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Abstract

BACKGROUND: Numerous studies have indicated that pyroptosis plays a key role in the progression of cancer. In recent years, research has shown that
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pyroptosis is inextricably linked to the occurrence, development, and treatment of breast cancer. The development of effective pyroptosis-based therapeutic
strategies has become a hot topic in the field of breast cancer treatment.

OBJECTIVE: To comprehensively analyze the mechanisms of pyroptosis, explore the role of pyroptosis in the anti-tumor effects in breast cancer, and its
potential application value in clinical treatment.

METHODS: Using English search terms “pyroptosis, breast cancer, inflammasome, gasdermin, caspase, drug resistance, treatment”, PubMed database was
searched for articles published from inception to August 2024. Through the preliminary screening of reading titles and abstracts, literature with poor relevance
to the research content, outdated information, repeated views, and lack of authority was excluded. Finally, 121 articles were included for review.

RESULTS AND CONCLUSION: Pyroptosis is a special form of programmed cell death that is carried out by the activation of the gasdermin family of proteins,
showing potential application value in the treatment of breast cancer. Long-term or improper treatment can lead to drug resistance in cancer cells; research on
the mechanism of pyroptosis helps to overcome resistance deficiencies. Pyroptosis can trigger immunogenic cell death, promoting the release of tumor-specific
antigens, thereby activating the immune system and enhancing its ability to recognize and clear tumor cells. The expression levels of pyroptosis-related genes
can serve as prognostic indicators for breast cancer, helping to assess patients’ treatment responses and survival periods. Research on the mechanisms of
pyroptosis can provide new strategies for the treatment of breast cancer, such as targeted drugs and therapeutic methods that induce pyroptosis, contributing
to the realization of personalized treatment plans for breast cancer.
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ek B K ARk sk s AL O, R sT R i iE S m ik
B TAKAZ 5B (e X2 R A GSDM K3a& @ ) 4Lt
R JE tm ISt T, T 2R AT I AR oAb gt 6w B e BP . AR
RAM, @it LSRR F GSDME 89 & A K-PTi5 S m
Mo, FHARIT m st T 24 e B U ) ZHANG
& g MEE. 4. FEE. IREEBUEA 5S- AURER
J% /| F MDA-MB-231 #= TA7D tn i %, MRF| M E X LR
Hmi A PARRKBAGETHA, B ATELRE
EMEE [c-lun Bk K S8 B 1S 5B 34, F 2L caspase-3 1R
#1 GSDME A3 84 5LAR 5 tm e 2=, HOU % ®% e = 4
FUAR J& 4m 0 2 MDA-MB-231 #E4T % A¥ 4L 75 24 4 44 4L 32,
RO LR g KRR A L (ZF8F5 4. 21
2. AFWEAKKE E D), BT EEmIeE
BT - Buik 1/GSDMC 12 5 i@ 35| X B %, FIAF,
YAN 2 ® % 317 443% i& NLRP3/caspase-1/GSDMD £ =i
B ARIMAR R EF IR AT, &L, UF P
Rl —HABIRGFE R ANKT S, ENH LS
M40 Aert 4 & E6, HSIRRE mIbE T,

I TR A A IR B A R — A £
Fiby7 o k. NG TR S AR5 4T 5] AL 402 DNA 49
AR BT S, 3t AR K e e B B e94F | e R B VAR A T
Wb, AAEF—Z 2| M0 T A, (2% @RS
BN RRF T AR RERE P, i
KI B Big TR M AT LA, H3%5% caspase-1 &
M CAO % PV AR R E I, 4B 4T AL 4% Ak R Y IE L it
GSDME & & 5 & ik, Fl R mibE T, FHETA T8
CD8' T kB gm iz 18, ARUEATIE tm o & A T R AT RA%E
YVER B — A E Zik 2, BITiZRA2T Re A b TR
b J tm e, B b, 18 18T 55 G0 A0 B T AT AR AT T 2L
EHRIEEMBAR. RELBMAEELA TZ2E L.
AIF AT E FURR IR e R BT a9 E A ALE), LR 2.

(2) RIEIT i AT AT RGBT TR, R
M iX 206 g7 7 R AR B wmieF B F m i, BEE
L FE IR, BRI R R AN RIE T R, B idE
BIE AR BB R, BP IR mIRAR R R R R A A
WIS, VABRORESRIE RGN F 6 AR, kAT
P I 40 L 4G S, 95 e SR AUE] O, R m A B B AR R G
HE R RAT AL B T 4T 1 Fetm AL B LT - Fudk 1
87k, RGBT AN ST R R K AR
JA, XFRIE ST T iR I AR IR AT fa ik B 7R A e h A
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£2 | RS SR AR T RO R £3 | RRTENEIL BRI TR
RIT ESAR TR/ 1E L] 5% Gy T & R 2%
Jiik kA SCHik SR
UATECE S WO LS Je-dun EUEAC A S idi%,  [93] PR RMEIRG AESESE T, AIRRT AT - UMk 1 SBERILIE (50]
FHY caspase-3 {k#i GSDME A AL AET: i TG SHFWER T 3 A R, B
FUAFER LRWE. WIE MRS - iUk 1/GSDMC {5 [50] GSDMC S [Rl# 3%, ik GSDMC ik
REHAE. MELEER D Sl CD8" T 4l TERRALBR, (RHEER FUBRYT AL, HSRBUMYRYT 2 [100]
| T NLRP3/caspase-1/GSDMD AET-{5 i # [82] = -N- S fldk GSDME SIFAR TS, ORISR BEA BT [101]
TR B S5GFTREH T R 43R 6 S AL [94] WA, 950 CD8'T AL HUM R G
KF&H BT JEHFIE T 2 W50 CO4'T LA CD8' T 4NALIRIE, SHiARFESE  [102]
B EfsEst 2]k DNA XU 7 20 [95-96] o0 1 i A A
FH A S 455 caspase-1 {51, filt’k GSDME & H =% [97-98] TR EY) JISTAH GSDMD C 3. NLRP3 Fll 40/ % 18 /KP4 [103]
i, ik CD8'T Ik A I i, IRV A E TP T
o : - PR SAZ IR o R A e A RS S P AR T [104]
ZVE: GSDM N Gasdermin. FIES 18 14 3
TEA/ AT IRUE
e, A T @me P E ., AHESH T, @mitsr MRk
PR ERANENT 80 TEE A 3 18, 4N/ 3 1B R [105]

BT - Bk 1 5L eI T4 S 5 RER T 3
o JH Lt N Rt MmN, oA T -
Btk 1 fo B RAL 6912 T4 F 5 KW FR T 3 L6k
¥ 2% GSDMC 2L 69 4% &, MA@t GSDMC ¢4 &3k, &
gm0, ERESTET, CD8T @itk IE A4t
VER, B T s SLIAR S & & S 06 97 F 6945k, g
BRI IGTA, AR A, RE B AGREH =T
Ji: -N- BAeth 5 % Ja 7 ik A EA K, ZF Ik -N- A4k
W) fik X mfeF GSDME /-89 B, FiE&a MK
B R AE R kB, 38 3R4K M) CD8'T Wi/~ 89 LAt 78 %,
U RA, REAEEEFFHETTIEECDAT 4
CD8' T 4w fitL ) iZ- A A3 iR P JE o e RAL, - B 5 3A2 R
M o F 1 REE AL A 6 7 Z A SR & R I &
WRIVE R B, 21tk 75, SUMRSE 4a it &9 GSDMD C 3% .
NLRP3 fu & % 18 5F BT AMAREMK-F R HR S,
REFEAA R BT ARTAFZH . EFE492 WANG
5 BRI, EIUREALA ALK 15% 49T a2 te
fo T, HERRAFRENMGE. 2857 T4
FBLF| wRvh 18 fi B 49 F R/ B PRH BRI E vy L 40 K AT
%, CAKIE AL FHAOLAR LR mie s S AT B, XA
SO TASAR R IE BT M R R E, W R FRA KA
& BB ST R G B, A RFIE S ST R . R,
H FHINA # I 7 R TR SUIR IR 40 i) 38 70 . GAO 5 1)
FER A, feBTidA2 b Ko MR HE ST AR B G e
fanF 18. & @ie& 1B 5 KR F oy mtAetEik, X
sl ) F 5T 6237 5 AT I S B AE B 3K T | AL K JE RIR R,
Mo £ NG LTI IR 6 K. T IT kS IR
B R T Z R X EAEZR—F K. LR
SRR U e BT e E A LA, LER 3.

(3) @ 7k REAMTLI, RELATEREZZIN,
A m LT X F 6945 Tl B Am o T A B E 6 0T R—AR
TH# G B ARk T e h—FAs T ek, @ik
BT FUIR TR 6 T ARSURIL I B K 69 5 A AT 1, 4t
STETAE B P R T EARRITFLZF, &£
A M T RATAAR N, HLEFURIE ST A 2
P Fa ek A2 % EAIRAE. BT, Yk BET ORITA
F T A TIPSR ST el B, xHIUIRE I &
FEH A . FAN 5 U AT1 SUAR R FFE A AR A b 5 R A
AR 4 e B 0 A S5 04 By M 2 K IS R, SR ST 3R E)

F¥: GSDM Jy Gasdermin.

2 KSR ARTT 18 1 A% GSDME 2 B 3) F ¥ ALK -F,
#F+ GSDME % kK -F, MnigkiE caspase-3/GSDME 13 5
W, FEMBmRET, FEIBIRRIR Y S
SLHAK. ELION 5 B 48 | A T4 s a9 & Bk S A B |
R T AR, LI T % Luminal UARJE .
HER2" FLARJE Ao = B M FUARE 0 T 12 5 45 5 55 FOUE
B F 144 A F B4z 5i@5%, SHMBLET, LRAHFL
RTNZRFFAE [ L6577 R R FLIRE F 89
. UANG 5 MO 5 7T — A3 B 4 2 - RAM s
ROFU R A A B THEFH, XY - RoWrs
RAOTHARIMGRALMAMIER TR T ETRGHERL
T, VB TAF BRI, A AHIE GSDME /5
BT, RS RIE R . X B A FUIR R A K
F¥ed) BTIE TR, BIAX —HLE R ARG EER
JRELFINAR. ¥er®) 25 4 E FURR IR ta e T 69 VR R AL,
R 4.

R4 | BEAMHEIIRERRETHERNE]

I AR 25 21| 5578 5 FAHLAI RN
FAN 45 B9 s gk BB R 4TL SRR 40 caspase-3/ 2019
LipoDDP-DCT GSDME
ELION %5 U 3R SH: R 1 Luminal LRI 15 555 5% 2018
HER2" FLARMANAL .  SRBOEH T 1/
AL A% «B
LIANG &% M9 2 — B v i & caspase-3/ 2022
feebamar b NI 25 GSDME

27E: GSDM y Gasdermin.,

(4) B s T R LRSS FHE, EFRAF
RFHEN—ZIAY, COREE miekT, TRt
. Blde, AN U ggERR L I, waAp B BT
tm L 2 VT 3k = B M FUIR R da oA R Andb A4S, AUk A
Rho &3 = B BR B 4| XA A T 0912 T4 F 5 M EF R
F 3 FZ G, MmEEFELEIRERRL A, Had
it caspase-3 4R #i 7 X ik X GSDME & & 415, A B
HETAEF. W, w3 BHREEN -+ B HRT
WA T A — AR T, PIZATO 5 " AR A =+ =%
SOHBR A A5 AT Bt = I M FUIRJE 48 iR caspase-1 A= GSDMD
#7%E 4L, 1e4E HMGBL & & @) aa it R 3Rk4E45, F 72
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JE LT mRALR, R =+ S BT ET 8 i 7 Z AT AU
KPR M SRR i, = 5 SUIRAE A — PG AT,
A FUBRE 06 77 P 28 AR IR RS AZ BB LR A
B [ BAE EAT BT 1/ A B F kB 12 5l 504 E LK IE
FEMER, HUEAIS LIEH T RAAR ) A TSk
EmptT, BARdms, —FINEY% I F caspase-3,
F % 5 GSDME-PFD #9 & i&, M fn 47 4] FLA% & 40 JieL 69 38
" RAA LG HER A ERAREE S AR E,
fEi8 i1 4F caspase-1/GSDMD i #4 k%5 = I M FUARIE
faey B, THA—FHBERIB Y, LLRE REE
B B R B T = SRR 6 7 M. 3- BRAL
S otk —1(2H)- BR:E it GSDME A~ & 4235 5 LR R  Jie
B T AW SURRE e BT e e AL, LR 5.

=5 | WAMRUEILIEARETHERLE

24 2 7 FETIRE ZEER KR
PURifi/NEEE:  MDA-MB-231 FLERJE@AIM  caspase-3/GSDME  [111] 2021
RN MDA-MB-231 L RJEANAE.  caspase-1/GSDMD  [112] 2018
bidive AT1 F e 4 i

U MCF-7 LI 4t i caspase-3/GSDME  [113] 2020
JEHFEE  MDA-MB-231 JLAEAIAL. caspase-1/GSDMD  [102] 2023

ES 4T1 LR AN

3- fiE AL % MDA-MB-231 7Ll 4Hfiil.  caspase-3/GSDME  [114] 2023

M —1(2H)- i MCF-7 ZL AR 4H s

#V¥: GSDM Ay Gasdermin.,

244 BT AEIULETHTUEME AL T EIRE T
B9AE ) B HAONIR, ESF R A 4K IEE T AR
BB Fe TG T MR, KL RINIAL S BT id42
ARG AEMITEY, XBEAREWA BTN EF 69657
G Fadi g K e Y, e BTAR R AR ARG TS
TR B, BT5 5 p6) %5 miciz i Mk, 37
T e FUE Y, GSDMC £ 3L R tm e F £ A&, b
BiFeTE ZEME D, Mk A BAEHB. et
AF 18 Fe TR Z = E F 1 AR 18] 69 E A8 X 7T AT
U B A S A LS, CNREMFH LTS 245 1.
R, AEFHINAEO@MINF 18 R e IF B0 2
fitnk M0 - FampiE 18 HAVBAEZ MG X A,
BT RER—KGIE., H, STl k
A% 0 RNA R iR 46 4R B = b b SUIR R B A A K 5
HIRRNME, SHRE L EAE G EFFE 7 @8 B R4k
R Fatn 1, — sz B £ I, 1 HER2' LA &% F &
iA 60% 44 B A Ak 1 ULELF| GSDMB A [ i & ik K 73,
GSDMB & & 84 &5 R A KT 5P o4 Tkt A A8, H
GSDMB #%id & & 3A ¥T fE T~ & *F HER2 ¥e18) 77 ik AR,
B 3, GSDMB =T fEARAN K — /N # 5% 4 It 98 Fa & H A7 &
P el R 2 AR S RAEIREASHEIA
EARK M, 45 Z A HER2T SUARE P XAV IR 2 £ 4 B 5%,
% E %Ak 2 5 HE GSDME 4R #1 49 £ A4 48 £,
BT A FURRSE 6976 77 3RARHT 0 e 17,

3 RESRE Summary and prospects
3.1 BEEMATEZIEARNITMAEENR[EA
FAB T i AT o T AE, G KR DMRE.

7886 | DEHRTIEHAR | 5529% | 5365 | 20255F 128

caspase R k&5 @ &L B GSDM ik & & fE tm L E £ .
FUR GG iEAE, FE MmN B BT R KRR, A
AR T H5IRBOHEAE . KREEFME, AR kAT
HF IR RIGIRATT AT ARG ST A RCR . BkAh,
R H AN — S TAE A FLAR I FUS Fo g7 2ORE 09 A 4
AREM. R, @A EARS T AU B\ R T A,
HA AR FUIRE A F &g Rk, B AN,
BAF R EA T BT TR 6938 K, M E A5 4
fide, fAX S HAR AN LT EILRETEARE
LAY IGAE R, AP I E AR R AR F E— AR A
3.2 ZERXBITFALREV SR 2GR RE—AEh
SEOAA, FAFIT@ETEIRBSET OS5
BAER, RMIMmiL BT o0 FAH, LEed8E
AT . RIT. G Fe BB TR R . E A
B & ARG oo ) R 4 0 A T AU SR RIS 5T AT 2 A
Bt o T A8 R B R LR R TS iR 4 4 R ME,
H UM G T R ) IR A Rk, XARZEFAHF
Fo K AL,

33 ZEARNBIRME % XL % § ik GSDM Kk & G
53L& eh £ %A, JF AR GSDM K% & &: GSDMA.
GSDMB. GSDMC. GSDMD. GSDME i@ it 3L i Fo T %
F I T A ALE FATIR ARG, ksl BT B
A FOER T (& @mieA~-F 18 Fu & it F 1B) £
WA T BAREEA, 2L LR IATIEAG KT
3.4 ZERNEBEN whETHiFFETHE KRGS
FHN, C IR IRITAE G A7 2 M by & 2504, BT
5 R IT AL, B SRAUKEY T B SRR, M
HES AR, MEGAMNRKRRERRE Y THRITHF
FRETHFAOFL, BHTIREETHETAXR.
Flot, X% L5 & X e KB AE A IR 6 B £ b Ao
e £t Ed, A RRBOT G B A6 7 o0 5 I 4R
BTG T &,

3.5 REMERENRFOVERIN B a1l RATILREAR %
g I ik, 28T MR RRAANE, H S KRS
Ak, MAEmMPETHSENR, FLAIET7H
ATk, WwleGEFRTHHY, THILREEHR
A F A 06 9T R RANARTT da R R T 3 I B AR B
¥ R mie A R B T ey B2, iR AT R, RN
WR @I ET o TAH, 52 ETRFILRE LA
YR ER. R ET AT, FRAF L emint
T K] 6948 AR A A E LR LR 6970, VA
A IR R T EILRE T AR ALE. Rk, B
AT 6 P IE ROR HE I R RIS B, E T 5] & 6948
K BRRL VA B M 3 AT B AR 3SR 6 A R AT
—HR &K,

EBTRR: PRI 5 T4 R M Bkt TR T L
ZInAEXHIE, RERTRBEF.
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