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[Abstract] Objective To compare changes in the immune microenvironment of distant tumors in mice with lung
adenocarcinoma following complete cryoablation (CA) versus partial cryoablation (ICA). Methods ~ Sixty female CS7BL/6N mice
were selected and injected subcutaneously in both inguinal regions with lung adenocarcinoma (LLC) cells to establish a bilateral
tumor-bearing mouse model. When tumor volume reached 75 mm?, the mice were randomly divided into control group, ICA group,
and CA group, with 20 mice in each group. Mice in ICA group underwent unilateral tumor ICA treatment, with the ice ball formed
during ablation covering approximately 80% of the visible tumor volume; mice in CA group underwent unilateral tumor CA treatment,
while control group received no treatment. Postoperative survival of mice was monitored. Pathological changes in tumor tissue were
observed via HE staining 24 hours post-surgery. With the day of surgery designated as day 1, tumor volume on the non-ablated side
was measured every 3 days and tumor growth curves were plotted; On day 10, mouse body weight and the weight of the distal tumor
tissue (not treated with ablation) were measured. RT-qPCR was used to detect the mRNA expression levels of tumor necrosis factor-a
(TNF-a), interferon-y (IFN-y), apoptosis-related factor (Fas), Fas ligand (FasL), B-cell lymphoma-2 (Bcl-2), Bcl-2-related X protein
(Bax), and programmed death ligand-1 (PD-L1) in the distal tumor tissue; ELISA kits were used to detect TNF-a and IFN-v protein
levels; Western blotting was used to detect Bax and Bcl-2 protein expression levels; and flow cytometry was used to determine the
number of CD4" T cells and CD8" T cells. Results In mice treated with ICA, tumor tissues exhibited a distinct ablation margin post-
surgery, with the ablated area showing coagulative necrosis and residual tumor tissue surrounding it; in mice treated with CA, tumor
tissues were completely necrotic. Compared with control group, mice in ICA and CA groups showed no statistically significant
difference in body weight (P>0.05), but overall survival prolonged (P<0.05); distant tumor growth inhibited, and mRNA and protein
expression levels of the antitumor immune factors TNF-a and IFN-v, as well as the pro-apoptotic markers Bax, Fas, and FasL elevated
(P<0.05), while mRNA and protein expression levels of anti-apoptotic marker Bcl-2 decreased (P<0.0001); both CD4" T cells and
CD8" T cells increased (P<0.05), and PD-L1 mRNA expression levels elevated (P<0.01). Compared with ICA group, mice in CA
group showed elevated expression levels of TNF-a, IFN-v, Bax, Fas, and FasL in distant tumor tissue (P<0.05), Bcl-2 expression was
reduced (P<0.001), the number of CD4" T cells and CD8" T cells increased (P<0.05), and there was no statistically significant
difference in PD-L1 mRNA expression levels (P>0.05). Conclusions Both CA and ICA treatments can induce and activate
antitumor immunity in distant tumors of lung adenocarcinoma-bearing mice, and CA treatment is more effective in reshaping the
tumor immune-inflammatory microenvironment.

[Key words] cryoablation; lung adenocarcinoma; tumor microenvironment; apoptosis
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