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Dexmedetomidine improve acute intestinal barrier injury in sepsis by
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Abstract: The structural and functional homeostasis of the intestinal barrier plays a key role in the occurrence
and progression of sepsis. As a highly selective a,-adrenergic receptor agonist, dexmedetomidine is widely used for
sedation in sepsis and perioperative periods requiring surgical intervention. Recent studies have shown that it also

exerts anti-inflammatory effects; however, whether it can improve acute intestinal barrier injury in sepsis and the

Wk H H: 2026-03-12; &[5 H 3H: 2026-04-29.

FEEIH MR R R R B 4 BB T H (0061/2023/RIATY; ] 3 T K % ¥ B WF 58 00 H (RP/FCSD-01/2024); & BS 1l [ 48 A} % 5 &
(CSTB2024NSCQ-MSX0857).

*J@ HAEH E-mail: yitao@mpi.edu.mo

DOI: 10.16438/j.0513-4870.2026-0274



- 2534 - 242224 Acta Pharmaceutica Sinica 2026, 61(7): 2533-2543

underlying mechanism remain unclear. In this study, an acute sepsis mouse model was established by
intraperitoneal injection of lipopolysaccharide (LPS). Evans blue staining, transmission electron microscopy, HE
staining, ELISA, and RT-PCR were used to observe the effects of dexmedetomidine (1 -6 pg-kg') on intestinal
inflammation and barrier function in septic mice. The expression changes of a,-adrenergic receptors during
inflammation, as well as the effects of dexmedetomidine on NF-xB and RhoA/ROCK signaling pathways under
LPS stimulation, were further evaluated in mouse intestinal tissues and RAW 264.7 macrophages. The results
showed that dexmedetomidine (1-6 pg-kg") administered 6 h after LPS stimulation significantly reduced the levels
of inflammatory factors in plasma and intestinal tissues of septic mice, improved intestinal barrier function, and
upregulated the expression of tight junction proteins in the small intestine and colon. LPS stimulation
downregulated the expression of a,-adrenergic receptors on macrophages in vivo and in vitro, whereas
dexmedetomidine (5—20 nmol-L") reversed this downregulation under inflammatory conditions, inhibited NF-xB
pathway activation and inflammatory cytokine secretion in RAW 264.7 cells, and antagonized RhoA/ROCK
pathway activation and decreased transepithelial electrical resistance in Caco-2 cells. In conclusion, this study
demonstrates that LPS stimulation downregulates o,-adrenergic receptor expression in macrophages, and
dexmedetomidine can upregulate a,-adrenergic receptors, thereby it may inhibit the NF-xB and RhoA/ROCK
pathways, ultimately suppressing inflammation, improving intestinal barrier function, and alleviating acute
intestinal barrier injury in sepsis. The animal experiments were approved by the Animal Ethics Committee of
Southwest University (Ethics Review No.: IACUC-20260305-12).
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Figure 1 The change of inflammatory cytokine. A: The mRNA level of inflammatory cytokine in RAW264.7 cells after LPS stimulation;

B: The level of inflammatory cytokine in plasma after administrated mice to LPS (ip). n = 3, X 5. P < 0.01 vs control; "P < 0.01 vs LPS.

HC: Hydrocortisone; Dex: Dexmedetomidine; LPS: Lipopolysaccharide
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Figure 2 Effects of Dex treatment on LPS-induced intestinal inflammation. A: HE staining of jejunum; B: HE staining of colon; C: The

mRNA level of inflammatory cytokine in jejunum; D: The mRNA level of inflammatory cytokine in colon. n = 3, X £ 5. P < 0.01 vs

control; "P < 0.05, "P < 0.01 vs LPS. Yellow dashed box indicates inflammatory cell infiltration
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Figure 3 Evans staining of jejunum and colon. n =3, x £ 5. P < 0.01 vs control;
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Transmission electron microscopy analysis of jejunum. Red arrows point to the epithelial cells; yellow arrows to the tight

blue arrows to the mitochondria; green arrows to the lysosomes

Figure 5 Transmission electron microscopy analysis of colon. Red arrows point to the epithelial cells; yellow arrows to the tight junctions;

blue arrows to the mitochondria; green arrows to the lysosomes
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Figure 6 Effects of Dex treatment on LPS-induced intestinal barrier destruction. A: Jejunum was stained with antibodies against ZO-1
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Figure 7 Effects of Dex treatment on LPS-induced intestinal barrier destruction. A: Colon was stained with antibodies against ZO-1
(green) and DAPI (blue); B: Tight junction protein mRNA expression in colon. n =3, x £s. "P < 0.05, P < 0.01 vs control; P < 0.05, "P <
0.01 vs LPS
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