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[Abstract] Objective To investigate the role of spleen in vagus nerve stimulation for treatment
against septic shock in rats and its underlying mechanism. Methods Sixty-four male Sprague-Dawley (SD)
rats were randomly divided into eight groups (z =28 in each group): sham group, model group, vagotomy
group, vagus nerve stimulation group, splenectomy group, splenectomy and vagus nerve stimulation group,
common celiac branch vagotomy group, and selective subdiaphragmatic ventral vagotomy group. The septic
shock model was reproduced by cecal ligation and puncture (CLP). All the animals were subjected to
left cervical vagus nerve isolation or vagotomy, splenectomy was done 3 days before CLP, common
celiac branch vagotomy and selective subdiaphragmatic ventral vagotomy were performed after CLP. Mean
arterial pressure (MAP) was continuously monitored. Blood was collected 4 hours after CLP for arterial
blood gas analysis. The concentrations of tumor necrosis factor-e (TNF-«) and interleukin-1 (IL-1) in
plasma and spleen were measured by enzyme-linked immunosorbent assay (ELISA). The spleen mRNA
expressions of TNF-a and IL-1 were determined by quantitative reverse transcription-polymerase chain
reaction (RT-PCR). Results Compared with sham group, MAP continuously declined, and lactic acid
accumulation and metabolic acidosis appeared in model group, and the contents of TNF-a and IL-1 in plasma
and spleen, and mRNA expression of TNF-a and IL-1 in spleen were significantly increased in model group
(plasma TNF-ea (ng/L) 113.24+5.69 vs. 24. 693 2.56, plasma IL-1 (ng/L) 226.33+9.12 vs. 34.58+
3. 45; spleen TNF-a (ng/g) 286.1216. 66 vs. 41.33+2. 35, spleen TNF-o mRNA 1.1240. 08 vs. 0.22+
0.02, spleen IL-1 (ng/g) 447.34+12.36 vs. 42.95%+2. 33, spleen IL-1 mRNA 0.93+0. 06 vs. 0.28+
0. 02, all P<<0.01). Compared with model group, lowering of MAP was retarded, lactic acid value and the
negative value of base excess (BE) were significantly decreased, the contents of TNF-a and IL-1 in plasma
and spleen, and mRNA expression of TNF-e¢ and IL-1 in spleen (plasma TNF-a (ng/L) 41. 00+ 3. 22,
plasma IL-1 (ng/L) 63. 291 2. 56; spleen TNF-a (ng/g) 74.22713.12, spleen TNF-a¢ mRNA 0. 321 0. 03,
spleen IL-1 (ng/g) 81. 54+5. 48, spleen IL-1 mRNA 0. 3530. 03] were also significantly decreased in vagus
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nerve stimulation group (P<<0. 05 or P<C0. 01). However, vagus nerve stimulation after splenectomy failed
to show the similar effect as seen in the vagus nerve stimulation group. Compared with vagus nerve
stimulation group, the contents of TNF-a and IL-1 in plasma and spleen, and mRNA expression of TNF-a
and IL-1 in spleen (plasma TNF-e (ng/L) 118. 38+8. 52, plasma IL-1 (ng/L) 252. 231+9. 55; spleen TNF-a
(ng/g) 297. 88+ 5. 44, spleen TNF-« mRNA 0. 684-0. 04, spleen IL-1 (ng/g) 450. 264 12. 45, spleen IL-1
mRNA 0. 961+ 0. 06) were significantly increased in common celiac branch vagotomy group (P<<0. 05 or P<<
0. 01). In the selective subdiaphragmatic ventral vagotomy group similar effect with that of the vagus nerve
stimulation group was found. Conclusion Vagus nerve stimulation fails to protect against septic shock in
rats subjected to splenectomy or common celiac branch vagotomy, indicating that the spleen may be a vital
target of the cholinergic anti-inflammatory pathway which is functionally linking with the spleen via the

common celiac branch of vagus nerve.
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