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Abstract: [Objective] This study aimed to investigate whether dexmedetomidine (Dex) alleviates stress—induced
mammary tumor progression in mice by inhibiting the TLR4/NF-kB signaling pathway, and to examine its effects on
anxiety-depression-like behaviors and stress hormone levels. [Methods] An orthotopic EMT6 mammary tumor model was
established in mice, and chronic mild stress (CMS) was applied to induce anxiety-depression-like states. The mice were
divided into six groups: naive, tumor, CMS, CMS+tumor, CMS+tumor+Dex, and CMS+tumor+Vehicle groups.
Behavioral changes were evaluated using the open field test and tail suspension test. Plasma stress hormone levels were
measured by high-performance liquid chromatography. Western blot and RT-qPCR were performed to detect the expression
of TLR4, p-NF-kB p65, p-IkBa, and inflammatory cytokines (IL-6, IL-1B, TNF-a) in tumor tissues. In vitro, EMT6
cells were treated with cortisol to mimic the stress—related microenvironment, and the effects of Dex on the TLR4/NF-kB
pathway were assessed by CCK-8, Western blot, and RT-qPCR. [Results] Tumor-bearing mice exhibited significant
anxiety-depression-like behaviors (P<0.05) , along with markedly elevated plasma levels of norepinephrine,
epinephrine, and cortisol (P<0.05). Chronic stress further aggravated these behavioral abnormalities and promoted tumor
growth (P<<0.05). Dexmedetomidine intervention significantly improved anxiety-depression-like behaviors (P<0.05) and
lowered peripheral stress hormone levels (P<0.05) in stress-exposed tumor-bearing mice. In vitro experiments
demonstrated that cortisol treatment activated the TLR4/NF-kB pathway (P<0.001) and upregulated the expression of
inflammatory cytokines (P<<0.05 in EMT6 cells, whereas dexmedetomidine effectively suppressed this activation (P<
0.001). In the in vivo model, dexmedetomidine treatment downregulated the expression of TLR4, p-NF-kB p65, p-IkBa,
and pro-inflammatory cytokines in tumor tissues (P<<0.001) and significantly inhibited tumor growth (P<<0.05).
[ Conclusion] Dexmedetomidine inhibits the TLR4/NF-kB signaling pathway, alleviates stress-induced inflammatory
responses, improves anxiety— and depression- like behaviors, reduces stress hormone levels, and suppresses mammary
tumor progression. These findings provide an experimental basis for understanding anxiety— and depression— associated
breast tumor progression and suggest that Dexmedetomidine and the TLR4/NF- kB pathway may serve as potential
therapeutic targets.
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A: Schematic diagram of the open field and tail suspension tests. B: Representative movement traces of individual mice in the open field test. C:
Quantitative analysis of open field behaviors: total distance (1=3.488, P=0.003), number of center entries (1=2.662, P=0.015), center time (1=2.415, P=
0.027), and center distance (:=2.785, P=0.012, n=10). D: Immobility time in the tail suspension test (t=3.877, P=0.002, n=10). E: Plasma levels of
epinephrine (¢=3.050, P=0.039), norepinephrine (1=5.793, P=0.001), and cortisol (t=4.800, P=0.003) measured by high—performance liquid
chromatography (n=4). #*P < 0.050, **P < 0.010, ***P < 0.001.
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Fig.1 Anxiety— and depression—like behaviors and elevated stress hormone levels in tumor—bearing mice
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A: Representative movement traces in the open field test for mice from the Naive, CMS, Tumor, and CMS+Tumor groups. B: Quantitative analysis
of open field behaviors: total distance (F=17.220, P=0.999), number of center entries (F=34.110, P=0.029), center time (F=12.380, P=0.011), and
center distance (F=23.170, P=0.145, n=10). C: Immobility time in the tail suspension test (F=12.330, P=0.256, n=10). D: Tumor growth curve in the
EMT6 orthotopic breast cancer mouse model (1=2.165, P=0.048, n=8). E: Body weight of mice in each group (F=22.95, P=0.004, n=8). *P <0.05, **P <

0.01, ##%P < 0.001.
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Fig.2 Anxiety—and depression—like states promote tumor progression in mice
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A: Experimental animal grouping and study design schematic. B: Representative movement traces of mice from the CMS+Tumor+Vehicle and

CMS+Tumor+Dex groups in the open field test. C: Quantitative analysis of open field behaviors: total distance (t=4.294, P < 0.001), number of center

entries (1=2.891, P=0.01), center time (t=2.471, P=0.024), and center distance (¢=3.308, P=0.004, n=10). D: Immobility time measured in the tail

suspension test (1=3.239, P=0.006, n=10). E: Plasma levels of epinephrine (1=2.658, P=0.019), norepinephrine (1=3.937, P=0.003), and cortisol (i=
0.469, P=0.645) measured by liquid chromatography (n=9). *P < 0.05, **P < 0.01, ***P < 0.001.
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Fig.3 Dexmedetomidine reduces anxiety— and depression—like behaviors and stress hormone levels in stress—exposed

tumor—bearing mice
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A: Viability of EMT6 cells treated with cortisol (0-800 pmol/L) for 12 h and 24 h, assessed by CCK-8 assay. B, C: Representative Western blots
and quantitative analysis of TLR4 (1=6.66, P < 0.001), phospho-NF-kB p65 (p-p65, (=8.198, P < 0.001) and phospho-IxBa (p— IkBa, (=8.524, P <0.001)
expression in EMT6 cells (n=6). D: mRNA levels of 116 (1=9.480, P <0.001), 111b (1=5.582, P=0.009) and Tnfa (1=4.302, P=0.018) in EMT6 cells
detected by RT-qPCR (n=4). E, F: Representative Western blots and quantitative analysis of TLR4 (1=5.711, P < 0.001) and phospho—-NF-«kB p65 (p—
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Fig.4 Dexmedetomidine alleviates cortisol-induced activation of the TLR4/NF-kB pathway and inflammatory response in
EMTG6 cells
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Fig.5 Dexmedetomidine inhibits the TLR4/NF-kB pathway and exerts anti-tumor effects in tumor-bearing mice under

chronic stress
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