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Background: The peritoneal cavity (PerC) constitutes a distinct anatomical compartment that harbors
various subpopulations of peritoneal macrophages. However, there remains a significant gap in our
understanding of the functions of these macrophage subpopulations in the context of peritoneal metastasis
of colorectal cancer (PM-CRC) and their roles in the tumor progression process. This investigation seeks to
analyze the characteristics of large peritoneal macrophages (LPMs) and small peritoneal macrophages (SPMs),
in the context of PM-CRC.

Methods: A murine model of PM-CRC was developed through the intraperitoneal administration of the
MC38 colorectal cancer cell line into C57BL/6 mice. Peritoneal effusions were subsequently collected at
various time points post-injection and subjected to analysis via flow cytometry, cell co-culture assays, among
other techniques. Additionally, clodronate liposomes were employed to deplete peritoneal macrophages in
order to investigate the impact of SPMs on tumor progression and survival in the PM-CRC mouse model.
Results: The findings of this study demonstrated a significant increase in the number of SPMs during the
progression of PM-CRC, concomitant with a decrease in the proportion of LPMs. Notably, SPMs exhibited
a macrophage phenotype conducive to tumor growth. In the PM-CRC mouse model, the dynamic escalation
of SPMs following lipopolysaccharide stimulation was associated with a reduced survival rate. However,
the depletion of SPMs using clodronate liposomes in the later stages of the model effectively extended the
survival period in cases of PM-CRC.

Conclusions: The findings of this study suggest that SPMs acts as a catalyst in the progression of
peritoneal metastasis in colorectal cancer, thereby identifying it as a potential therapeutic target for managing
this condition.
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Introduction The peritoneum frequently serves as a site for metastasis

Colorectal cancer ranks as the third most prevalent and, in certain instances, represents the sole location of

malignant neoplasm worldwide and constitutes the recurrence, with an incidence rate reaching up to 25% (2).

second leading cause of cancer-related mortality (1). Approximately 7% of patients with colorectal cancer will
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develop peritoneal metastasis during primary surgical
intervention. Furthermore, during the follow-up period
post-radical surgery, between 4% and 19% of patients are
likely to develop peritoneal metastasis. Among patients who
die from colorectal cancer, 40% to 80% of them die due to
the occurrence of peritoneal metastasis (3). Therefore, it
is imperative to conduct an in-depth investigation into the
progression factors and therapeutic targets of peritoneal
metastasis of colorectal cancer (PM-CRC).

PM-CRC represents a form of distant metastasis
characterized by the invasion of the primary tumor into
the serosa. Subsequently, the aggressive anterior cancer
cells detach from the tumor mass and enter the peritoneal
cavity (PerC). These cells undergo a series of processes,
including matrix degradation, adhesion, and angiogenesis,
ultimately leading to their attachment and colonization of the
peritoneum, thereby completing the metastatic process (4).
Factors such as epithelial-mesenchymal transition and the
immune system play significant roles in this progression (4).
Moreover, the lymphatic system is intricately linked to
peritoneal metastasis. In a rat model of mesenteric lymphatic
occlusion, observations of lymphatic contact with veins and
mesenteric lymphatic regurgitation of intestinal lymphatic
fluid indicate that the accumulation of cancer cells within
lymphatic vessels can facilitate peritoneal metastasis (5).

Cancer cells reside within a complex microenvironment
known as the tumor microenvironment (TME), which
comprises stromal cells, endothelial cells, and immune
cells (6). The peritoneum and ascitic fluid create a unique
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local TME for peritoneal metastatic cancer foci. Within
the peritoneum, macrophages represent the predominant
immune cell population (7). Macrophages can generally
be polarized into the classically activated M1 subtype and
the alternatively activated M2 subtype, collectively known
as tumor-associated macrophages (TAMs). These TAMs
secrete a variety of cytokines that facilitate cancer cell
proliferation, metastasis, and tumor tissue angiogenesis (8).
Current research indicates that in various solid malignancies,
including breast cancer, prostate cancer, and gastric cancer,
the localization and density of TAMs are correlated with
adverse clinical outcomes (9-11). The role of TAMs in
colorectal cancer CRC is multifaceted (12). This complexity
likely arises from the heterogeneity of macrophage subtypes
present within the abdominal cavity. Consequently, further
investigation into the specific functional characteristics of
these various peritoneal macrophage subtypes could offer
novel therapeutic avenues for addressing PM-CRC.

Peritoneal macrophages, a specialized subset of
macrophages, are situated within the abdominal cavity.
Investigating the unique characteristics and functions of
these cells can substantially enhance our comprehensive
understanding of macrophage biology. Within the PerC,
there coexist two macrophage subsets, namely large
peritoneal macrophages (LPMs) and small peritoneal
macrophages (SPMs), which differ from each other in
terms of development, phenotype as well as function (13).
SPMs are characterized by low expression levels of F4/80
and cluster of differentiation 11b (CD11b) CD11b, high
expression levels of major histocompatibility complex II
(MHCII), and an origin from the bone marrow. Although
typically representing a minor population, SPMs possess
the capacity to migrate from circulating monocytes to the
peritoneum and infiltrate sites of infection when required.
In contrast, LPMs, which are characterized by high
expression levels of F4/80 and CD11b and a lack of MHC
IT expression, originate from the embryonic yolk sac and
demonstrate the ability to self-renew and proliferate rapidly
in response to inflammatory stimuli (13,14). In healthy mice,
LPMs constitute the predominant macrophage population
in the abdominal cavity, accounting for approximately 90%
of resident macrophages (15).

Therefore, distinct subpopulations of peritoneal
macrophages may differentially contribute to the progression
of colorectal cancer peritoneal metastasis. In our study, we
observed a rapid increase in SPMs concomitant with the
advancement of colorectal cancer peritoneal metastasis.
This alteration may play a pivotal role in accelerating
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the progression of the disease by disrupting immune
homeostasis and impairing immune surveillance. This study
elucidates the distinctive role of SPMs in a murine model of
colorectal cancer peritoneal metastasis, demonstrating their
accelerating effect on the progression of this condition. The
depletion of SPMs significantly extends the survival time of
mice afflicted with colorectal cancer peritoneal metastasis,
thereby indicating a potential therapeutic target for this
malignancy. We present this article in accordance with
the ARRIVE reporting checklist (available at https://tcr.
amegroups.com/article/view/10.21037/tcr-24-1707/rc).

Methods
Cell cultures

MC38 cells, obtained from the Chinese Academy of
Sciences, were cultured at 37 °C and 5% CO, in Dulbecco’s
Modified Eagle’s Medium (Hyclone, Logan, USA)
supplemented with 10% fetal bovine serum (Gibco, New
York, USA).

Animals and experimental design

Eighty Male C57BL/6 mice (ten weeks old, 20 g),
sourced from Shanghai Jie Si Jie Laboratory Animal Co.,
Ltd. (Shanghai, China), were maintained under specific
pathogen-free conditions at the Infection Key Laboratory
in Shanghai, Chongming, China. C57BL/6 mice were
administered an intraperitoneal injection of 1x10° MC38
cells. One week subsequent to tumor challenge, the mice
were randomly allocated into a normal control group and an
experimental group (12 mice in each group). Euthanasia was
performed on mice that exhibited a body weight increase
exceeding 20% of their initial weight or demonstrated
other signs of distress, such as impaired mobility, reduced
food intake, or difficulty walking. Body weights were
recorded every second day. Peritoneal cells were harvested
by injecting 6 mL of staining medium [Roswell Park
Memorial Institute (RPMI) deficient in certain components,
supplemented with 5% neonatal calf serum] into the PerC.
Experiments were performed under a project license (No.
2022-NSFC-24-310230199410104551) granted by the
Shanghai University of Medicine and Health Sciences, in
compliance with the national guidelines for the care and
use of animals. A protocol was prepared before the study
without registration.

© AME Publishing Company.
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Antibodies

The antibodies utilized for fluorescence activated cell
sorting (FACS) staining included: anti-human and mouse
CD11b-allophycocyanin (APC) (clone M1/70, BioLegend,
San Diego, USA), anti-mouse F4/80-phycoerythrin (PE)/
Cyanine7 (clone BMS, BioLegend), anti-mouse I-A/I-E
(MHC II)-peridinin-chlorophyll-protein complex (PerCP)
(clone M51/114.15.2, BioLegend), anti-mouse CD206-PE
(clone C068C2, BioLegend), anti-mouse CD45-fluorescein
isothiocyanate (FITC) (clone 13/2.3, BioLegend), and
anti-mouse IL-10-APC/Cyanine7 (clone JES5-16E3,
BioLegend).

FEACS staining

Cell suspensions were subjected to centrifugation at 450 g
for 10 minutes at 4 °C. The resulting cell pellets were
resuspended in red blood cell lysis solution (Biosharp,
Hefei, China) for 2 minutes, followed by termination
with phosphate buffered saline (PBS) buffer. Subsequent
centrifugation at 450 g for 10 minutes was performed, and
the cell pellets were carefully resuspended in a 2.5% BSA
solution. A sample of 1x10’ cells per tube was prepared for
subsequent FACS staining. The cells were incubated with
a fluorochrome-conjugated antibody for 30 minutes at 4 °C
in the dark, and then resuspended in FACS buffer prior to
analysis using the Becton, Dickinson and company (BD)
FACSCanto special order research products (SORP).

In vivo stimulation

In the in vivo experiment, a dose of 5 pg of lipopolysaccharide
(LPS), dissolved in 200 pL of phosphate-buffered saline
solution, was administered via intraperitoneal injection.
Subsequently, the PerC was harvested, subjected to staining
procedures, and analyzed at predetermined time intervals.
The PM-CRC mice were randomized into control and the
LPS stimulation groups (10 mice in each group) before
treatment to ensure uniformity in weight and age within
each group.

SPMs isolation
On day 30 after injection of MC38, PM-CRC mice are

used to extract peritoneal cells. The isolated cells were
resuspended in 40% Percoll (GE Healthcare, Chicago,
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USA) and carefully layered onto 60% Percoll solutions,
followed by centrifugation at 450 g for 25 minutes at 4 °C.
Subsequently, the collected cells were cultured at 37 °C
with 5% CO, in the presence of 10% fetal bovine serum
(Gibco). Non-adherent cells were discarded after a 2-hour
incubation period.

Transwell cell co-culture

Peritoneal macrophages, isolated from the abdominal cavity
of tumor-bearing mice, and MC38 cells were co-cultured
at a 1:1 ratio. The peritoneal macrophages were seeded in
the culture dish located beneath the Transwell chamber.
Subsequently, MC38 cells were seeded on the membrane
of the upper Transwell chamber, ensuring contact with the
culture medium in the lower chamber. The co-culture was
maintained with medium changes every 24 hours.

Cell proliferation assay

MC38 cells were co-cultured with SPMs for durations
of 24 and 48 hours. Subsequently, a modified
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide (MTT) solution (5 mg/mL, Sigma) was
introduced. Then 1 mL of dimethyl sulfoxide (DMSO)
was added, followed by gentle shaking for 10 minutes. An
aliquot of 200 pL of the resultant solution was transferred to
a 96-well plate, and the optical density (OD) was measured
at 490 nm using a Varioskan LUX multimode microplate
reader (Thermo Fisher, Waltham, USA). The OD values

were utilized to determine the number of viable cells.

Macrophage depletion

The PM-CRC mice were randomized into control, the
early-stage clearance, the late-stage clearance and the all-
stage clearance groups (10 mice in each group) before
treatment to ensure uniformity in weight and age within
each group, although blinding was not implemented. To
achieve in vivo macrophage depletion, clodronate liposomes
(CL, Liposoma BV, Amsterdam, Netherlands) or PBS
liposomes were administered via intraperitoneal injection to
PM-CRC mice at a dosage of 200 pL. per mouse.

Statistical analysis

Data were presented as mean = standard deviation.
Comparisons between the values of two groups were
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conducted using the unpaired, two-tailed Student’s #-test
and two-way additive analysis of variance (ANOVA).
Survival analysis was performed employing the Log-rank
(Mantel-Cox) test. Statistical analyses were executed using
Prism 7.0 software (GraphPad). P<0.05 was considered to
be statistically significant.

Results

Dramatic changes in the macrophage populations present
in the abdomen during PM-CRC

To investigate the role of peritoneal macrophages in
PM-CRC, the colorectal cancer cell line MC38 was
intraperitoneally injected into C57BL/6 mice to establish a
murine PM-CRC model. Each mouse received an injection
of 1x10° MC38 cells suspended in 100 pL. of PBS (the
control group received an injection of 100 pL of PBS), and
their body weight (Figure 1A4) and survival periods were
monitored. The majority of the mice succumbed within
about 40 to 60 days post-injection (Figure 1B). Additionally,
peritoneal effusions were collected from the model mice
on days 10, 20, and 30 post-injection to assess the changes
in peritoneal macrophage subpopulations during the
progression of PM-CRC. The results indicated a declining
trend in both the number and proportion of LPMs in
mice during the progression of PM-CRC (Figure 1C-1E).
Conversely, the number and proportion of SPMs exhibited
an increasing trend (Figure 1C-1E).

SPMs showed carcinogenesis-promoting characteristics

Utilizing flow cytometry, a notable upregulation of CD206
and the immunosuppressive factor interleukin-10 (IL-10)
was detected in SPMs, but not in LPMs, of tumor-bearing
mice (Figure 24,2B). This observation suggests that SPMs
undergo polarization towards a protumor phenotype, which
is recognized for its role in facilitating tumor progression
and metastasis. These findings offer a novel perspective on
the involvement of SPMs within the TME. We investigated
the role of SPMs in promoting PM-CRC through iz vitro
experiments. Initially, SPMs were extracted and isolated
from the PerC of advanced PM-CRC mice (30 days after
injection). The purity of the isolated SPMs was assessed
using immunofluorescence, revealing that the expression of
the macrophage marker F4/80 exceeded 95% (Figure 2C,2D).
Subsequently, the SPMs were co-cultured with MC38 cells
for 48 h (Figure 2E). The MTT assay results demonstrated
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Figure 1 The establishment of PM-CRC model and the identification of LPMs and SPMs within the peritoneal cavity of PM-CRC mice.
(A) Changes in body weight trends between PM-CRC mice and PBS-CON groups. (B) Kaplan-Meier survival curves were generated for
PM-CRC mice. (C) Flow gating strategy, peritoneal macrophage populations, including LPMs (CD11b", F4/80™), SPMs (CD11b", F4/80",
MHC-IT"), were identified. (D,E) Quantitative analysis was performed to determine the abundance of LPMs and SPMs. CD, cluster of
differentiation; CON, control; D, day; LPMs, large peritoneal macrophages; MHC-II, major histocompatibility complex II; PM-CRC,

peritoneal metastasis of colorectal cancer; PBS-CON, phosphate buffered saline control; SPMs, small peritoneal macrophages.
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Figure 2 Phenotypic characteristics of LPMs and SPMs during PM-CRC progression. (A,B) Flow cytometry analysis and quantification of
CD206 and TL-10 positive cells of LPMs (CD11b", F4/80™) and SPMs (CD11b", F4/80"°, MHC-II") in naive mice or PMC mice 30 days
after injection of tumor cells. (C,D) The purity of SPMs isolated from the peritoneal cavity of PM-CRC mice 30 days after injection of

tumor cells was determined using immunofluorescence. (E) Diagram of MC38 and SPMs co-culture patterns. (F) The OD values of MC38
cells co-cultured with SPMs and not co-cultured with SPMs at 24 and 48 hours. CON, control; CD, cluster of differentiation; DAPI,
4',6-diamidino-2-phenylindole; LPMs, large peritoneal macrophages; IL-10, interleukin-10; OD, optical density; PM-CRC, peritoneal

metastasis of colorectal cancer; SPMs, small peritoneal macrophages.

that the OD values for MC38 cells co-cultured with SPMs
were significantly higher compared to those of MC38 cells
not co-cultured with SPMs at both 24 and 48 hours. This
indicates that SPMs have the potential to enhance the

proliferation of MC38 cells (Figure 2F).
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I1") was performed in both naive mice and LPS-stimulated mice. (C) The stimulation regimen. PM-CRC mice were intraperitoneally injected
with 5 pg of LPS on the day 5, 10 and 15 after MC38 injection. (D) Kaplan-Meier survival curves were generated for LPS-stimulated PM-CRC
mice and PM-CRC mice, with a log-rank test revealing a significant difference (P=0.05). CON, control; CD, cluster of differentiation; d, day;

LPS, lipopolysaccharide; LPMs, large peritoneal macrophages; MHC-II, major histocompatibility complex II; PM-CRC, peritoneal metastasis

of colorectal cancer; SPMs, small peritoneal macrophages.

from animals on the second and fourth days post low dose
LPS (5 pg) stimulation revealed a marked reduction in the
number of LPMs, the macrophage subpopulation typically
predominant in the PerC (Figure 34,3B). In contrast, the
number of SPMs increased, subsequently becoming the

dominant macrophage population (Figure 34,3B). These
findings prompted us to administer LPS on the 5", 10"
and 15" days following the establishment of the PM-CRC
model, with the aim of inducing a rapid increase in the
proportion of SPMs in the PerC of mice during the early

© AME Publishing Company. Transl Cancer Res 2025;14(3):1626-1637 | https://dx.doi.org/10.21037/tcr-24-1707



Translational Cancer Research, Vol 14, No 3 March 2025

A

CD11b

1633

B LPMs

L 50 P<0.001

5 P<0.001

B 40

_O

% 30

®

T 20

210

5 o

CON CL(24h) CL 48h)

FSC-A ——p

> early-stage
(d) treatment (CL-E)

cL
k p——t—tf—if—> late-stage L
0 18 21 24 27 () treatment (CL-L)
cL cL

F——t———————> all-stage

0 5 8 11 14 18 21 24 27 (d) treatment (CL-A)

© SPMs
s 4 P<0.001
) P<0.001
3 _P<0.001
= 3
2
s 2
g
® 1
<
[T
20
> g CON CL((24h) CL(48h)
(6]
D
—— PBS
100
A
@
>
5
o 50
®©
2
2
=)
%]
0 T T T T
0 20 40 60 80

Survival time, days

Figure 4 The depletion of SPMs inhibits PM-CRC progression. (A,B) The quantification of LPMs (CD11b", F4/80™) and SPMs (CD11b",
F4/80"°, MHC-IT") was conducted in both naive mice and CL-treated mice. (C) The treatment regimen. (D) Kaplan-Meier survival curve

analysis of the respective CL groups (early-stage treatment, late-stage treatment, all-stage treatment), and PBS group, log-rank test results

indicating a significant difference (P=0.01) between PBS group and late-stage treatment group. A, all-stage treatment; CON, control; CL,

clodronate liposomes; CD, cluster of differentiation; d, day; E, early-stage treatment; L, late-stage treatment; LPS, lipopolysaccharide; LPMs,

large peritoneal macrophages; MHC-II, major histocompatibility complex IT; PM-CRC, peritoneal metastasis of colorectal cancer; PBS,

phosphate buffered saline; SPMs, small peritoneal macrophages.

stages of tumor growth (Figure 3C). Upon analyzing the
data, it was observed that the survival rate of mice treated
with LPS was reduced (Figure 3D). This suggests that
alterations in the proportion of SPMs play a significant role
in the disease progression of PM-CRC mice. Consequently,
these results underscore the critical importance of
maintaining a low proportion of SPMs for the survival of
these mice.

Depletion of SPMs prolongs the survival period of PM-
CRC mice

Based on the aforementioned experimental results,
clodronate liposomes were subsequently employed for
macrophage depletion (17) to sustain a reduced proportion
of SPMs within the PM-CRC model. Clodronate liposomes
have been shown to effectively deplete macrophage in
the murine abdomen (Figure 44,4B). Consequently,
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the treatment protocols entailed the administration of
clodronate liposomes to the PM-CRC early-stage clearance
group (on the 5%, 8", 11" and 14™ days), the late-stage
clearance group (on the 18®, 21%, 24™ and 27" days), and
the all-stage clearance group (on the 5", 8", 11", 14™, 18",
21%, 24™, and 27" days) with the objective of targeting
macrophage elimination in the abdominal cavity at distinct
stages (Figure 4C). The results indicated that the survival
rate of mice in the late clearance group was significantly
higher compared to the PBS liposomes group, whereas the
early clearance group did not exhibit a significant effect
(Figure 4D). Furthermore, no significant difference was
observed in the effect between the full clearance group and
the late clearance group (Figure 4D). These findings suggest
that the clearance of peritoneal macrophages during the late
phase of rapid SPMs growth, as opposed to the early phase
dominated by LPMs, can effectively prolong the survival of
PM-CRC mice. Consequently, these results indicate that
SPMs play a promotive role in the progression of PM-CRC.

Discussion

In recent years, immunotherapy has demonstrated
significant efficacy in the treatment of various cancer
types (18,19). However, the presence of immune cells
with immunosuppressive properties within the TME
has constrained its clinical benefits (20). Notably, the
interaction between cancer cells and TAMs facilitates
immune evasion by cancer cells, thereby promoting tumor
progression (21,22). Macrophages, being heterogeneous
cells, are typically classified into two distinct subgroups.
Pro-inflammatory M1 macrophages are known to drive
the immune response, whereas anti-inflammatory M2
macrophages facilitate tumor progression (23). Considering
the ubiquitous presence of macrophages in all adult tissues,
resident macrophages likely play a significant role in the
tissue microenvironment that supports the malignant
progression of disseminated cancer cells.

Specifically, resident macrophages in the PerC can
be categorized into two distinct subgroups: LPMs and
SPMs (13). These subgroups are integral to maintaining
intraperitoneal homeostasis under various conditions,
including inflammation and tumorigenesis. LPMs is
distinguished by elevated expression of CD11b and F4/80
markers, alongside diminished expression of MHC-II. This
population constitutes the predominant macrophage subset
within the abdominal cavity of healthy mice, representing
approximately 90% of resident macrophages (24).

© AME Publishing Company.

Yang et al. SPMs: crucial factor in PM-CRC spread

Conversely, SPMs is characterized by reduced expression
of CD11b and F4/80 markers and elevated expression of
MHC-II, comprising about 10% of resident macrophages
in unstimulated mice (25). The differentiation of these cells
from circulating monocytes typically occurs at a low level,
thereby maintaining homeostasis in healthy animals.

In the context of infection or inflammatory stimuli, the
cellular composition within the abdominal cavity undergoes
substantial alterations. Notably, there is a marked reduction
in LPMs, with SPMs and their precursor inflammatory
monocytes becoming the predominant cell populations (15).
Etzerodt et al. demonstrated that the depletion of Tim4"
peritoneal macrophages inhibited the progression of ovarian
cancer and the metastatic dissemination of the disease (26).
These findings suggest that peritoneal macrophages play
a critical role in facilitating the malignant progression of
cancer cells within the abdominal cavity.

In this study, we elucidated the characteristics and role
of SPMs in a murine PM-CRC model. We observed a
rapid increase in SPMs during the middle and late stages
of PM-CRC progression, accompanied by the onset
of ascites production. Notably, the expression of the
CD206 and the immunosuppressive cytokine IL-10 in
SPMs was significantly upregulated, suggesting that these
macrophages polarized towards an protumor phenotype.
Based on these findings, we hypothesized that SPMs might
facilitate tumor progression. To test this hypothesis, we
conducted mechanistic experiments to investigate the
functional role of these immune cells in the context of
PM-CRC. In vitro experiments demonstrated that SPMs
significantly enhances the proliferation activity of MC38
cells. Furthermore, intraperitoneal administration of LPS
resulted in a rapid increase in SPMs levels and a marked
reduction in LPMs numbers, concomitant with a decrease
in mouse survival rates. These findings suggest that
alterations in the proportion of SPMs are pivotal in the
disease progression of PM-CRC mice, and maintaining
a low proportion of SPMs is essential for their survival.
Subsequent macrophage depletion experiments utilizing
clodronate liposomes demonstrated that administering
clodronate liposomes to ablate SPMs on late-stage of PM-
CRC mice significantly enhanced mouse survival rates.
Conversely, administration of clodronate liposomes at
an earlier stage primarily depleted LPMs, resulting in no
significant alteration in mouse survival rates. These findings
suggest that targeted intervention in mouse peritoneal
macrophage subsets to restore a low proportion of SPMs
can effectively inhibit the progression of PM-CRC.
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Consistent with prior research, macrophage depletion via
clodronate liposomes has demonstrated efficacy in treating
various murine cancer models (17,27). However, the
findings of this study underscore the critical importance of
the timing of macrophage depletion interventions. Given
the varying proportions of macrophage subsets within
the TME at different stages of cancer progression, the
therapeutic outcomes may differ substantially.

In human pathology, peritoneal metastases are frequently
linked to a multitude of intricate factors, including the
patient’s pre-existing health conditions, comorbidities, and
the heterogeneity of tumor cells, all of which can intensify
complications such as obstruction. In our murine model,
the direct injection of a tumor model into the PerC may
not sufficiently replicate the complexity inherent in human
disease, as it differs from secondary metastases observed in
colorectal cancer. Consequently, the extent to which these
findings can be generalized to human subjects warrants
further investigation. And the association between SPMs
and patient prognosis requires confirmation through the
analysis of clinical samples. Furthermore, the precise
mechanism through which the elevated presence of
SPMs contributes to the promotion of PM-CRC remains
inadequately understood. This phenomenon is likely
intricately associated with inflammatory factors present
within the TME of the abdominal cavity (15). Consequently,
more extensive research is necessary to uncover the relevant
molecular pathways and signal transduction mechanisms
involved. Incorporating related molecular targets and
signaling pathways provides a theoretical foundation for
the development of more targeted therapeutic approaches.
Our findings indicate that in the PM-CRC mice, SPMs
play a distinct role in the malignant progression of tumor
cells. These studies have significantly enhanced our
understanding of TAMs heterogeneity and the specific
contributions of different macrophage subsets to disease
progression. The interaction between SPMs and cancer
cells may represent novel and important therapeutic targets.

Conclusions

By developing a mouse model of PM-CRC, this study
observed a significant increase in SPMs during the
progression of PM-CRC, which exhibited properties
conducive to tumor growth. The removal of SPMs was
found to effectively extend the survival period of mice with
PM-CRC, suggesting that SPMs may serve as a promising
therapeutic target for this condition.

© AME Publishing Company.
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