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To investigate the effects of zerumbone and paclitaxel on immunogenic cell death in human salivary
gland mucoepidermoid carcinoma MC-3 cell line. The MC-3 cell line of mucoepidermoid carcinoma was
selected for culturing, and the viability of MC-3 was detected by the cell counting kit-8 method, and the
concentration of zerumbone was screened for the half inhibition rate of zerumbone in MC-3 cell line at half-
maximal inhibitory concentration. The apoptosis rate was detected by flow apoptosis method; calreticulin
and transmembrane glycoprotein cluster of differentiation 47 were detected by immunofluorescence method
and flow cytometry. High mobility group protein B1 was detected by in situ hybridization. Zerumbone acted
for 48 h at a concentration of 40 pmol/l to reach half-maximal inhibitory concentration (p<0.01). Zerumbone
promoted MC-3 apoptosis as well as inhibited MC-3 proliferation and migration, and its effect was enhanced
when combined with paclitaxel (p<0.05). Zerumbone induced an increase in the expression of calreticulin
and high mobility group box 1 in the molecules associated with MC-3 immunogenic death (p<0.01), and the
adenosine triphosphate content was elevated (p<0.05), and enhanced its effect when combined with paclitaxel
(p<0.05). Zerumbone induced attenuation of cluster of differentiation 47 expression in MC-3 immunogenic
death-related molecules (p<0.05), and the attenuation effect was not enhanced when combined with paclitaxel.
Zerumbone can promote MC-3 apoptosis and inhibit its proliferation and migration, and its effects are
enhanced in combination with paclitaxel. Zerumbone can induce immunogenic cell death in salivary gland
mucoepidermoid carcinoma cells by affecting the levels of damage-related molecules, calreticulin, cluster of
differentiation 47, adenosine triphosphate, and high mobility group box 1, and the ability of flower zerumbone
and paclitaxel in salivary gland mucoepidermoid carcinoma lines to induce immunogenic cell death was
enhanced when the combination of both was administered.

Key words: Carcinoma, mucoepidermoid, salivary gland neoplasms, immunogenic cell death, immunotherapy

Mucoepidermoid Carcinoma (MEC) is the most
common salivary malignancy of the salivary gland.
The diseased age is 55 y old, and it is the most
common malignancy of the salivary glands in young
peoplet?. The latest version of the World Health
Organization classification of head and neck tumors
classifies salivary gland tumors, of which MEC is the
histological subtype of the most common salivary
gland malignancies®. The traditional treatment
of dermoid carcinoma MEC is surgical treatment,
but when there is perineural invasion, vascular
and lymphatic vessel involvement, advanced high-
grade malignancy, positive resection margin, and
extraglandular expansion, the clinical guidelines
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for the treatment of head and neck tumors (National
Comprehensive Cancer Network (NCCN), Head
and Neck Cancers Guidelines) recommend chemo
radiation to prolong their survival*®. However,
related studies show that the traditional transformation
of the process treatment drugs, such as cisplatin
Vinorelbine (VNB) regimen, Paclitaxel (PTX) and
other term drugs, can prolong their survival, but
often cause toxic reactions such as leukopenia and
cytopenia granulosa. At the same time, due to drug
resistance, conventional chemotherapy often affects
the later stage of patients’ curative effect!’ '],

The immunogenic death of tumors is increasingly
studied, whichrevealsthe prospectofvarious forgotten
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Regulated Cell Death (RCD) patterns and clarifies
its immunogenic properties!'?.  Chemotherapy,
radiation therapy, and targeted anticancer drugs can
induce the release and exposure of immune-related
molecules on the surface of tumor cells, enabling the
immunogenicity of tumor cells. These immunogenic
antigen molecules are collectively referred to as
Damage Associated Molecule Patterns (DAMPs).
Immunogenic Cell Death (ICD), the associated
DAMPs include surface-exposed Calreticulin
(CRT), the High Mobility Group Box 1 (HMGB1),
Adenosine Triphosphate (ATP), integrin-related
protein Cluster of Differentiation 47 (CD47), etc.,['*!.
Natural compounds have become ICD inducers
in recent studies new entry point!!, compared to
traditional ICD inducers such as anthracycline,
cisplatin and radiotherapy!'®), because of its low side
effects has become the focus of research. Zerumbone
(ZER) is a sesquiterpene isolated from red ball
ginger, with aging agent, antibacterial, antipyretic,
anti-inflammatory, and immune regulation. Due to
the mild toxic side effects of flower ginger sterone, its
antitumor effects are gradually explored, including
the inhibition of proliferation, angiogenesis and
promoting apoptosis!!®. Recently, ZER inhibited
the migration and death of oral MEC in suppressing
salivary gland tumors. PTX, also derived from natural
plants, has been shown to induce immunogenic death
of tumor cells and release DAMPs!'”!®. However,
MEC patients often have different degrees of side
effects and MEC, showing moderate adaptability
and some resistance to PTXU!. Therefore, a series
of experimental methods were used to investigate
whether ZER could induce immunogenic death in
human salivary gland MEC, and to detect the changes
of DAMPs after combining a certain concentration
of ZER and PTX on mucoepidermoid cancer cells.

MATERIALS AND METHODS

Cells:

Human salivary gland MEC cell line of MC3 cells
were established and provided by the Oral Biology
Section of the Military Medical University of the
People’s Liberation Army (PLA) air force.

Reagents:

Dulbecco’s Modified Eagle Medium (DMEM)/F-12
(1:1) medium was purchased from Shanghai Yuanpei
Biotechnology Co. Ltd.; fetal calfserum (Fetal Bovine
Serum (FBS)) purchased from Nanjing Shenghang
Biotechnology Co. Ltd., penicillin-streptomycin-
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gentamicin mixed solution (100X triantibody),
3,3’-Diaminobenzidine (DAB) color development kit,
trypsin were purchased from Biosharp Biotechnology
Co. Ltd., Dimethyl Sulfoxide (DMSO) purchase from
Shanghai Biotechnology Biological Engineering Co.
Ltd., Phosphate Buffer Solution (PBS) from Fuzhou
Meixin Company; ZER purchased from Chengdu
Letian Pharmaceutical Technology Co. Ltd., Cell
Counting Kit-8 (CCK-8) test kit was purchased
from APEX-BIO Biotechnology Co. Ltd., Annexin
V-Fluorescein  Isothiocyanate (FITC)/Propidium
Iodide (PI) apoptosis detection kit was purchased
from Suzhou Si Zhengbai Biotechnology Co. Ltd.,
rabbit monoclonal antibody to CRT (rabbit anti-
CRT antibody), Alexa Fluor 488-labeled anti-rabbit
Immunoglobulin G (IgG) H+L (goat anti-rabbit IgG
H+L/AF488), and Alexa Fluor 594-labeled anti-
rabbit IgG H+L (goat anti-rabbit I[gG H+L/AF594)
were purchased from Beijing Boosen Biotech Art
Co. Ltd., mouse CD47 monoclonal antibody (anti-
CD47 mouse monoclonal antibody), purchased from
Hangzhou Hua’an Biotechnology Co. Ltd., IFKine™
green donkey anti-mouse IgG antibody (IFKine™
green donkey anti-mouse IgG) was purchased from
SubCoin Biotechnology Co. Ltd., HMGBI1 in situ
hybridization detection kit was purchased from
Wuhan Dr. Cheng Co. Ltd., ATP content test kit was
purchased from Beijing Solaibao Technology Co.
Ltd.

Instruments:

Culture plate, culture bottle, culture dish (Corning
Company, United States of America (USA)); optical
microscope, fluorescence microscope (Olympus,
Japan); low-speed centrifuge (China LC-4012);
Carbon dioxide (CO,) incubator (Thermo Fisher
Scientific, Germany); constant temperature water
bath (HH-W420, China); biosafety cabinet (Heal
Force, China); pipette gun (Eppendorf, Germany);
full-wavelength microplate reader (Thermo Fisher
Scientific, Germany); flow cell sorting analyzer
(BD FACSC Calibur, USA); high speed and low
temperature centrifuge (FRESCO 17, Germany);
high temperature and low speed centrifuge (Thermo
Fisher Scientific, Germany); mini centrifuge, medical
centrifuge and automatic pressure steam sterilization
cooker (ZealWay, China).

Cell culture:

MC-3 cells were cultured in DMEM/F-12 complete
medium (containing 10 % serum, 1 % penicillin-
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streptomycin-gentamicin tri-antibody) and routinely
cultured in an incubator containing 5 % CO,,
temperature 37°.

CCK-8 assay:

CCK-8 assay measured the cellular activity of ZER
against MC-3. Cells in the growth log phase were
seeded into 96-well plates for 24 h at a density
of 5x10*ml, inoculum of 100 pl per well. Set
concentration ZER concentration gradient 10, 20, 30,
40, 50 and 100 umol/l, respectively in the microplate
reader at 450 nm, wavelength detection 24 h, 48
h, 72 h and absorbent value (Optical Density (OD)
value). Cell proliferation inhibition was calculated
from the measured OD value (%)=(control-drug
well)/(control-blank)x100 %. In addition, the
final concentration of PTX was 10 % peak plasma
concentration i.e., 360 ng/ml, and half was applied
on epidermoid mucoid carcinoma cells after 48 h
inhibition ratio'!.

Cell scratch assay to detect the effects of ZER and
PTX on MC-3 migration:

Before the experiment, three lines behind the 6-well
plate were drawn with amarker. Cells in the log growth
phase were seeded into 6-well plates at a density of
5x10*ml, set blank control group, PTX group, ZER
group and ZER+PTX drug combination group (this
group was used in subsequent experiments). Draw a
scratch line with the head perpendicular to the three
parallel lines. Pictures were collected for 0 h, 24 h
and 48 h under the microscope to calculate the cell
migration area of each group.

Cell cure rate=(1-measured area /0 h area)*100 %

Apoptosis kit was used for ZER and PTX against
MC-3 and apoptosis:

Cells in the log growth phase were seeded into 6-well
plates at a density of 5x10%ml, after four groups
treated with equal volume of drug, the supernatant
were centrifuged and discarded, the cells of each
group were resuspended with binding buffer, and
Annexin V-FITC and PI dye solution were added.
By flow cytometry, Annexin V-FITC underwent FL1
channel detection, and PI underwent FL2 channel
detection.

CRT and CD47 expression were detected by
immunofluorescence double staining:

Sterile cover slides were taken in 6-well plates,
and the cells in the log growth phase were seeded
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into cover slides and cultured. After four groups
with equal volume of drug treatment, the cells were
fixed with paraformaldehyde and goat serum was
blocked. Rabbit CRT monoclonal antibody (1:200)
and mouse CD47 monoclonal antibody (1:200)
were incubated in incubator for 1 h, washed in PBS,
added Alexa Fluor 594, labeled sheep anti-rabbit
IgG (H+L) antibody (1:200) and IFKine™ green
donkey anti-mouse IgG antibody (1:200), incubated
in incubator for 1 h (protected from light). In PBS,
4',6-Diamidino-2-Phenylindole (DAPI) dye solution
was added after washing. After washing with PBS,
the coverslips were placed on the slides, dried and
closed before observation under a microscope.
The mean fluorescence intensity was analyzed and
determined.

CRT and CD47 expression was determined by flow
cytometry:

After the log growth phase cells were seeded into
6-well plates and treated with four groups with
equal volume of drug, the cells were centrifuged and
resuspended three times in PBS. Rabbit monoclonal
antibody (1:200) and mouse CD47 monoclonal
antibody (1:100) were added in an incubator for 1
h, and Alexa Fluor 488 labeled sheep anti-rabbit
IgG (H+L) antibody (1:100) was added IFKine™
green donkey anti-mouse IgG antibody (1:100) and
incubated in an incubator for lh (protected from
light), PBS was washed, centrifuged and resuspended
to a flow tube for machine detection. The positive
expression rates were determined separately. The ATP
content was detected by the ATP bioluminescence
kit.

Cells in growth log phase were seeded and cultured
in 96-well plates, treated with equal volume drug,
centrifuged, the supernatant was collected, placed
in a low-speed centrifuge, and the supernatant was
collected again at 1200 revolutions per minute (rpm)
for 5 min. After the addition of the extract, the
supernatant was collected by centrifugation at 10 000
xg at 4° for 3 min, the working solution was added,
and after fully mixing, 10 pmol/ml ATP standard was
placed with each experimental group.

In the 96™ well, the absorbance at 10 s at 340 nm was
immediately in a microplate reader, as indicated ATP
content was calculated. The HMGB1 expression was
detected by a HMGBI in situ hybridization detection
kit.

An oligonucleotide probe for HMGB1 was used, and
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HMGBI1 expression was detected after digoxigenin
labeling. The sterile cover slides were taken in 6-well
plates,andthecellsinthelog growth phase wereseeded
into the cover slides for culture, treated with equal
volume of drugs, and fixed with paraformaldehyde.
Nucleic acid fragments were exposed with pepsin
diluted with 3 % citrate and fixed after exposure.
After washing with distilled water, pre-hybridization
solution was added dropwise and incubated in an
incubator for 4 h. After absorbing the excess liquid,
the hybrids was added and incubated in an incubator
overnight. After hybridization, the cells were washed
with Saline-Sodium Citrate (SSC), 37° for 60 min
of blocking solution, 37° for 60 min of biotinylated
mouse anti-digoxigenin labeling in PBS, 37° for 20
min DAB, fully washed after color development.
The cover slips were placed on the slides, dried and
closed, and observed under a microscope. The mean
positive expression of HMGB1 was determined.

Statistical methods:

The data obtained from the experiments were analyzed
with Statistical Package for the Social Sciences
(SPSS) 26.0 and GraphPad Prism 9.0 software, all
experiments were repeated in triplicate, and the
statistical methods including univariate analysis
were analyzed by Analysis of Variance (ANOVA),
student t-test, multiple comparisons between groups
using Student-Newman-Keuls (SNK) method, test
level 0=0.05, p<0.05.
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RESULTS AND DISCUSSION

The inhibition of ZER increased significantly at
48 h (p<0.01), and at 48 h, ZER inhibited MC-3
at concentration dependence (p<0.01), and ZER at
40 pmol/l inhibited MC-3 growth by half-maximal
Inhibitory Concentration (IC,)); the inhibition was
more obvious at 72 h (p<0.01). Since DAMPs was
exposed in early and medium stages at the time of
ICD, 48 h was chosen as the optimal time of action
for ZER and 40 pumol/l as the optimal experimental
concentration for ZER (fig. 1). In addition, the
final concentration of PTX was 10 % peak plasma
concentrationi.e., 360 ng/ml, and half of the inhibition
rate was achieved after 48 h in mucoepidermoid
cancer cells?.

Comparing the cure rates of ZER, PTX and ZER+PTX
groups. After 24 h and 48 h, cell migration gradually
decreased (fig. 2). Cell migration in each experimental
group at 24 h was statistically significant compared
with the control group (p<0.05), and there was no
difference between the dosing groups. By 48 h, the
migration degree was decreased in the PTX group
and the combined ZER+PTX group compared with
the ZER group (p<0.05) (fig. 2).

The quadrant apoptotic plot shows that early and
late apoptotic cells are concentrated in the lower and
upper right regions. The results showed that ZER
and PTX for 48 h, and the apoptosis rate gradually
increased (fig. 3), the total apoptosis rate was higher
than the control group (p<0.01), and the apoptosis
rate was higher than the ZER group (p<0.01).

100

60 B0 120

ZER Concentration (umol/L)

Fig. 1: The inhibition of MC-3 proliferation by different concentrations of ZER after 24 h, 48 h and 72 h of effect

Note: (-*-): 24 h; (-==—): 48 hand (=#=): 72 h
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Fig. 2: Inhibition of MC-3 migration after 24 h and 48 h of ZER and PTX effects (40X)
Note: *p<0.05, for each drug addiction group compared with the control group, (mms): 24 h and (F=1): 48 h
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Fig. 3: Promotion of MC-3 apoptosis by ZER and PTX after 48 h of effects

Note: #p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 and "p>0.05

Immunofluorescence results showed that the
expression of green fluorescent CD47 was reduced
in each drug group compared with control group
respectively (p<0.05); the red fluorescence CRT
expression in each group increased and the difference
in mean cell fluorescence intensity was statistically
significant (p<0.05), and the difference compared
with combination alone (p<0.05) (fig. 4).

The results of CRT expression by flow cytometric
technology showed that the CRT peak in the dosing
group compared with control. Statistical analysis
showed that the difference between each drug
addiction group and control group was statistically
significant (p<0.01), and the difference between
groups was statistically significant (p<0.05), i.e.,
the combination group could enhance the CRT
expression of MC-3 cells. For CD47 expression,
CD47 expression was high in the control group,
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and the CD47 peak was shifted to the left compared
with control. Statistical analysis showed that the
difference between each drug addiction group and the
control group was statistically significant (p<0.01),
and compared with the combination group alone
(p<0.05) (fig. 5).

Analysis of DAB staining, HMGB1 showed positive
expression of brown fluorescence and increased in
the dosing group compared with the control group
was apparent by ImageJ analysis.

Here, under DAB staining, mean HMGBI positive
density was compared to control (p<0.01) and
combination expression compared to drug alone
(p<0.01). As determined by the ATP bioluminescence
kit, the results showed that the ATP content was
statistically significant compared to control (p<0.05).
And the combination group compared with ATP
content alone (p<0.01) (fig. 6).
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Fig. 4: The expressions of CRT and CD47 detected by immunofluorescence after ZER and PTX induced ICD in MC-3, (A): The
expression of CD47 and CRT (400X) was observed under fluorescence microscope, green represents CD47 with a weakening trend
and red represents CRT with an enhancement trend and (B): Mean cellular fluorescence intensity of CRT, with an enhancement
trend CD47 mean cellular fluorescence intensity, weakened in each drug addiction group compared with the control group

Note: *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 and “p>0.05
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Fig. 5: The expressions of CRT and CD47 detected by flow cytometry after ZER and PTX induced ICD in MC-3, (A): The
expression and positive expression rate of CRT were detected by flow cytometry and (B): The expression and positive expression
rate of CD47 were measured by flow cytometry and decreased compared with control

Note: *p<0.05, **p<0. 01, ***p<0.001, ****p<0.0001 and “p>0.05
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Fig. 6: The effects of release of HMGB1, ATP after ICD induced in MC-3 by ZER and PTX, (A): The expression of HMGB1 was
detected by in situ hybridization, and the brown fluorescent fraction represents the expression of HMGB1 (400X); (B): In situ
hybridization showed enhanced HMGB1 expression compared with control and (C): The ATP bioluminescence kit detected more

ATP content as compared with control

Note: *p<0.05, **p<0.01, **%p<0.001, ***#p<0.0001 and "p>0.05

All cancer cells show abnormal cell proliferation,
and recent studies have been increasingly confirmed
that abnormal tumor energy metabolism and escape
the monitoring of the immune system become a
common property of tumors?'), To suppress the
immune escape properties of tumors, clinical
immunotherapy can be solved by inducing ICD. In
the microenvironment of the tumor, ICD, tumor cells
expose DAMPs and attract antigen presentation;
presenting receptors or ligands on cell Dendritic
Cells (DC), thus activating immature DC to transform
into mature DC. Mature DC exert antigen-presenting
effects to stimulate the characteristic T cell response,
thus allowing the phagocytes to exert phagocytosis
to kill more tumor cellst'?!. Therefore, the effort to
find a low cytotoxic inducer with weak effect on
normal tissues has become a hot topic. Currently,
chemo radiotherapy and photodynamic therapy can
activate tumorigenesis ICD, and among different
inducers, natural compounds attract much attention
due to their low toxicity and by inhibiting various
pathways involved in cancer development. Studies
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have found that natural compounds can change the
microenvironment of immunosuppressive tumors,
and induce ICD when used with chemotherapy drugs
or alone, and natural compounds have the potential
to increase anticancer immunotherapy!'¥. ZER
has shown great potential in a variety of diseases.
Compared with the effect of cytotoxic effect on
cancer cells, ZER has little effect on normal cells.
The properties of ZER include anti-inflammatory,
anti-aging agents, anti-atherogenic, antibacterial,
and hepatoprotective activities. In terms of anti-
tumor, the main functions of ZER include inhibition
of tumor proliferation activity and reversal of tumor
multidrug resistance!”?". The terpenoid PTX, also
derived from natural plants, has become a commonly
used chemotherapy drug for salivary gland tumors.
Due to its poor water solubility, not easy to remove
and excessive accumulation in peripheral nerves
is easy to produce toxicity, PTX is rarely given as
monotherapy and can enhance its anti-tumor activity
when combined™?’!. While the facial nerve and its
branches are distributed around the salivary glands,
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symptoms such as facial neurotoxicity are more
likely to occur when PTX is treated for salivary
gland tumors. Therefore, from the salivary gland
tumors and the anti-tumor properties of glutathione,
we revealed that glutathione can promote apoptosis
and inhibit its proliferation and migration, and
induce ICD of MC-3, and its combination with PTX
can enhance its effect.

In the early stages of ICD, CRT is rapidly transferred
from the Endoplasmic Reticulum (ER) to the surface
of the cell membrane. CRT, which appears on the
tumor cell membrane, acts as a “phagocytosis” signal,
recognized and bound by the specific receptor CD91
on DC, thus presenting to cytotoxic T lymphocytes
Cytotoxic Lymphocyte (CTL) that are phagocytosed
by phagocytesi®”. Inactivation of CRT by means of
inhibiting the expression or gene knockout of CRT
can lead to loss of immunogenicity of tumor cells, and
when genes expressing CRT continue to recombine in
CRT, tumor cells continue to undergo immunogenic
death. Therefore, ER, stress-mediated translocation
of CRT is essential for the development of ICD. It
was found that eukaryotic Initiation Factor-2 Alpha
(elF2a) phosphorylation caused by the eukaryotic cell
elF2a kinase is necessary for CRT translocation(!,
During ER stress, elF2a is phosphorylated in response
to receiving external stimuli and accompanies
the termination of translation of related proteins.
Proapoptotic cysteine-3 (caspase-3) and cysteine-8
are activated, and the ER proteins are hydrolyzed.
Meanwhile, the proapoptotic B cell lymphoma-2
(Bcl-2) family members Bcl-2-Associated X Protein
(BAX) and Bcl-2 Antagonist Killer 1 (BAK)
accumulate in the mitochondrial outer membrane
mediated by Synaptosome-Associated Protein 25
(SNAP25), and CRT is smoothly transmitted from
the ER to the Golgi apparatus and is expressed on
the cell surface through CRT-containing cytoplasmic
vesiclesP?. Thus, eat-me signals are generated on
the membrane surface, accompanied by the massive
release of proinflammatory cytokines such as Tumor
Necrosis Factor-Alpha (TNF-a) and Interleukin-6
(IL-6). The anti-tumor immune response is constantly
enhanced!™!. CD47 is an innate immune checkpoint
for cellular immune response. In tumor cells, CD47
is highly expressed to escape the immune response
and thus avoid the clearance of phagocytes. CD47
binds with ligand Signaling Regulating Protein
Alpha (SIRPa), and the CD47-SIRPa axis shows
enhanced inhibition of macrophage cell-mediated
phagocytosis, which causes cellular immune
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escape®34. The results of this study showed that
ZER, PTX, were able to inhibit the expression of
CD47, but the degree of inhibition was not significant
with the combination. Related studies showed that
SIRPa is highly expressed in DC and phagocytes,
and blocking the CD47-SIRPa axis is more effective
in inhibiting tumor immune escapel®). Therefore,
the subsequent in-depth research needs to explore
the mechanism with the co-culture experiments of
macrophages and animal experiments. In conclusion,
when ICD occurs, the swallow me and do not
swallow me signals appear to fade, allowing the cells
undergoing ICD to be effectively recognized by DC
and phagocytosed by macrophages.

ATP is an important component of the tumor
microenvironment, and a large amount of ATP
is released by the autophagy of the tumor cells.
Autophagy is considered as a premortem stress
adaptation mechanism that can degrade cytosolic
proteins, aggregates and damaged organelles through
catabolic processes. During its degradation, the
fusion of the auto phagosome-lysosome complex
and of the lysosome to the plasma membrane
ultimately leads to the release of ATP and constitutes
the main source of extracellular ATP release by the
intracellular environment¢l.

In the process, ATP binds to the purinergic receptors
P2RY2 and P2RX7 expressed on the tumor surface,
causing potent chemotaxis to dendritic cells and
their precursors. In addition, P2RX7 signaling also
activates the NOD-Like Receptor Protein 3 (NLRP3)
inflammasome, which then triggers the release of
the inflammatory cytokine IL-1f3 involved in the
anti-tumor immune responsel’”. Thus, tumor-thin,
cellular-released extracellular ATP acts as a find-me
signal with the dual role of recruitment, activation
of DC and inflammatory pathways?®**. HMGBI1 is
a highly conserved nuclear protein and HMGBI is
largely released outside the cell when cells are in a
dying state*. In response to the ICD of tumor cells,
HMGBI is released outside the cell to bind to the
Pattern Recognition Receptor (PRR),

This includes the Toll-Like Receptor 4 (TLR4) and
the Receptor for Advanced Glycation End products
(RAGE). Notably, TLR 4 is mainly expressed on
DC, and after TLR4 recognizing HMGBI1 triggers
the major Myeloid Differentiation factor (MyD) §8.
TLR4/MyD 88 pathway enhances the processing of
tumor-related antigen Tumor-Associated Antigen
(TAA) by inhibiting the fusion between phagosomes
and lysosomes, thus activating monocytes or
Special Issue 5, 2024
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macrophages to release proinflammatory cytokines,
and inducing DC maturation to enhance the antigen
presentation of DC to promote tumorigenesis [CDM",

Tumor cells in CD lack HMGB1 and expression
impairs DC mediated TAA, priming of effector T
cells*!l. Based on in vitro experimental studies, this
study revealed that ZER can promote the apoptosis of
MEC of salivary glands and inhibit its proliferation
and migration, enhance the effect in combination
with PTX, and induce the immunogenic death of
MEC cells by affecting the changes in damage-related
molecular patterns. The combination of ZER and
litaxol can enhance the expression of CRT, enhance
the release of high mobility group proteins HMGB1
and ATP, and then enhance the immunogenic death
of mucoepidermoid cancer cells.

In this study, through the combination of ZER
and PTX in mucoepiderid cancer cells, we further
explored the further study of various pathways and in
vitro animal experiments, and the targeted activation
of ICD for the treatment of salivary gland tumors has
important scientific significance and practical value
to provide reliable data to support the survival and
prognosis of patients with MEC.
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