 2015). N-GSDMD penetrates the cell membrane to form
non-selective pores, resulting in cell swelling and pyroptosis
(X. Chen et al., 2016; Sborgi et al., 2016). At the same time,
caspase-1 also cleaves the precursors of IL-18 and IL-18
into mature IL1(3 and IL-18, which are released through the
pores formed by GSDMD, leading to pyroptosis (He et al.,
2015; Kayagaki et al., 2015).

Non-canonical pathway. Non-classical pyroptosis is
activated by the activation of Caspase-4/5/11 as the prem-
ise pathway, mainly through the direct binding of the inflam-
matory Caspase-4/5/11 protein precursor to the LPS in the
cytoplasm to assemble and trigger cell pyroptosis (Jor-
gensen and Miao, 2015). When pathogenic microorganisms
infect host cells, PRRs located in the cytoplasm are recog-
nized and bound to corresponding ligands, assembled to
form multi-protein complexes in the cytoplasm, and activate
inflammatory Caspase-4/5/11 to further cleave GSDMD pro-
tein to the cell membrane Punch holes to promote the occur-
rence of pyroptosis (Ji et al., 2021). At the same time, the
inflammasome acts on downstream molecules to promote
the release of mature and ruptured cell membranes such as
inflammatory cytokines (such as IL-1p, IL-18, etc.), chemok-
ines, and adhesion molecules to the outside of the cell,
recruiting and activating more inflammatory cells. trigger an
inflammatory response (Martinon and Tschopp, 2004).

In addition, Pannexin-1 is found to be another key pro-
tein in mediating pyroptosis in the non-classical pathway
induced by caspase-11 (Yang et al., 2015). Upon stimula-

tion with LPS, activated caspase-11 can specifically cleave
and modify Pannexin-1, elicited intracellular ATP release
and thereby induce pyroptosis mediated by the ion channel
P2X7 receptor (Yang et al., 2015).

Caspase-3/8-mediated pathway. Members of the gas-
dermins protein family are highly conserved in structure. With
the exception of DFNB59, all gasdermins contain C-terminal
and N-terminal domains, the N-terminal being the executor
of pyroptosis (Ding et al., 2016). Caspase-3 has long been
considered as an important marker of apoptosis. Recently,
Wang et al. Found that caspase-3 can affect and activate
gsdme and promote the occurrence of focal death. In tumor
cell lines with high expression of gsdme, chemotherapeutic
drugs can induce the activation of Caspase-3 and cleave
gsdme. The generated gsdme-n can punch holes in the
cell membrane and cause the scorch death of tumor cells
(Hyman and Yuan, 2012). Sarhan et al. Reported that
caspase-8 can cleave gsdmd and mediate cell death during
the inhibit ion of TGF-B-activated kinase 1(TAK1) by path-
ogenic Yersinia through effector YopJ(Chavarria-Smith and
Vance, 2015; Orning et al., 2018). TNF-mediated apoptosis
is converted to pyroptosis by PD-L1 in breast cancer cells.
Under hypoxic conditions, the nuclear translocation of pro-
grammed death-ligand 1(PD-L1)is promoted by p-Stat3,
which together enhance GSDMC transcription. Under the
stimulation of tumor necrosis factor-a(TNF-a), Caspase-8
specifically cleaved GSDMC to generate N-GSDMC, and
formed pores in the cell membrane to induce pyroptosis
(Hou et al., 2020).

Granzyme-mediated pathway. Recently, Shao,etc,
found for the first time that gasdermin can perform the per-
foration function through serine protease gzma hydrolysis at
non ASP sites, and proved the cell death induced by cyto-
toxic lymphocytes as focal death (Mehta et al., 2013). This
discovery rewrites the conclusion that focal death can only
be activated by caspase. The serine protease granzyme A
in cytotoxic lymphocytes (such as CTLs, NK cells, etc.) can
enter the target cells through perforin, and the target cells
can be induced to scorch by hydrolyzing lys229 / lys244
sites of gasderminb (gsdmb) molecules (Zhiwei Zhou et al.,
2020). GSDMB has tissue-specific expression and is highly
expressed in digestive system epithelial cell-derived tumor
cells. Induction of focal death by gsdmb will enhance anti-
tumor immunity and will become a potential target for the
treatment of these tumors (Mehta et al., 2013).

Pyroptosis and diseases. Inflammatory bodies formed
during pyroptosis can stimulate tumor cell pyroptosis and
decrease tumor cell growth. The accumulation of inflamma-
tory bodies, on the other hand, can create a favorable milieu
for tumor cell growth (Demkow, 2021). GSDMD activation
causes the release of inflammatory cytokines such IL-1 and
IL-18, which activate immune cells, chemokines, cytokines,
and adhesion molecules, so amplifying the inflammatory
response (Liu et al., 2016). -1 B is an endogenous heat
source that promotes fever, vasodilation, chemotactic migra-
tion of leukocytes, cytokine increase and hyperalgesia. Its
unregulated discharge causes autoimmune disorders to
develop(periodic syndrome, Mediterranean fever) (Feng et
al., 2018). By boosting the production of IFN-y, 1l-18 causes
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inflammation. It is a well-known antibacterial inflammatory
cytokine that causes T cells and macrophages to become
activated. At the same time, excessive pyrotopia activa-
tion can result in a significant number of cell death, tissue
damage, organ failure, and even autoimmune inflammation,
septic shock, or tumor, resulting in irreversible body harm
(Jorgensen and Miao, 2015; Poli et al., 2015).

Pyroptosis and Infectious diseases. Pyroptosis is
closely associated with multiple bacterial, fungal and viral
infections In the pyroptotic pathway, PAMPs and LPS can
be recognized by the corresponding inflammasomes and
caspases, respectively, and activate the downstream pyrop-
totic pathway. Therefore, pathogen infection is the main way
to induce pyroptosis. Pyroptosis has been found in Shigella,
anthrax, tuberculosis, Brucella infection and bacillary dys-
entery (Banerjee et al., 2017; Zheng et al., 2016). Pyroptosis
functions as a host defense mechanism when a pathogen
infects the body, activating the innate immune system to
fight infections (Gong et al., 2020). When cells are infected
by Salmonella, the activation of caspase-1 will lead to the
production of inflammatory factors, cell membrane damage,
and even cell rupture, which is beneficial to the removal
of intracellular bacteria(Gong et al., 2020). When Shigella
infectes cells, it rapidly invades the intestinal mucosa quickly,
cause inflammatory reaction, and eventually result in bacte-
rial dysentery (Tien et al., 2006). In Lei et al.’s studyin the
pathogenesis of enterovirus 71, the enterovirus protease
3C was found to cleave gasdermin D (Lei et al., 2017). The
cleavage site is distinct from the caspase-induced cleavage
site and physiologically inactivates the N-terminal fragment,
thereby disabling the downstream pyroptosis pathway.

Enterovirus 71 escapes the resistance mechanism of
the host cellular immune system by directly disrupting key
factors in the pyroptosis pathway, providing anew perspec-
tive for reassessing pathogen resistance to host pyroptosis

Pyroptosis and Cardiovascular diseases. Atheroscle-
rosis is a chronic progressive disease characterized by lipid
accumulation and inflammatory cell infiltration (Benjamin
et al., 2017). Many factors such as hyperlipidemia, hyper-
glycemia and smoking can promote the progression of As
(Y. Zhang et al., 2018).

High fat environment can induce the increase of reactive
oxygen species (ROS), trigger endothelial cell scorch death
and downstream inflammatory waterfall, and aggravate the
development of As. It can also promote the expression of
AIM2, GSDMD-N and other genes in smooth muscle cells,
increase the area of plaque and the number of dead cells in
mice by inducing the scorch death of smooth muscle cells,
and increase the instability of plaque (Pan et al., 2018).

Oxidized low density lipoprotein (ox-LDL) has a strong
as promoting effect. It can induce endothelial cell death
through ERS/ASKI axis or miR-125a-5p expression (Hang
etal., 2020; Zeng et al., 2019). While ox-LDL induces mac-
rophage focal death, it promotes the occurrence of cell
focal death by limiting autophagy, and promotes the for-
mation of necrotic nuclei and plaque instability (Zhenfeng
Zhou et al., 2020).

High density lipoprotein (HDL) can play an anti as role,
but when combined with chronic inflammatory diseases,
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it can be oxidized and modified to promote oxidation and
inflammation. Oxidized HDL can induce NLRP3 mediated
cell scorch death in macrophages, thereby promoting the
progression of as plaque (Ji et al., 2021).

Pyroptosis and Central nervous system disease.
Studies have shown that cell death is involved in the patho-
genesis of central nervous system degenerative diseases
progress, such as Alzheimer’s disease (AD), Parkinson’s
disease(PD) and stroke(Zhiwei Zhou et al., 2020; Liu et al.,
2016). The pathological features of AD are synaptic loss,
neuronal death and extracellular neuroinflammatory plaques
B- Amyloid- 3, A ), which can interfere with the function of
membrane and cause the outflow of K + from neurons. Low
K concentration can activate nirp1 and cause cell pyroptosis
(Tan et al., 2014).

Pyroptosis activated by the PD-causing protein a-syn-
uclein is closely related to the development of PD-induced
neuroinflammation (Hu et al., 2022). Normally, aggre-
gated a-synuclein can be released from impaired neurons
and recognized by Toll-like receptors on microglia to acti-
vate the NF-B pathway and the NLRP3 inflammasome,
thereby inducing microglia Pyroptosis and neuroinflamma-
tion(S. Wang et al., 2019).

Inflammation activated by inflammasome and pyropto-
sis is closely related to stroke pathology (Barrington et al.,
2017). Increased expression of NLRP3, NLRP1, caspase-1,
IL-18 and IL-18 was observed in brain samples from stroke
patients(D Fann et al., 2013). Activation of the NLRP3/
caspase-1/GSDMD pathway induces microglia and astro-
cyte pyroptosis in a mouse model of middle cerebral artery
occlusion (MCAOQ) (P. Xu et al., 2019; Zhou et al., 2019).
In addition, absent in melanoma 2 (AIM2) and NOD-like
receptor containing 4(NLRC4) inflammasomes in microglia
and NLRP6 and NLRP2 inflammasomes in astrocytes have
been shown to activate GSDMD-mediated pyroptosis and
inflammation, leading to models of ischemic brain injury
damaged neuronal cells (Kim et al., 2020; Q. Li et al., 2020).

The role of Pyroptosis in Tumors. Pyroptosis can
affect the occurrence and progression of tumor, which regu-
lates the proliferation, invasion and metastasis of tumor cells
through some non-coding RNA and other molecules.

Studies have found that inflammatory bodies can also
exist in tumor cells, and these bodies can promote and
inhibit tumor growth (L. C. Chen et al., 2012; Dinarello,
2010). Because inflammatory corpuscles are the key mol-
ecules that guide caspase-1 in cell focal death, it may be
an important node between tumor cells and pyroptosis.
Different tumors involve different inflammatory bodies. For
example, NLRP3 widely exists in tumor cells (H. Zhang
et al., 2018), and related tumors include nasopharyngeal
carcinoma, colorectal cancer, and lung adenocarcinoma
(Ungerbéck et al., 2012; Yanli Wang et al., 2016). In addi-
tion, liver cancer is also associated with aim2 inflammatory
bodies (Ma et al., 2016). Although it can be inferred that cell
death is related to tumor, the relationship between them is
relatively complex. Studies have shown that cell death can
inhibit the occurrence and development of tumor, but on the
other hand, cell death can promote inflammatory death and
form a microenvironment suitable for the growth of tumor
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cells, so as to promote the growth of tumor (Brostjan and
Oehler, 2020).

Pyroptosis and lung cancer. Lung cancer is the
most common cancer in the world and one of the leading
causes of death (Hong et al., 2015; Sun et al., 2019). In
non-small cell lung cancer(NSCLC), GSDMD was found to
be elevated (Gao et al., 2018). Furthermore, a high level of
GSDMD aided tumor spread and predicted a poor outcome
in lung adenocarcinoma(LUAD) patients. Activation of the
pyroptotic signaling pathway (NLRP3/caspase1) promoted
apoptosis but not pyroptosis in GSDMD-deficient tumor
cells. Furthermore, inhibiting tumor proliferation by inhib-
iting the epidermal growth factor receptor/ Protein Kinase
B(EGFR/Akt) signaling pathway in nonsmall-cell lung can-
cer(NSCLC) was achieved by silencing GSDMD (Peng et
al., 2019). Xi et al. reported in 2019 that GSDMD colocalized
with GzmB near immunological synapses, and that a defi-
ciency in GSDMD reduced CD8+ T cell cytolytic capabilities,
suggesting that GSDMD is required for tumor cell immune
response (Xi et al., 2019). GSDME is found in a variety of
molecular subtypes of lung cancer. In A549, PC9, or NCI-
H3122 cells, GSDME or caspase-3 reduction drastically
decreased GSDME-dependent pyroptosis (Lu et al., 2018).
Both paclitaxel and cisplatin were shown to trigger apoptosis
in A549 cells by Zhang et al., however some of the dying
cells had a morphology that was very similar to pyroptosis
(C.-c. Zhang et al., 2019).

Pyroptosis and gastric cancer. Gastric cancer is a can-
cer that starts in the cells of the stomach and has a poor
prognosis and a high mortality rate (Graham, 2015; Wei et
al., 2020). GSDMA was found to be a tumor suppressor gene
in gastric cancer (Saeki et al., 2009), but it was also found to
be overexpressed in some gastric cancer cells, suggesting
that it could operate as an oncogene. GSDMB was found
to be strongly expressed in the majority of malignant tissue
samples but not in the majority of normal gastric tissues,
suggesting that it may be linked to invasion (Komiyama et
al., 2010). On the other hand, GSDMC was shown to be
downregulated in gastric cancer, suggesting that it may act
as a tumor suppressor. Wang et al. found that GSDMD can
inhibit extracellular-signal-regulated kinase1/2(ERK1/2), Sig-
nal transducer and activator of transcription 3(STAT3) and
phosphatidylinositol-3-kinase/Protein Kinase B(PI3K/AKT) in
gastric cancer (GC) cells, thereby reducing the expression of
Cyclin A2 and Cyclin DependentKinase (CDK2). Therefore,
the reduction of GSDMD expression in GC cells increases
the expression of Cyclin/CDK complex as a substance that
regulates cell cycle, promotes the transition from S phase to
G2 phase, and accelerates GC cell proliferation (W. J. Wang
et al., 2018). Chemotherapeutic medicines were discovered

to cause pyroptosis rather than apoptosis in gastric cancer
cells with high GSDME expression. The stomach cancer cell
lines that had been treated with 5-fluorouracil (5-FU) looked
to go into pyroptosis (Y. Wang et al., 2018).

Pyroptosis and breast cancer. GSDMB overexpres-
sion was linked to tumor growth in breast malignancies, and
overexpression predicted a poor response to HER-2 tar-
geted treatment (Hergueta-Redondo et al., 2014). This sug-
gests that GSDMB could be a new tumor prognostic marker.
Furthermore, high GSDMC levels have been linked to a
poor prognosis in breast cancer patients (Hou et al., 2020).
Antibiotics such as doxorubicin, daunorubicin, actinomycin
D, and epirubicin have been shown to increase the expres-
sion of nuclear PD-L1 and GSDMC and facilitate caspase-8
activation, resulting in pyroptotic death in breast cancer cells
(Hou et al., 2020). Pizato et al. found that compared with
untreated breast cancer cells, caspase-1 was activated,-
gasdermin D was cleaved,IL-13 secretion was enhanced,
and high mobility group protein B1(HMGB1) was secreted
in breast cancer cells treated with docosahexaenoic acid
(DHA). It is proved that DHA can induce pyrosis in breast
cancer cells (Pizato et al., 2018). GSDME expression was
shown to be low in various malignancies, and low levels of
GSDME were also linked to poor breast cancer patient sur-
vival (Op de Beeck et al., 2012). The P2X7 signaling path-
way has been linked to cancer (Burnstock and Verkhratsky,
2010; Fu et al., 2009). Ivermectin regulates the sensitivity
of extracellular ATP and HMGB1 by mediating P2X4/P2X7-
gated Pannexin-1 channel, and activates caspase-1 to
induce apoptosis and pyroptosis (Draganov et al., 2015).

Conclusion. Pyoptosis has been clarified as an inflam-
matory and planned mode of cell death, but there are still
some questions to be answered, such as what function
other members of the gasdermin family play in pyroptosis.

Pyroptosis plays an important role in the maintenance
of normal physiological function and morphology of tissues.
At the same time, it is also involved in the occurrence of
severe pathological damage and the development of clinical
diseases, especially in tumor.

More and more researches focus on the phenomenon
of pyroptosis in tumors, and the current research mainly
focuses on the compounds or molecules activating inflam-
masomes such as NLRP1/3, NLRC4, and AIM2 and promot-
ing cell pyroptosis. They have the potential to become new
drugs for treating tumors. However, we do not fully under-
stand the mechanism that these molecules affect tumor cell
pyroptosis. Future research towards elucidating the mech-
anism of pyroptosis will help us improve our understanding
of tumor cell pyroptosis and help develop anti-tumor drugs
based on pyroptosis.
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KacsineHko O. ., dokmop eemepuHapHux Hayk, npoghecop, CyMcbKull HauioHanbHUl agpapHul yHisepcumem, Cymu,
YkpaiHa

Minyvene Jlrou, anipaim, CymcbKkul HauioHanbHUU agpapHull yHieepcumem, Cymu, YkpaiHa, XeHaHCbKul iHecmumym
HayKku i mexHonoaiti, XeHaHb, Kumalu

MonekynsipHuli MexaHi3M nipornmo3y ma noe’a3aHux 3 HUM 3axeoprosaHb

OcCHO8HOK cmpyKmypHoK 00UHUYeto byD08U XUBUX Op2aHi3mie € KnimuHa, sika eiicpae 8axnusy posb y MemaborniyHux
rpouecax, BUHUKHEHHI ma po38UmKy 3axeoprosaHb. [liporimo3 — ue 3axucHuli MexaHi3M 8podXeH020 iMyHimemy,
WO YHEMOXIIUBIIIE PO3MHOXEHHSI BHYMPIWHBLOKIIMUHHUX namoeeHig. [liponmo3 € ¢hopmoro  3anpoepamMosaHoi
HekpomuyHoi 3azubeni knimuHu. 3a niponmosy, Ha 6iOMIiHy 8i0 iHWuUX fpouecie, a came aronmMo3dy ma HeKpo3y,
8 pesynbmami akmueauii kacrasu ei0bysaembCsi MOPyWweHHs uinicHocmi nnasmamuyHoi membparu. [aHuli npouec
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Mae 0cobnueocmi i 8idpisHAEMbCS MeXaHi3MOM 8UHUKHEHHSI ma MopghonoaiyHUMU Xapakmepucmukamu ripouecy. Konu
KnimuHa niddaemacs nipornmo3y, 10p0 KOHOeHCYeEMbLCA 3 YMBOPEHHSIM MipOnmMomu4YHo2o mina. Y KaimuHHit membpaHi
3’96M15I0MbCA YUCNIEHHI NOpU, KnimuHa Habyxae i po3pusaembCs, BUBIMbHSAIOYU C8ili emicm. Kacra3a € 2oMOoso2iyHuM
i MpomeonimuyHUM (hepMEHMOM Yy yumoriasmi KiimuH, sikul eubipkoeo po3nizHae ma pPo3Wernmoe nenmuoHi 38’a3KU.
Kacnasa moxe iHOyKyeamu pisHi mMexaHismu po3eumky niponmosy. Kpim moeo, 2a30epmiH makox eidicpae eaxinusy
porb y npoueci niponmosy. [asdepmiHu — ye yHKUiOHambHO PisHOMaHIMHI BIfKU, W0 eKCrpecyrmses 8 pi3HUX munax
KnimuH i mkaHuH. lacdepmiHu npedcmaeneHi 6 audamu binkie. [licna poawenneHHs 2a30epMiHu MoxHa po3dinumu Ha
pazmedmu N | C. N-ghpaemeHm Moxe CrPUYUHIOE MPOUEC YMBOPEHHS Mop 8 KIIMUHHIU MembpaHi, wo npu3eodums
00 HabpsKy KnimuHu, po3pusy, 8i0MOKy UUMOKIHI8 ma iHWOo20 emicmy, 3anycKak4u npouec iMyHHoOI 8i0nosidi opaaHiamy
ma cripuquHIYU npouec niponmo3sy. [poyec 8UHUKHEHHS MiPONMO3y PO3PI3HSMb Ha KNacuyHUU Wisx i Heknacu4yHud.
Knacuyruli npouyec 8 0CHOBHOMY 3anexume 6i0 kacnasu-1, modi Ak HeknacuyHul — 6i0 akmueayji kacriasu-4/5/11. 5k cnocié
3aeuberni KnimuH, nipornmo3 HepOo3PUBHO 108’a3aHUl i3 3aX80PH8aHHAMU. IHGhrTamacoMu ma YUMOKIHU, W0 ymeopHHMbCs
8 npoueci niponmo3sy, MOXymb 8UKUKamu 3arnanbHy peakuito 8 opaaHiami, Wo Moxe npusgecmu 00 rpossy iHGEKUitHUX,
Hespor1oaiyHUX ma OHKOIO2IYHUX 3aX80prosaHb. 3a iHheKUIliHUX 3aX80pro8aHb MipormMo3 miCHO roe’sa3aHull 3 iHgbekyitHuMU
fpoyecamu, emiosio2iyHUM YUHHUKOM SKux € Gakmepil, MikpockonidyHi epubu ma eipycu. lMamozeHu ideHmudikyrombcs
crneyughivHUMU binkamu (iHgbrramacomMamu ma Kacriasamu) i, 6i0rnoeiOHo, i 8 KiimuHax opeaHiaMy akmueidytombCs
niponimuyHi npouecu. 36yOHUKU iHGbeKUIlHUX 3aX80pto8aHb € OCHOBHUM emionoaiyHuM hakmopom iHOYKUii niponmo3y.
lpu cepueso-cyOUHHUX 3aX80PHOBaHHSAX BUCOKUL 8MICM XUPY MOXe 8UKITUKamu 30ifbWEeHHS akmugHUX ¢hopM KUCHIO, WO
CMPUYUHIOE Mipormo3 eHOomenianbHUX KMiMUH, @ Makox akmueisye rnpouyec po3sUmoKy amepocKiepody ma iHcynbmy.
iponmo3 Hepeosux KnimuH 6epe y4acmb y namoeaeHesi fMpoapecysaHHsi 0eeeHepamusHUX 3aX80pHo8aHb UEHMPasbHOI
Hepeoeoi cucmemu, makux siKk xeopoba AnbyeetiMepa ma xeopoba [apkiHcoHa. [liponmo3 Moxe K npueHidygamu rosisy
MyXJIUH, Mak i cmeoptogamu onmumarsibHi yMogu 07151 ix pocmy i po38umky.
Knrovoei cnoea: mMonekynapHull MexaHiam, mipornmos, 3axXe0preaHHs
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